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PREFACE. 


The  Preface  to  the  fifth  edition  of  this  treatise,  written  in  December, 
18>M),  might  well  serve  as  a  preface  to  this,  the  Sixth  Edition,  as  regards  the 
general  statements  of  the  author's  aims  and  labors  in  bringing  "  the  work, 
in  all  respects,  up  to  the  level  of  the  present  state  of  advancement  in  both 
the  Principles  and  the  Practice  of  Medicine.  Time  and  effort  have  not 
been  spared  for  this  end." 

The  treatise  embraces  in  its  scope.  General  Pathology,  as  well  as  Practical 
Medicine ;  and,  while  each  of  these  departments  of  knowledge  was  in  no 
inconsiderable  degree  advanced  by  zealous  workers  in  different  countries 
during  the  period  between  the  publication  of  the  fourth  edition,  in  1873, 
and  the  issue  of  the  fifth  edition,  in  1881,  the  progress,  especially  in  General 
Patholog)',  within  the  five  years  since  1881  has  been  immense.  Certain  of 
the  advances  within  this  half  decade  were  of  such  interest  and  importance 
that  the  author  added,  in  1883,  an  Appendix  to  the  fifth  edition,  in  order 
that  the  remarkable  researches  of  Koch  and  others  on  the  bacillus  tuber- 
cul<»sii5  should  be  put  before  his  readers  as  soon  as  these  observations  had 
aseKumed  a  permanent  place  among  the  established  facts  in  medical  science. 
It  is  almost  unnecessary  to  add  that  these  and  other  recent  observations  in 
bacteriology  have  been  incorporated  in  this,  the  Sixth  Edition,  in  the  body 
of  the  work.  The  claim,  in  the  Preface  to  the  fifth  edition,  "  that  the  elim- 
inations, substitutions,  and  additions  rendered  it  essentially  a  new  work," 
can  with  equal  propriety  be  made  for  the  present  edition  as  compared  with 
the  edition  issued  in  1881. 

The  careful  and  thorough  revision,  of  which  this  edition  is  the  result,  was 
practically  completed  by  the  author's  own  hand,  in  March,  1886,  with  the 
a^Lrtance,  as  in  the  revision  for  the  fifth  edition,  of  Dr.  William  H.  Welch. 
The  labor  which  has  since  been  expended  on  the  work,  by  Dr.  Welch  and 
by  the  writer  of  this  Preface,  has  been  mainly  that  of  carrying  the  book 
thn>ugh  the  press.  After  the  final  revision  had  become  far  advanced,  the 
author  made  arrangements,  which  have  been  carried  out  in  exact  accordance 
with  his  views  and  wishes,  by  which  he  would  be  spared  the  labor  of  close 
proof-reading.  This  part  of  the  work  has  been  performed,  perhaps,  with  even 
more  anxious  and  critical  care  than  if  it  had  been  done  under  his  own  eye. 

It  can  hardly  now  be  considered  indelicate  to  allude  to  certain  qualities 
of  mind,  developed  by  training  and  opportunities  most  unusual,  which 
enabled  the  author  to  produce,  as  the  crowning  work  of  his  long  professional 
life,  this  treatise  on  the  Principles  and  Practice  of  Medicine. 

The   basis  of  the  work  is  an  unbroken  series  of  records  of  cases  in 
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private  practice  and  in  hospitals,  begun  in  1833  and  continued  for  more 
than  half  a  century,  covering  sixteen  thousand  nine  hundred  and  twenty- 
two  folio  pages  of  manuscript,  written  with  the  author's  own  hand.  These 
records  embrace  carefully- written  histories  of  cases  in  all  departments  of 
practical  medicine,  observed  under  varied  conditions  of  life,  climate,  and 
general  surroundings.  Soldiers  in  camp  and  barracks;  the  rich  and  the 
poor ;  those  affected  with  diseases  incident  to  lives  of  ease  and  luxur}'  and 
paupers  in  hospitals ;  the  pioneers  of  Western  New  York  and  the  inhabit- 
ants of  the  metropolis ;  patients  in  the  wards  of  the  almshouse  and  hospitals 
of  Buffalo,  of  the  Marine  Hospital  in  Louisville,  Kentucky,  the  great  Charity 
Hospital  in  New  Orleans,  Louisiana,  the  Bellevue  Hospital,  the  Charity  Hos- 
pital, the  dispensaries,  and  similar  institutions  in  the  city  of  New  York ;  cases 
observed  in  the  experience  of  a  quarter  of  a  century  as  a  general  practitioner, 
and  of  more  than  another  quarter  of  a  century  as  a  consulting  physician, 
including  the  epidemics  which  have  occurred  in  this  country  within  the  last 
fifty  years, — the  experience  derived  from  these  various  sources  of  observa- 
tion, carefully  recorded,  studied,  and  analyzed,  was  finally  used  in  the  com- 
position of  this  treatise,  the  first  edition  of  which  appeared  in  1866.  In  the 
mean  time,  the  author's  original  contributions  to  practical  medicine,  embod- 
ied in  special  treatises,  in  communications  published  in  medical  period- 
icals, and  in  Transactions  of  medical  societies,  have  left  their  impress  upon 
many  departments  which,  in  recent  years,  have  been  classed  as  specialties ; 
although  he  was  always  a  physician,  never  a  specialist.  A  student  of  the 
history  of  practical  medicine  will  often  find  observations  and  ideas,  assumed 
to  be  of  recent  date,  which  had  been  anticipated  by  the  author  many  years 
before. 

It  would  be  tedious  to  enumerate  the  systematic  works,  original  articles, 
reviews,  etc.  published  by  the  author  within  the  last  fifty  years;  but  the 
scientific  spirit  which  pervades  all  of  his  writings  is  well  illustrated  by  the 
following  extract  from  the  Preface  to  the  fifth  edition  of  this  work : 

"  In  making  changes,  the  author  has  not  been  influenced  by  any  sense  of 
obligation  to  maintain  consistency  of  views  with  the  previous  editions  of 
this  treatise,  or  with  other  works  which  he  has  written.  Whenever  state- 
ments are  found  to  vary  from  those  made  at  a  prior  date,  the  simple  expla- 
nation is  that  the  latter,  in  the  light  of  more  recent  reflection  and  enlarged 
knowledge,  seem  to  him  no  longer  tenable.  He  has  endeavored  to  regard 
his  own  writings,  in  this  point  of  view,  divested  of  the  partiality  of  author- 
ship, and  to  subject  them  to  as  critical  an  examination  as  if  they  were  the 
writings  of  another." 

Added  to  a  literary  training  and  a  recorded  experience  almost  without 
parallel,  was  an  exceptional  knowledge  and  application  of  the  best  methods 
of  teaching  medicine,  rendering  the  author  one  of  the  most  popular  and 
successful  medical  teachers  of  his  time ;  a  statement  which  will  be  echoed 
by  thousands  of  practitioners,  throughout  this  country  and  in  foreign  lands, 
who  have  attended  his  lectures.  The  lectures  given  by  the  author,  in  1885- 
86,  completed  his  fiftieth  regular  course  on  the  Principles  and  Practice  of 
Medicine. 

Such,  in  brief,  is  the  history  of  the  author  of  this  treatise  as  a  practitioner, 
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writer  and  teacher.  While  sentiments  of  affection  and  veneration  have  led 
the  writer  to  take  the  responsibility  of  recording  this  history  here,  they  have 
not  carried  him  beyond  the  limits  of  accurate  statement,  or,  he  hopes,  those 
of  propriety  and  delicacy. 

In  the  Preface  to  the  fifth  edition  the  author  "  tenders  his  thanks  to  the 
present  publishers  for  a  continuance  of  the  courtesy  and  kindness  nvhich 
rendered  most  agreeable  his  relations,  for  a  quarter  of  a  century,  with  their 
predecessors,  Blanchard  &  Lea  and  Henry  C.  Lea.''  Judging  by  the  popu- 
lar criterion  of  commercial  success,  the  publishers  can  certainly  testify  to 
the  appreciation,  on  the  part  of  the  profession,  of  the  completeness  with 
which  each  one  of  the  preceding  five  editions  has  been  made  to  represent 
the  actual  condition  of  medical  knowledge  at  the  time  of  its  publication ; 
and  it  may  be  safely  asserted  that  during  the  last  twenty  years  no  systematic 
work  on  the  Principles  and  Practice  of  Medicine,  printed  in  the  English 
language,  has  been  more  extensively  circulated  and  read,  and  has  had 
a  greater  influence  on  the  practice  of  English-speaking  physicians,  than 
has  the  present  treatise.  It  is  also  safe  to  say  that  the  work  is  now  more 
carefully  and  thoroughly  revised  and  rewritten,  and  is  presented  in  a  better 
scientific  and  literary  form,  than  any  one  of  the  former  editions. 

While  it  b  unnecessary  to  specify  all  of  the  changes  which  have  been 
made  in  the  Sixth  Edition,  it  may  not  be  out  of  place  to  indicate  some  that 
are  important  as  tending  to  perfect  its  symmetry  and  to  bring  the  matter 
closely  up  to  the  existing  state  of  knowledge  in  the  department  of  Practical 
Medicine.  The  most  important  of  these  additions  and  alterations  are  the 
following : 

Among  the  entirely  new  articles,  special  attention  may  be  called  to  the 
following :  Infectious  Tumors ;  Syphilitic  Disease  of  the  Lungs ;  Cerebral 
Syphilis ;  General  Considerations  relating  to  Inflammator}'-  and  Structural 
Diseases  of  the  Spinal  Cord ;  Spastic  Cerebral  Paralysis  of  Children  ;  Hered- 
itary Ataxia ;  Myxoedema ;  Multiple  Neuritis ;  General  Pathology  of  Fever ; 
and  Milk  Sickness.  In  addition  to  these  new  features,  many  articles  have 
been  entirely  rewritten ;  and  in  nearly  every  article  changes  and  additions, 
some  of  them  very  important,  have  been  made. 

In  certain  parts  of  the  work,  especially  in  Section  IV.,  articles  have  been 
rearranged  so  as  to  follow  each  other  in  a  more  rational  and  logical  sequence 
than  in  former  editions. 

As  already  stated,  the  Sixth  Edition  contains  a  ftill  consideration  of  recent 
discoveries  concerning  the  bacterial  origin  of  various  infectious  diseases,  as 
will  be  rendered  evident  by  a  consultation  of  the  article  on  Vegetable  Para- 
sites in  the  chapter  on  Etiology,  and  articles  in  the  chapters  treating  of 
Tuberculosis,  Typhoid  Fever,  Cholera,  etc. 

Five  diagrammatic  engravings  have  been  introduced,  in  connection  with 
the  nervous  system,  with  the  view  of  illustrating  the  descriptions  involved  in 
treating  of  the  topical  diagnosis  of  cerebral  and  spinal  diseases. 

By  careful  condensation  and  rearrangement  and  by  the  rigid  omission 
of  obsolete  matter  the  many  additions  contained  in  this  edition  have 
been  accommodated  without  an  increase  in  the  number  of  pages,  but  in 
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no  instance,  it  is  believed,  have  clearness  and  accuracy  of  description  been 
sacrificed  to  brevity. 

As  in  the  case  of  the  fifth  edition,  the  labor  of  revision  has  been  shared 
by  Dr.  William  H.  Welch,  Professor  of  Pathology  in  the  Johns  Hopkins 
University  and  formerly  Professor  of  Pathological  Anatomy  and  General 
Pathology  in  the  Bellevue  Hospital  Medical  College.  Dr.  Welch  has  con- 
tributed, in  Part  I.,  the  first  seven  chapters  and  a  large  part  of  the  eighth 
chapter.  He  has  also  revised,  and  in  great  part  rewritten,  the  descriptions 
of  anatomical  characters  of  the  diseases  considered  in  the  rest  of  the  volume, 
and  has  written  the  articles  or  parts  of  articles  relating  to  bacteriology.  In 
the  words  of  the  Preface  to  the  fifth  edition,  "It  is  believed  that  these 
portions  of  the  work  will  serve  as  a  digest  of  the  essential  facts  pertaining 
to  general  and  special  pathological  anatomy,  as  far  as  this  important  branch 
of  study  bears  upon  practical  medicine."  As  regards  the  entire  work,  Dr. 
Welch  writes  that  the  "  revision  throughout  has  been  thorough  and  com- 
plete ;  and  it  is  believed  that  the  new  edition  has  taken  cognizance  of  all  of 
the  more  important  discoveries  in  pathology  and  clinical  medicine  since  the 
previous  edition  was  issued." 

In  the  words  of  the  author,  repeating  the  language  of  the  Preface  to  the 
first  edition,  "  In  submitting  the  work  to  the  judgment  of  his  fellow-teach- 
ers and  practitioners,  the  author  ventures  to  hope  that  it  may  be  found  to 
represent  fairly  the  existing  state  of  the  science  of  medicine  with  respect  to 
the  subjects  of  which  it  treats,  and  to  reflect  the  views  of  those  who  exem- 
plify, in  their  practice,  the  present  stage  of  progress  of  medical  art." 

Austin  Funt. 
New  York,  August,  1886. 
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ions to  Special  as  well  as  to  General  Pathology— Definition  of  Disease— Definition 
of  Health— Relationship  of  Pathology  to  Physiology— Progress  of  Pathological 
Knowledge. 

MEDICIXE,  in  the  largest  sense  of  the  term,  comprehends  everything 
pertaining  to  the  knowledge  and  cure  of  disease.  In  a  more  restricted 
sense  the  term  is  used  in  contradistinction  to  Surgery  and  Obstetrics.  Tlie 
latter  are  properly  departments  of  Medicine  in  the  comprehensive  sense  of 
the  term,  and,  although  they  may  be  cultivated  separately,  they  cannot  be 
disconnected  from  principles  which  are  common  to  them  and  to  Medicine  in 
its  restricted  sense.  The  medical  profession  embraces  all  who  devote  them- 
selves to  the  study  and  practice  of  medicine  proper,  surgery,  and  obstetrics, 
fither  separately  or  combined.  The  physician  is  a  member  of  the  profession 
who  devotes  his  attention  to  the  diseases  which  belong  to  the  department  of 
medicine  proper — ^t.  e.  medicine  in  the  restricted  sense  of  the  term.  The 
physician  may,  or  may  not,  undertake  the  duties  which  belong  to  surgery  and 
obstetrics.  In  this  country  most  physicians  are,  of  necessity,  to  a  greater  or 
le-is  extent,  also  surgeons  and  obstetricians — in  other  words,  general  practi- 
tioners. It  is  only  in  cities  and  large  towns  that  practitioners  can  devote 
themselves  exclusively  or  chiefly  to  surgery  and  obstetrics  as  separate 
departments  of  medicine.  The  distinction  of  physican,  surgeon,  and  obstetri- 
cian in  this  country  is  purely  conventional.  The  only  degree  conferred  by 
our  universities  and  medical  colleges  is  that  of  Doctor  of  Medicine,  which 
authorizes  the  practice  of  either  or  all  the  departments,  and  the  same  is  true 
of  licenses  to  practise  medicine. 

The  division  of  medicine  into  the  three  departments  which  have  been 
named  is  natural,  and  has  contributed  to  the  knowledge  acquired  in  each 
department.  Subdivisions  have  also  been  found  convenient  and  useful.  The 
latter  are  commonly  known  as'  specialties,  and  they  who  devote  themselves  to 
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particular  subdivisions  are  called  specialists.  The  more  important  of  the  sub- 
divisions now  recognized  as  specialties  are  affections  of  the  eye  and  ear,  of 
the  skin,  of  the  genito-urinary  system,  diseases  peculiar  to  females,  orthopaedic 
surgery,  disorders  of  the  mind  and  nervous  system,  diseases  of  the  thnmt, 
nose,  and  larynx,  and  of  the  heart  and  lungs.  Specialties  result  from  an 
increase  of  knowledge  rendering  it  difficult  or  impossible  for  one  mind  to  com- 
pass all  that  has  been  ascertained  in  each  of  the  three  departments  of  medi- 
cine. The  special  cultivation  of*  the  several  subdivisions  of  medicine  leads 
to  a  further  development  of  knowledge  relating  to  each  subdivision,  and 
hence  conduces  to  the  progress  of  medicine.  But  as  the  great  principles  (»f 
medicine  are  common  to  medicine  proper,  surgery,  and  obstetrics,  so  with 
regard  to  the  subdivisions:  they  cannot  be  completely  isolated  from  the 
departments  to  which  they  respectively  belong.  A  particular  class  of  affections 
cannot  be  studied  satisfactorily  to  the  entire  exclusion  of  others  and  without 
reference  to  the  general  laws  of  disease.  Directing  the  attention  exclusively 
to  a  specialty  leads  to  the  habit  of  attributing  to  it  an  undue  relative  promi- 
nence, and  of  regarding  the  diseases  belonging  to  it  as  of  paramount  import- 
ance, when  they  may  be  secondary  or  merely  incidental  to  others  which,  from 
being  overlooked  or  not  sufficiently  appreciated,  fail  to  receive  appropriate 
treatment.  It  is  never  advisable  to  pursue  medical  studies  with  exclusive 
reference  to  a  specialty,  or  to  adopt  one  at  the  outset  of  medical  practice. 

The  object  of  this  work  is  to  present  the  outlines  of  Medicine  proper ;  that 
is,  of  Medicine  in  contradistinction  to  Surgery  and  Obstetrics.  The  Princi- 
ples and  Fracticf  of  Medicine  is  a  title  of  this  department  considered  as  a 
province  of  medical  teaching.  This  title  is  here  adopted  in  preference  to 
others,  used  by  English  and  American  authors,  such  as  the  Theory  and  l^rac- 
tice  of  Physic,  General  and  Special  Pathology,  Pathology  and  Practical  Medi- 
cine, or  the  Science  and  Practice  of  Medicine.  The  Principles  and  Practice 
of  Medicine  comprehend  everything  pertaining  directly  to  the  knowledge 
and  cure  of  those  diseases  which  the  physician  is  called  upon  to  treat.  The 
province  of  medical  teaching  thus  designated  properly  enough  embraces  the 
prevention  of  disease,  and  it  may  include  anything  which  concerns  the  con- 
duct of  the  physician  in  the  treatment  of  patients  affected  with  disease. 

The  study  of  disease  as  a  province  of  scientific  knowledge  is  called  Path- 
'thgy.  This  province  consists  of  two  important  divisions — namely,  Gmcral 
and  Special  Pathology.  It  is  desirable  to  have  a  clear  understanding  of  the 
terms  which  distinguish  these  two  divisions  of  pathology.  Diseases  are  pre- 
sented in  particular  forms  or  species,  constituting  what  are  commonly  known 
as  individual  diseases.  The  circumstances  which  give  to  the  different  diseases 
their  individuality  will  be  noticed  hereafter.  Now,  the  study  of  individual 
diseases  constitutes  special  pathology.  On  the  other  hand,  there  are  morbid 
conditions  which  are  not  peculiar  to  any  individual  disease,  but  are  common 
to  a  greater  or  less  number  of  diseases.  The  study  of  these  conditions  con- 
stitutes general  pathology.  Inflammation,  for  example,  is  a  morbid  condition 
which  exists  in  a  large  number  of  individual  diseases.  The  study  of  inflam- 
mation as  a  condition  common  to  different  diseases  belongs  to  general  path- 
ology, while  the  study  of  the  individual  inflammatory  diseases  belongs  to 
special  pathology.  To  take  another  illustration  :  a  morbid  condition  which 
enters  into  a  number  of  individual  diseases  is  called  fever.  In  this  sense  of 
the  term  fever  it  belongs  to  general  pathology,  but  the  study  of  the  difierent 
forms  of  fever,  or  individual  fevers,  belongs  to  special  pathology.  The  rela- 
tion of  general  to  special  pathology  is  analogous  to  the  relation  of  general  to 
special  anatomy,  the  former  describing  the  several  tissues  which  enter  into  the 
composition  of  the  diflferent  organs  of  the  body,  and  the  latter  describing  the 
particular  organs  composed  of  the  tissues.    As  the  number  of  tissues  is  small 
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in  comparison  with  the  number  of  organs,  so  the  morbid  conditions  belonging 
to  •reneral  pathology  are  few  as  compared  with  the  great  number  of  diseases 
belonging  to  special  pathology. 

The  province  of  medical  teaching,  entitled  the  Principles  and  Practice  of 
Medicine,  comprises  both  general  and  special  pathology.  The  subjects  which 
belong  to  the  principles  of  medicine  are  derived  from  general  pathology.  The 
principles  of  medicine  and  general  pathology  are,  in  fact,  synonymous  terms, 
each  term  having  the  same  scope  of  applieation.  And,  in  like  manner,  the 
subjects  which  belong  to  the  practice  of  medicine  are  derived  from  special 
pathology.  These  two  terms  relate  to  the  same  division  of  pathological 
knowledge,  the  former  term  being  somewhat  more  comprehensive  in  its  scope 
than  the  latter.  The  principles  of  medicine  thus,  on  the  one  hand,  and  the 
practice  of  medicine  on  the  other  hand,  constitute  divisions  which  coincide 
with  the  two  divisions  of  pathology  distinguished  as  general  and  special. 
Moreover,  these  divisions  are  in  accordance  with  the  distinctions  expressed 
by  the  terms  Science  and  Art.  "  Science  is  knowledge  reduced  to  principles ; 
art  is  knowledge  reduced  to  practice."  The  principles  of  medicine  constitute 
medical  science ;  the  practice  of  medicine  is  the  exercise  of  medical  art.  The 
object  of  this  work  being  to  present  the  outlines  of  both  the  principles  and  the 
practice  of  medicine,  or  of  both  general  and  special  pathology,  or,  again,  of 
medical  science  and  art,  it  will  be  divided  into  two  parts  corresponding  to 
the:*e  divisions.  The  outlines  of  the  Principles  of  Medicine,  or  General  Path- 
ology, will  form  the  First  Part  of  the  work,  and  the  Second  Part  will  be 
devoted  to  the  Practice  of  Medicine,  or  Special  Pathology.  In  adopting  this 
amngeraent,  however,  I  shall  not  be  bound  by  it  so  closely  as  to  treat  of  the 
topics  belonging  to  general  pathology  exclusively  in  the  first  part  of  the  work. 
It  will  be  more  convenient  to  defer  the  consideration  of  some  of  these  topics, 
and  to  treat  of  them  incidentally  in  connection  with  individual  diseases. 
Moreover,  I  shall  treat  of  general  pathology  in  its  relation  to  medicine,  pass- 
injr  over  or  noticing  very  briefly  those  topics  which  are  chiefly  important  in 
a  surgical  point  of  view.  Although  the  general  principles  of  pathology  are 
common  to  both  medicine  and  surgery,  certain  topics  have  relations  especially 
to  either  the  one  or  the  other  of  these  departments.  The  terms  medical  path- 
'do^  and  iurgical  pathology  are  used  in  conformity  with  this  distinction. 

The  subjects  of  General  Pathology — namely,  the  morbid  conditions  common 
to  a  greater  or  less  number  of  individual  diseases — are  to  be  considered  under 
various  points  of  view ;  hence  this  division  of  pathology  admits  of  several 
subdivisions.  One  point  of  view  relates  to  nomenclature,  or  the  naming  of 
diseases.  The  great  desideratum  in  nomenclature,  as  applied  to  diseases,  is 
that  the  name  of  each  disease  shall  express  the  morbid  condition  involved 
and  its  situation.  The  names  which  were  formerly  applied  to  diflierent  forms 
of  disease  were  frequently  fanciful,  and  many  of  these  are  still  in  use,  owing 
to  the  difliculty  and  inconvenience  of  displacing  them  after  they  have  become 
established  in  medical  literature ;  and  in  not  a  few  instances  it  is  by  no  means 
easy,  with  our  existing  knowledge  of  the  essential  character  of  morbid  condi- 
tions, to  substitute  more  appropriate  names.  Some  approach,  however,  has 
been  made  toward  a  nomenclature  which  shall  measurably  secure  the  advan- 
tages derived  from  this  source  in  other  branches  of  knowledge,  more  espe- 
cially in  chemistry.  The  existence  of  inflammation,  which  enters  into  so 
large  a  number  of  individual  diseases,  is  expressed  by  the  sufiix  itis  (jVij?) 
added  to  the  anatomical  name  of  the  part  affected.  Thus,  bronchitis,  pneu- 
monitis, pleuritis,  peritonitis,  etc.  are  names  denoting  the  inflammatory  cha- 
racter of  the  diseases  to  which  they  refer  and  the  particular  structure  which 
is  the  seat  of  the  inflammation.  The  suffix  rhcea  (/>£«>)  denotes  the  existence 
of  the  morbid  condition  known  as  transudation,  or  flux,  occurring  in  a  situa- 
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tion  where  the  liquid  escapes  upon  a  mucous  surface :  examples  are  enteror- 
rhoea,  bronchorrhcea,  gastrorrho3a,  cjstorrhoea,  terius  which  have  not,  as  yet, 
come  sufl&ciently  into  vogue.  The  suffix  rhagia  (^pr^^)^u/u)  expresses  a  flow  of 
blood,  or  hemorrhage  from  a  mucous  surface  :  examples  are  metrorrhagia, 
gastrorrhagia,  enterorrhagia,  bronchorrhagia,  in  like  manner  terms  which  have 
not  displaced  others  in  common  use.  The  suffix  afgta  {dXyo<;)  signifies  a  mor- 
bid condition  characterized  by  pain  without  inflammation.  Thus,  neuralgia  is 
a  general  term  applied  to  this  condition  aflecting  any  nerve  or  nerves ;  gas- 
tralgia,  enteralgia,  pleuralgia,  etc.  are  terms  severally  expressing  the  neur- 
algic character  of  the  aflection  and  its  seat.  Words  ending  in  xmia  (aifxa) 
are  applied  to  certain  morbid  conditions  of  the  blood :  examples  are  anaemia 
(impoverishment  of  the  blood),  uraemia  (morbid  accumulations  of  urea  in  the 
blood),  septicaemia  (putrid  infection  of  the  blood),  and  pyaemia  (purulent 
infection  of  the  blood).  Words  ending  in  nria  (oopov)  are  applied  to  certain 
morbid  conditions  of  the  urine :  examples  are  albuminuria,  haematuria,  oxa- 
luria.  The  prefix  ht/dro  (Jbdwp)  denotes  a  dropsical  affection  of  the  part  named  ; 
as,  hydrothorax,  hydrocephalus,  hydro-peritoneum,  hydro-pericardium.  The 
prefix  pneumo  (^Kveu/ia)  denotes  the  presence  of  air  in  the  part;  as  pneumo- 
thorax, pneumo-pericardium.  The  name  of  an  inflammatory  disease  to  which 
pert  is  prefixed  signifies  inflammation  of  the  membrane  investing  the  part 
inflamed,  and  the  prefix  para  denotes  inflammation  of  the  neighboring  con- 
nective tissue :  examples  are  perihepatitis,  perinephritis,  parametritis,  etc. 
The  suffix  pathi/  (jTaOo<:)  is  used  to  express  the  fact  of  a  morbid  condition  of 
a  part  without  indicating  its  character :  instances  are  arthropathy  and  encepha- 
lopathy. A  termination  in  oma  signifies  a  tumor,  as  sarcoma,  carcinoma, 
myxoma. 

It  is  thus  seen  that  the  effort  to  introduce  names  expressive  of  the  charac- 
ter and  seat  of  morbid  conditions  has,  in  a  measure,  succeeded.  Further 
improvement  in  nomenclature  will  doubtless  be  made  as  our  pathological 
knowledge  increases. 

An  important  subdivision  of  General  Pathology  relates  to  the  appreciable 
morbid  changes  of  the  solids  and  fluids  of  the  body.  The  study  of  all  changes 
appreciable  by  the  naked  eye  or  with  the  help  of  the  microscope  constitutes 
a  branch  of  pathology  of  great  importance  called  morbid  anatomy.  Morbid 
anatomy  is  not  confined  to  the  study  of  the  changes  which  occur  in  the  tis- 
sues or  solid  parts ;  it  embraces  any  changes  which  the  eye  can  appreciate  in 
the  fluids  of  the  body.  The  latter,  not  less  than  the  former,  are  to  be  distin- 
guished as  anatomical,  whereas  those  changes  which  are  not  visible  either  with 
the  naked  eye  or  by  means  of  the  microscope,  but  require  for  their  detection 
processes  of  analysis  or  the  employment  of  reagents,  are  usually  considered  as 
falling,  not  within  the  scope  of  morbid  anatomy,  but  within  the  domain  of 
animal  chemistry.  Morbid  changes  not  visible  or  not  yet  ascertained  with  our 
present  means  of  observation  are  distinguished  sls  fututional,  and  are  also  said 
to  be  dynomtc.  Doubtless  in  all  the  so-called  functional  or  dynamic  devia- 
tions from  health  there  are  either  molecular  or  cellular — that  is,  anatomical — 
changes  at  present  inappreciable,  or  at  all  events  undiscovered,  which  may  be 
hereafter  ascertained  by  continued  investigation  with  improved  means  of 
observation.  Appreciable  anatomical  changes  are  distinguished  as  lesions. 
The  study  of  the  minute  anatomy  of  the  tissues  and  fluids  of  the  body  with 
the  microscope  is  called  Histology^  and  the  term  Morbid  or  Pathological  Ilis- 
tology  is  sometimes  used  to  designate  that  part  of  morbid  anatomy  relating  to 
those  abnormal  changes  which  are  the  objects  of  microscopical  research.  The 
study  of  the  origin  and  development  of  pathological  processes  is  called  Fatho- 
genesis. 

Anatomical  changes,  or  lesions,  belong  to  general  pathology  in  so  far  as 
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they  are  common  to  a  greater  or  less  number  of  individual  diseases.  Their 
consideration,  as  involved  in  individual  diseases,  enters  into  special  pathology, 
or  the  practice  of  medicine.  Such  is  the  extent  as  well  as  importance  of 
morbid  anatomy  that  it  constitutes  a  distinct  branch  of  medical  knowledge. 
Treatises  are  specially  devoted  to  it ;  and  these  are  to  be  studied,  in  conjunction 
with  the  examination  of  morbid  specimens,  in  order  to  become  fully  and  prac- 
tically acquainted  with  the  various  alterations  in  structure,  form,  size,  etc. 
which  are  incident  to  disease.  It  is  a  fact,  however,  not  to  be  lost  sight  of, 
that  lesions  do  not  constitute,  but  are  the  results  of,  disease.  In  other  words,* 
they  are  always  due  to  underlying  morbid  actions  or  processes  which  may  not. 
be  directly  appreciable  or  well  understood,  but  in  which  really  consists  the 
local  disease.  This  fact,  although  obvious,  is  liable  to  be  overlooked.  Lesions 
are  of  course  serious  or  otherwise  according  to  their  character,  their  situation, 
and  the  amount  of  structural  change  involved.  In  Part  First  will  be  found 
the  outlines  of  general  medical  pathology,  and  in  Fart  Second  is  given  a  con- 
cise account  of  the  lesions  characterizing  different  individual  diseases. 

Another  subdivision  of  Oeneral  Pathology  relates  to  the  causation  of  dis- 
ease. The  study  of  the  causes  of  disease  is  called  Etiology,  As  belonging 
to  General  Pathology,  or  the  Principles  of  Medicine,  this  branch  of  medical 
knowledge  will  be  considered  in  Fart  First  of  the  work ;  and  the  causes 
involved  in  the  production  of  each  of  the  individual  diseases  will  be  embraced 
in  the  account  of  the  latter  in  Fart  Second. 

The  great  number  and  variety  of  phenomena  or  events  to  which  disease 
gives  rise  constitute  another  subdivision  of  General  Pathology.  These  phe- 
nomena or  events  are  called  symptoms,  and  their  study  constitutes  a  branch 
of  medi<»il  knowledge  called  Synvptomatulogy  or  Semeiohgy.  Considerations 
relating  to  symptomatology,  as  belonging  to  General  Pathology,  will  claim 
attention  in  Part  First ;  and  the  symptoms  of  individual  diseases  respectively, 
forming,  as  they  do,  a  highly  important  part  of  Special  Pathology,  or  the 
Practice  of  Medicine,  will  be  considered  in  Part  Second. 

Closely  connected  with  Symptomatology  is  another  subdivision  of  General 
Pathology,  called  Diagnosis.  Diagnosis  is  the  discrimination  of  diseases  from 
each  other.  General  considerations  relating  to  this  branch  of  medical  know- 
ledge will  enter  into  Fart  First.  In  treating  of  individual  diseases  in  Fart 
Second  the  means  of  discriminating  them  will  be  found  to  possess  an  import- 
ance second  only  to  their  treatment,  and  to  be  an  essential  prerequisite  for 
the  latter. 

Another  subdivision  which  will  claim  notice  in  both  parts  of  this  work  is 
Prognosis,  or  the  prediction  of  the  termination  of  diseases. 

The  prevention  of  disease  forms  a  branch  of  medical  knowledge  called 
Prfjphylaxi»,     This  belongs  alike  to  General  and  Special  Pathology. 

Lastly,  the  treatment  of  disease  is  called  Therapeutics.  General  principles 
relating  to  the  treatment  of  disease  may  be  appropriately  considered  in  con- 
nection with  General  Pathology.  This  portion  of  the  subject  is  distinguished 
as  Genercd  Therapeutics.  I  shall  devote  to  it,  together  with  prophylaxis,  a 
chapter  in  Part  First.  It  is  hardly  necessary  to  add  that  the  treatment  of 
individual  diseases,  distinguished  as  Special  Therapeutics^  is,  in  a  practical 
view,  the  most  important  of  the  different  aspects  under  which  they  are  to  be 
considered,  being,  in  fact,  the  great  end  of  both  the  principles  and  the  practice 
of  medicine. 

It  is  thus  seen  that  the  subdivisions  of  General  Pathology,  which  will  be 
taken  up  in  the  first  part  of  this  work,  represent  also  the  different  points  of 
view  under  which  individual  diseases  are  to  be  considered  in  the  second  part 
of  the  work  ;  that  is,  individual  diseases,  as  well  as  the  morbid  conditions 
common  to  a  greater  or  less  number  of  diseases,  are  to  be  considered  with 
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reference  to  the  morbid  changes,  either  of  solids  or  fluids,  which  they  may 
respectively  involve,  together  with  their  causes,  their  symptoms,  their  dis- 
crimination or  diagnosis,  their  prognosis,  their  prevention,  and  their  treatment. 
Morbid  anatomy,  etiology,  symptomatology,  diagnosis,  prognosis,  prophylaxis, 
considered  as  branches  of  medical  knowledge,  belong  to  General  Pathology, 
and  to  these  may  be  added  general  therapeutics;  and,  on  the  other  hand. 
Special  l^ithology,  or  the  Practice  of  Medicine,  considers  the  truths  contained 
in  these  subdivisions  of  General  Pathology  in  their  application  to  individual 
diseases. 

Pathology  has  been  defined  as  the  study  of  disease,  but  disease  has  not  yet 
been  defined.  The  definition  of  disease  is  confessedly  difficult.  It  is  easier 
to  define  it  by  negation,  to  say  what  it  is  not,  than  to  give  a  positive  defini- 
tion— that  is,  a  definition  based  either  on  the  nature  or  essence  of  the  thing 
defined  or  on  its  distinctive  attributes.  Disease  is  an  absence  or  deficiency  of 
health,  but  this  is  only  to  transfer  the  difficulty,  for  the  question  at  once 
arises.  How  is  health  to  be  defined  ?  And  to  define  health  is  not  less  difficult 
than  to  define  disease.  If  all  the  tissues  and  organs  of  the  body  have  their 
normal  integrity  and  properties,  if  the  fluids  of  the  body  be  in  no  respect 
abnormal,  if  all  the  functions  of  the  organism  be  completely  and  harmoni- 
ously performed,  health  undoubtedly  exists.  But  this  perfection  of  health  is 
purely  ideal ;  it  never  actually  exists.  An  examination  of  the  bodies  of  the 
healthiest  persons  would  probably  reveal  lesions  of  some  kind ;  certain  devia- 
tions from  the  normal  composition  of  the  difl'ereut  fluids  are  not  inconsistent 
with  the  evidences  of  health  in  other  respects ;  functions  of  difl*erent  parts 
may  be  disordered  to  a  certain  extent  without  sufficient  disturbance  to  consti- 
tute disease.  Gradations  of  health  are  implied  in  the  qualifications  of  this 
term  in  common  use.  If  the  term  health  expressed  a  well-defined  state,  it 
would  be  a  pleonasm  to  add  to  the  t«rm,  as  is  often  done,  the  adjectives  good, 
excellent,  etc. ;  and,  on  the  other  hand,  to  speak  of  health  as  poor,  bad,  mis- 
erable, etc.  would  involve  a  solecism.  In  short,  health  and  disease  are  so 
imperceptibly  merged  into  each  other  that  the  line  of  demarcation  cannot  be 
drawn  with  precision.  And  this  is  true  of  other  departments  of  knowledge. 
It  is  not  easy,  for  example,  to  settle  upon  the  characters  which  mark  the 
boundaries  of  the  animal  and  the  vegetable  kingdom.  But  as  there  is  rarely 
any  practical  embarrassment  in  distinguishing  an  animal  from  a  vegetable,  so 
with  regard  to  health :  if  an  important  disease  of  any  kind  exist,  the  fact  of 
its  existence  is  in  most  cases  sufficiently  obvious.  If,  however,  it  be  desirable 
to  define  disease  otherwise  than  by  saying  that  it  is  the  absence  or  deficiency 
of  health,  the  definition  proposed  by  Chomel  is,  perhaps,  as  good  as  any  other. 
According  to  this  author,  disease  may  be  defined  to  be  a  votahle  disorder 
affictiiuj  more  or  less  of  the  constituent  parts  of  the  livinif  organism  as  regards 
either  their  material  constitution  or  the  exercise  of  their  functions.^ 

By  regarding  disease  as  the  absence  or  deficiency  of  health  we  are  led  to 
the  consideration  of  the  relationship  of  pathology  to  physiology.  Physiology 
studies  the  operations  which  go  on  in  the  healthy  organism.  The  morbid 
conditions  which  are  the  subject  of  pathological  study  are  these  operations 
disordered  or  perverted.  Pathology  has  been  called  morbid  physiology. 
Both  are,  in  fact,  parts  of  one  science,  the  science  of  life,  or  biology.  Both 
are  alike  occupied  with  vital  properties,  actions,  and  processes,  the  difference 
being  that  physiology  investigates  them  under  the  circumstances  of  health, 

^  "  Un  d<?8ordre  notable  survenu,  soit  dans  la  disposition  mat<5rielle  des  parties  con- 
stituentes,  du  corpw  vivant,  soit  dans  rexercise  des  fonctions."  For  an  enumeration  of 
the  various  definitions  proposed  by  difllerent  writers,  and  some  excellent  remarks  on  the 
siibjeot,  the  same  author  may  be  consulted :  Klhnens  de  Patholoyie  ghth-ale,  quatri^me 
^ition. 
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ami  pathology  under  the  circumstances  of  disease.    The  division  is  arbitrary, 
although  sufficiently  marked  and  appropriate. 

Such  being  the  relationship  of  pathology  to  physiology,  it  might  be  expected 
that  the  former  would  advance  in  proportion  to  the  progress  of  the  latter.  This 
is  measurably  true.  While  our  knowledge  of  pathological  conditions  does  not 
consist  of  deductions  from  what  is  known  of  the  operations  within  the  organ- 
ism in  health,  but  is  derived  from  the  direct  study  of  disease,  every  import- 
ant physiological  discovery  sheds  more  or  less  light  on  the  department  of 
pathology.  In  striving  to  penetrate  into  the  nature  of  morbid  conditions, 
it  is  evident  that  the  chief  difficulty  arises  from  the  imperfection  of  our 
knowledge  of  the  properties,  actions,  and  processes  of  health.  There  will  be 
frtMjuent  occasions  in  the  progress  of  this  work  to  remark  that  the  pathologist 
may  expect  to  be  better  able  to  explain  the  phenomena  of  disease  when  the 
physiologist  has  succeeded  in  elucidating  more  fully  the  phenomena  of  health. 

In  proceeding  now  to  present  the  outlines  of  Medicine  the  aim  of  the 
author  will  be  to  give  a  truthful  representation  of  pathological  knowledge  as 
it  exists  at  the  present  moment.  The  progress  of  pathological  knowledge  has 
wrought,  within  late  years,  much  change  in  both  the  principles  and  practice 
of  medicine.  Concerning  further  progress  and  its  effects,  it  would  be  in  vain 
to  speculate ;  but  it  is  not  to  be  expected  that  a  faithful  exposition  of  med- 
icine as  it  exists  at  the  present  moment  will  serve  as  a  lasting  guide  for  the 
student  and  practitioner.  And  in  the  study  of  medicine  next  in  importance 
to  an  acquaintance  with  what  is  actually  known  is  a  just  appreciation  of  the 
limits  of  our  present  knowledge.  The  latter  is  often  important  as  regards  its 
bearing  on  the  treatment  of  disease,  and  it  conduces  to  a  condition  of  mind 
most  favorable  for  either  contributing  to,  or  keeping  pace  with,  the  continued 
progress  of  knowledge. 
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PART  I. 
PRINCIPLES  OF  MEDICINE,  OK  GENERAL  PATHOLOGY. 


CHAPTER    I. 

DISTURBANCES  OF  THE   CIRCULATION. 

Local  Ansemia— Hypersmia — Hemorrhage — Thrombosis  and  Embolism — Dropsy. 

THE  subjects  embraced  in  General  Pathology  may  be  classified  and  con- 
iiidered  under  the  following  headings: 

1.  Disturbances  of  the  circulation. 

2.  Inflammation. 

3.  Active  alterations  of  the  tissues. 

4.  Passive  alterations  of  the  tissues. 

5.  General  pathology  of  the  blood. 

The  disturbances  of  the  circulation  embrace  local  anaemia^  hypersemia,  heni- 
orrhagr^  thrombosis  and  embolism,  and  dropsy. 

Local  AnsBmia. 

IxK*al  anstmxa,  or  isrhmmia,  signifies  a  deficiency  of  blood  in  a  part.  Gen- 
eral anaemia,  or  oligaemia,  will  be  considered  in  connection  with  the  pathology 
of  the  blood.  Local  ansemia  is  due  either  to  an  increase  of  the  resistance 
naturally  offered  to  the  flow  of  blood  through  a  part  or  to  the  presence 
of  new  obstacles  within  or  outside  of  the  vessel.  Increase  of  the  natural 
resistance  is  caused  by  contraction  of  the  arteries  in  consequence  of  direct 
s^timalation  of  their  muscular  coat  or  under  vaso-motor  nervous  influence. 
The  pallor  of  the  skin  from  the  effects  of  cold,  and  that  of  the  face  at  the 
onset  of  an  epileptic  paroxysm  or  in  consequence  of  violent  emotions,  are 
examples  of  local  ansemia  in  consequence  of  spasm  of  the  arteries.  Athe- 
roma, obliterating  endarteritis,  thrombosis,  and  embolism  may  be  cited  as 
causes  of  local  anasmia  acting  within  the  vessels ;  compression  of  the  arteries 
by  tumors,  exudations,  or  bandages  illustrates  the  effect  of  external  agents. 
As  will  be  explained  in  treating  of  embolism  and  thrombosis,  the  presence  or 
the  absence  of  anastomoses  i^  of  great  importance  in  determining  the  degree 
of  ansemia  which  follows  the  obstruction  of  a  blood-vessel.  By  collateral  anae- 
oiia  is  understood  the  diminution  in  the  amount  of  blood  in  a  part  in  conse- 
quence of  its  excessive  accumulation  in  other  parts.  An  anaemic  part  is 
generally  pale,  shrunken,  dry,  and,  if  exposed  to  the  air,  cool.  The  effects 
of  long-continued  and  marked  anaemia  of  a  part  are  atrophy  and  frequently 
fatty  degeneration.     If  the  anaemia  be  extreme,  death  of  tissue  may  result. 
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HypersBmia. 

An  increased  amount  of  blood  in  the  vessels  of  a  part  constitutes  hyprr- 
mmia.  Two  forms  of  hyperacinia  are  recognized — active  or  arttrud^  and 
^HUfsive  or  venmis.  Active  hyperaeniia  is  also  called  fluxion.  The  term  con- 
gestion is  generally  employed  as  a  synonym  for  hyperscmia^  although  some 
understand  by  congestion  only  active  hyperaemia.  In  active  hyperajmia  an 
increased  amount  of  blood  is  brought  to  a  part  by  the  arteries. 

The  usual  cause  of  active  hyperemia  is  a  relaxation  of  the  muscular  coats 
of  the  arteries  of  a  part,  so  that  there  results  a  diminution  of  the  resistance 
naturally  offered  by  the  arterial  tonus  to  the  circulation  of  the  blood.  This 
relaxation  may  be  the  result  of  irritation  of  vaso-dilator  nerves  (neuro-tonic 
congestion),  or  of  paralysis  of  vaso-constrictor  nerves  (neurojparalytic  con- 
gestion), or  of  some  influence  acting  directly  upon  the  coats  of  the  arteries. 
Although  these  three  modes  of  production  of  active  congestion  have  been 
proven,  it  is  not  generally  easy  in  a  given  case  to  determine  which  of  the 
three  factors  is  involved. 

Collateral  or  compejiscUory  ht/perxniia  is  the  transmission  of  an  increased 
amount  of  blood  to  a  part  in  consequence  of  local  anai^mia  of  another,  usually 
an  adjacent,  part.  The  sudden  removal  of  long-continued  pressure  upon  the 
arteries  may  be  a  cause  of  active  hyperaemia ;  as,  for  instance,  the  over-dis- 
tension of  the  abdominal  vessels  following  rapid  withdrawal  of  large  accumu- 
lations of  fluid  in  the  peritoneal  cavity. 

In  active  hyperaemia  the  velocity  of  the  blood-current  is  usually  increased. 
The  affected  part  is  bright  red  in  color,  swollen,  and,  if  superficial,  warmer 
than  normal.  Active  hyperaemia  is  usually  an  acute,  transitory  condition. 
'  Passive  hj/pei'xmia  is  due  to  some  obstruction  to  the  flow  of  blood  in  the 
veins.  From  the  nature  of  the  obstruction  it  is  also  called  mechanical  hyper- 
aemia and  venous  hyperaemia,  inasmuch  as  it  is  venous  blood  which  accumu- 
lates in  the  parts.  Passive  hyperaemia  is  frequently  a  chronic  condition.  The 
abnormal  hindrances  may  be  either  within  or  without  the  veins.  Thrombi 
are  the  most  frequent  obstacles  within  the  veins.  General  venous  hyperaemia 
follows  obstruction  to  the  flow  of  blood  through  the  heart.  The  veins  may 
be  compressed  from  without  by  clothing,  bandages,  tumors,  exudations,  newly- 
formed  fibrous  tissue,  etc. 

By  hi/posfasis  or  hypfjstatic  congeBtion  is  understood  venous  hyperaemia  of 
dependent  parts  of  the  body  under  the  influence  of  gravity  and  of  enfeebled 
heart's  action.  In  most  parts  of  the  body  the  anastomoses  between  the  veins 
are  so  many  that  a  single  vein,  or  even  several,  may  be  obstructed  without 
serious  disturbance  of  the  circulation.  Occlusion  of  the  portal  vein  cannot 
be  compensated  for  thus  by  collateral  circulation.  Venous  hyperaemia  of 
the  lower  extremity  also  follows  thrombosis  of  the  femoral  vein,  inasmuch  as 
the  arrangement  of  the  valves  in  the  anastomosing  veins  does  not  permit 
the  formation  of  a  suflBcient  collateral  circulation. 

In  passive  hyperaemia  the  blood  is  dammed  back  upon  the  veins  and  capil- 
laries of  the  part,  the  velocity  of  the  circulation  is  lessened,  the  vessels 
become  over-distended  with  blood,  frequently  a  transudation  of  serum  and 
a  diapedesis  of  red  blood-corpuscles  ensue,  and  an  increased  amount  of  lymph 
flows  from  the  obstructed  region.  The  afl^ected  part  is  usually  bluish-red  in 
color,  swollen,  frequently  oedematous,  and,  if  exposed  to  the  air,  cooler  than 
normal.  The  diagnosis  of  hyperaemia  cannot  always  be  made  upon  post- 
mortem examination,  as  the  distribution  of  blood  may  vary  greatly  from 
that  present  during  life.     This  is  particularly  true  of  active  hyperaemia. 
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Hemorrhage. 

Hemorrhage  is  the  escape  of  blood  through  the  walls  of  the  vessels  or  of 

the  heart.     When  the  extravasation  is  through  the  ruptured  wall  of  a  vessel, 

it  is  called  hemorrhage  by  ihtjuis;  when  the  red  blood-corpuscles  arc  pressed 

through  the  unruptured  vascular  wall,  it  is  denominated  hemorrhage  by  dia- 

ItubtU,  or  simply  diapedesis.     When  the  hemorrhages  are  minute,  they  are 

called  jtetechise,  or  ecdiymoses;  when   the  blood  infiltrates  a  circumscribed 

part  of  the  tissues  uniformly- without  tearing  them,  the  extravasation  is  a 

hrmorrhagic  in/urcfion  ;  when  the  escaped  blood  forms  a  tumor,  it  is  called 

a  hatmatoma. 

According  to  the  source  of  the  blood,  hemorrhages  are  classified  as  cardiac, 
arterial,  capillary,  and  venous.  The  causes  of  hemorrhage  by  rhexis  are 
various,  and  the  consideration  of  many  of  them  belongs  to  the  domain  of 
surgery.  Rupture  of  healthy  vascular  walls  is  usually  due  to  traumatism  or 
to  K>cal  elevation  of  the  blood-pressure.  Newly-formed  blood-vessels,  such 
a.<  those  in  granulation-tissue  and  in  tumors,  easily  rupture  in  consequence 
ot  the  ini|>crfect  development  of  their  coats.  •  Of  the  diseases  which  weaken 
the  walls  of  the  vessels  and  favor  their  rupture,  the  most  important  are  aneur- 
i*uj.  atheroma,  ulcerative  processes  acting  from  without,  infiltration  of  the 
Ta«M.'uiar  walls  by  new  growths  or  inflammatory  products,  and  fatty  degen- 
eration. Elevation  of  the  general  blood -pressure  probably  never  causes 
rapture  of  healthy  vessels,  but  it  may  contribute  to  the  giving  way  of  those 
which  are  diseased. 

Hemorrhage  by  diapedesis  occurs  in  venous  hyperemia,  in  inflammation, 

in  hemorrhagic  infarctions,  and  in  districts  in  which  the  circulation  of  blood 

has  been  temporarily  arrested  for  many  hgurs.     In  these  cases  it  is  probably 

doe  to  nutritive  changes  in  the  vascular  walls,  which  are  thereby  rendered 

more  permeable.     These  assumed  changes,  however,  cannot  be  recognized  by 

our  present  means  of  investigation.     The  red  blood-corpuscles  pass  through 

the  walls  of  the  veins,  and  especially  of  the  capillaries,  making  their  way 

through  the  cement-substance  between  the  endothelial  cells.     l>iapedesis  is 

a  pa.«<sive  process  as  far  as  the  red  corpuscles  are  concerned.     Hemorrhages 

bv  diapedesis  are  generally  small,  but  exceptionally  they  are  considerable. 

It  is  not  always  po.'isible  to  determine  whether  an  extravasation  is  the  result 

of  rhexis  or  of  diapedesis. 

Many  diseases  are  accompanied  by  a  hemorrhagic  tendency,  such  as  pur- 
pura, scurvy,  phosphorus-poisoning,  leucocythasmia,  pernicious  anaemia,  and 
a  number  of  infectious  diseases,  as  septicaemia,  yellow  fever,  smallpox,  and 
malignant  endocarditis.  The  hemorrhage  in  many  of  these  cases  is  doubt- 
k-a^s  due  to  a  weakened  condition  of  the  vessel-walls  in  consequence  of  the 
disordered  composition  of  the  blood ;  but  whether  the  blood  escapes  by  rhexis 
or  by  diapedesis  has  not  been  established  in  the  majority  of  instances.  In 
some  septic  diseases  attended  by  capillary  hemorrhages,  such  as  malignant 
endocarditis,  hemorrhagic  smallpox,  and  haemophilia  neonatorum,  blood-ves- 
sels plugged  with  colonies  of  micrococci  have  been  found  in  the  ecchvmosed 
districts;  but  in  many  similar  cases  no  relation  could  be  demonstrated  between 
the  hemorrhages  and  the  presence  of  bacteria. 

The  changes  which  take  place  in  a  hemorrhagic  extravasation  lead  to  the 
gradual  absorption  of.  most  of  its  constituents.  The  fluid  parts  are  absorbed  ; 
the  fibrin  becomes  granular  and  is  taken  up ;  the  white  blood-corpuscles,  in 
part,  wander  into  the  tissues  and  the  absorbents,  but  in  greater  part  disinte- 
grate and  are  absorbed.  Some  of  the  red  corpuscles  are  carried  away  by  the 
lymphatics,  others  remain  and  undergo  pigmentary  transformations.  The 
formation  of  pigment  takes  place,  in  great  part,  in  wandering  cells,  which 
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take  up  the  corpuscles  or  fragments  of  them.  The  resulting  granular  and 
crystalline  hasmatoidin  pigment  may  remain  in  the  cells  or  be  set  free.  Thu?i, 
only  pigment  may  remain  to  tell  of  the  former  extravasation,  and  even  this 
pigment  may  be  in  time  absorbed.  These  changes  may  be  complicated  by 
acute  and  chronic  inflammatory  processes.  The  formation  of  so-called  apoplec- 
tic cysts  in  the  brain  will  be  described  in  treating  of  cerebral  hemorrhage. 

Thrombosis  and  Embolism. 

A  fhromhus  is  a  coagulum  formed  during  life  in  the  heart  or  in  the  vessels. 
A  thrombus  is  designated  as  occluding  when  it  completely  fills  the  interior  of 
the  vessel,  and  as  parietal  when  it  only  partially  obstructs  the  vessel  to  the 
wall  of  which  it  is  attached. 

The  formation  of  the  thrombus  is  the  result  of  some  change  in  the  vas- 
cular walls.  The  normal  condition  of  the  endothelial  lining  of  the  vessels 
is  essential  to  the  preservation  of  the  fluid  stat€  of  the  blood.  Structural 
changes  which  impair  the  endothelium  are  causes  of  thrombosis.  The  most 
important  of  these  changes  are  inflammation,  atheroma,  calcification,  degen- 
erations, tumors,  injury,  and  compression  of  the  vessels.  Retardation  of  the 
circulation  is  a  most  important  cause  of  thrombosis.  It  acts  also  by  impair- 
ing the  nutrition  of  the  vascular  endothelium.  Thus  are  explained  the 
thrombi  formed  in  aneurisms  and  in  varices.  The  so-called  marantic  throm- 
bi are  the  result  of  great  weakening  of  the  circulation  from  extreme  debility 
and  from  much-enfeebled  heart's  action.  The  veins  of  the  lower  extremities 
and  of  the  pelvis,  the  appendix  of  the  right  auricle  and  the  apex  of  the 
right  ventricle,  and,  in  children,  the  cerebral  sinuses,  are  favorite  seats  of 
marantic  thrombi.  They  often  be^n  to  form  in  the  pockets  of  the  valves 
in  the  veins  of  the  lower  extremities.  A  thrombus  usually  extends  at  least 
from  the  point  of  its  formation  to  the  nearest  branch  given  oflf  from  the 
vessel ;  it  may  extend  farther  forward  and  backward,  and  may  grow  into  the 
collateral  branches. 

A  thrombus  is-  composed  of  fibrin  and  blood-corpuscles.  It  is  now  gen- 
erally believed  that  fibrin  is  the  result  of  some  reaction  between  fibrinogen 
found  in  solution  in  plasmatic  fluids  and  one  or  more  substances  produced  by 
the  destruction  of  protoplasmatic  elements.  In  the  mammalian  blood  the 
protoplasmatic  elements  which  come  into  consideration  are  the  leucocytes  and 
the  minute  bodies  known  as  blood-plat-es.  According  to  the  popular  theory 
of  Schmidt,  the  leucocytes  play  the  chief  r61e  and  furnish  fibrino-plastin  and 
fibrin  ferment.  Of  these,  fibrin  ferment  is  the  most  important,  if  not  the  sole 
active  element.  That  the  blood-plates  have  an  important  share  in  the  forma- 
tion of  thrombi  seems  to  be  established. 

Thrombi  vary  in  structure  according  to  their  formation  from  blood  in  mo- 
tion or  at  rest.  Rpd^  tohite^  and  mixed  thrombi  are  thus  distinguished.  Red 
thrombi  are  formed  from  blood  at  rest — as,  for  instance,  in  a  vessel  enclosed 
between  two  ligatures — and  are  composed  of  red  and  white  corpuscles  and 
fibrin  combined  in  the  same  proportions  as  in  a  blood-clot  outside  of  the  body. 
Most  thrombi  are  formed  from  the  blood  in  motion.  Such  thrombi  are  gray- 
ish or  reddish-gray  in  color.  Zahn,  who  studied  experimentally  the  produc- 
tion of  these  thrombi  in  the  mesenteric  vessels  of  frogs,  found  that  they 
were  caused  by  an  accumulation  of  white  blood-corpuscles,  and  his  conclu- 
sions have  been  universally  accepted.  It  has,  however,  recently  been  shown 
by  those  who  have  observed  the  process  in  the  vessels  of  warm-blooded  ani- 
mals that  the  white  thrombi  are  produced  by  an  accumulation  of  blood- 
plates.^     Recent  white  thrombi,  when  examined  microscopically,  are  found  to 

'  Bizzozero,  Lubnitzky,  Eberth  and  Schimmelbusch,  and  Osier. 
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consist  of  fibrin,  much  granular  material,  and  a  variable  number  of  intact 
red  and  white  blood-corpuscles.  The  granular  material,  according  to  the 
older  view,  \&  the  result  of  the  disintegration  of  leucocytes,  but  according 
to  a  later  view  it  consists  of  blood-plates  or  their  fragments. 

It  is  of  great  practical  importance  to  be  able  to  distinguish  between  thrombi 
and  decolorized  post-mortem  clots,  particularly  those  which  are  found  in  the 
cavities  of  the  heart,  and  which  are  so  often  erroneously  assigned  by  the 
inexperienced  as  the  cause  of  death.    Thrombi  are  opaque,  granular  in  appear- 
ance, distinctly  stratified,  and  adherent  to  the  wall  of  the  vessels.     Decolor- 
ized post-mortem  clots  consist  of  a  lower,  red  cruor  mass  and  an  upper 
yellowish-white  fibrinous  material ;  they  have  a  gelatinous,  moist,  translucent 
aipfiearanee,  are  not  distinctly  stratified,  and  are  not  intimately  adherent  to 
the  vascular  wall. 

A  thrombus  after  its  formation  undergoes  organizatinn,  softeuwg^  or  calcific 
cation.  The  so-called  organization  of  a  thrombus  results  in  the  formation  of 
Tascularized  connective  tissue  in  the  place  of  the  thrombus.  The  thrombus 
it^lf  breaks  down  and  is  absorbed,  taking  no  part  in  the  formation  of  the 
Dew  ti:»sue.  The  process  of  organization  is  essentially  an  obliterating  endar- 
teritis, the  new  connective  tissue  being  derived  either  from  fixed  cells  in  the 
walls  of  the  vessel  (endothelium),  or  from  wandering  cells  which  have  escaped 
by  emigration  from  the  vasa  vasorum  or  the  surrounding  tissues.  The  new 
blood-vessels  communicate  with  the  vasa  vasorum  and  also  with  the  lumen  of 
the  occluded  vessel.  Partly  by  the  latter  communication,  but  chiefly  by  the 
wntraction  of  the  new  connective  tissue,  canals  may  be  formed  which  con- 
nect the  interior  of  the  vessel  on  the  peripheral  side  of  the  thrombus  with 
that  on  the  central  side.  By  this  so-called  canalization  of  the  thrombus,  the 
circulation  may  be  re-established  nearly  in  its  old  channels. 

It  is  important  to  distinguish  two  kinds  of  softening  of  a  thrombus.     The 
ooe  is  ximpfe,  or  blamf  softening  ;  the  other  is  mycotic^  or  septic  softening.     In 
simple  softening  the  central  part  of  the  thrombus  breaks  down  into  a  grayish 
palp  which  may  be  more  or  less  stained  with  altered  blood-pigment,  and  which 
io  its  gross  appearance  resembles  pus.     This  pulp  consists  of  fatty  and  albu- 
minous granules,  fatty  degenerated  leucocytes,  and  blood-pigment.    This  form 
of  softening  is  particularly  common  in  the  globular  thrombi  of  the  heart,  which 
are  thereby  made  to  resemble  abscesses  or  cysts  with  purulent  contents.     In 
consequence  of  the  softening,  fragments  of  the  thrombus  are  easily  broken  off, 
and  are  transported  by  the  blood-current  as  emboli,  which  in  this  case  are  of 
a  bland  nature.     Far  more  serious  is  septic  softening.     This  occurs  in  infec- 
tious thrombi.     Here  the  thrombus  and  the  softened  mass  contain  bacteria, 
chiefly  micrococci.     Portions  of  the  thrombus  or  of  the  softened  material 
entering  the  circulation  form  infectious  emboli,  which  produce  the  most  disas- 
trous results,  causing,  wherever  they  lodge,  metastatic  abscesses.     It  is  these 
mycotic   thrombi   and    emboli  which   cause,  the  most  important  lesions  of 
pysemia. 

S<imetimes  thrombi,  particularly  those  in  varices  and  in  the  pelvic  veins, 
»hrink  and  become  impregnated  with  calcareous  salts,  forming  concretions 
called  phleboliths. 

The  eflfecta  and  symptoms  of  thrombosis,  in  the  first  place,  depend  upon  the 
inechnnical  obstructicm  to  the  circulation.  The  degree  of  this  obstruction 
depends  upon  the  situation  and  the  extent  of  the  thrombus.  A  parietal 
thrombus  may  produce  so  little  obstruction  as  to  give  rise  to  no  symptoms. 
Completely-occluding  thrombi  produce  no  mechanical  hindrance  when  lodged 
in  vessels  provided  with  anastomoses  which  afford  a  sufficient  collateral  circu- 
lation. Thus  a  thrombus  in  one  of  the  venae  comites  of  an  artery  forms  no 
apparent  obstacle  to  the  circulation.     On  the  other  hand,  thrombosis  of  the 
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portal  vein  (pyle-thrombosis)  or  of  the  femoral  vein  (phlegmasia  alba  dolens) 
is  followed  by  well-marked  symptoms  of  venous  obstruction.  These  symptoms 
of  venous  thrombosis  are  passive  hyperajmia,  with  more  or  less  transudation 
of  serum,  and  diapedesis  of  red  blood-corpuscles.  The  mechanical  eflfect«  uf 
arterial  thrombi  are  anaemia  of  the  part  supplied  by  the  artery,  and  necrosis 
with  or  without  hemorrhage.  These  effects  are  usually  absent  when  the 
thrombus  is  seated  in  an  artery  the  branches  of  which  communicate  freely  by 
anastomosis.  As  these  mechanical  effects  of  arterial  thrombi  are  the  same  as 
those  of  emboli,  they  will  be  more  fully  considered  presently  while  treating 
of  the  latter.  On  account  of  their  slow  formation,  a  sufficient  collateral  cir- 
culation may  be  developed  to  render  thrombi  comparatively  harmless  in  situa- 
tions where  emboli  produce  their  characteristic  effects. 

Independently  of  their  mechanical  action,  thrombi  may  be  injurious  by  con- 
taining some  irritative  wfectious  principle.  Such  thrombi  contain  micro-organ- 
isms and  cause  suppuration  and  sometimes  necrosis  in  the  vascular  wall  and 
surrounding  tissues. 

An  embolus  is  a  plug  of  some  material  transported  by  the  blood-current 
from  one  situation  to  another.  The  term  emfmlistn  is  applied  to  the  process 
of  obstruction  of  a  blood-vessel  by  an  embolus  and  to  the  disturbances  resulting 
therefrom.  An  embolus  may  consist  of  any  substance  which  makes  its  way 
into  the  circulation.  The  majority  of  emboli  are  the  severed  fragments 
of  thrombi.  But  emboli  may  consist  also  of  bacteria  or  other  parasit^es,  of 
bits  of  a  tumor,  of  fragments  of  diseased  cardiac  valves,  of  concretions  of  lime, 
of  clumps  of  pigment,  of  oil-globules,  or  of  bubbles  of  air. 

It  is  plain  that  an  embolus  can  hardly  be  arrested  in  its  course  through  the 
veins,  with  the  exception  of  the  vena  portae,  or  in  the  cavities  of  the  heart, 
since  the  course  of  the  blood-current  in  them  is  from  smaller  to  larger  vessels. 
In  rare  instances,  however,  when  there  is  some  obstruction  to  the  flow  of 
blood,  a  venous  embolus  may  take  a  retrograde  course.  Thus,  an  embolus 
derived  from  a  thrombus  in  one  of  the  veins  of  the  lower  extremities  may 
lodge  in  one  of  the  renal  veins,  its  onward  passage  through  the  inferior  vena 
cava  being  impeded  ;  as,  for  instance,  by  the  obstruction  to  the  return  of  blood 
to  the  heart  in  a  severe  attack  of  coughing  (Von  Recklinghausen).  In 
general,  however,  embolism  relates  to  the  arteries  and  the  vena  portae,  while 
a  thrombus  may  be  formed  anywhere  in  the  vascular  tract. 

Disturbances  of  two  kinds  attend  the  lodgment  of  emboli.  The  one  kind 
of  disturbance  is  due  to  the  mechanical  obstruction  to  the  circulation ;  the 
other  kind  of  disturbance  attends  only  infectious  emboli,  and  is  dependent 
upon  the  presence  of  some  poisonous  principles,  usually  bacteria,  in  the 
embolus. 

While  all  arteries  of  the  body  are  open  for  the  reception  of  emboli,  it  is 
noteworthy  that  in  certain  situations  the  obstruction  of  an  artery  by  a  bland 
embolus  is  absolutely  harmless,  whereas  in  other  parts  it  is  followed  by  cha- 
racteristic structural  and  functional  changes.  The  main  condition  upon  which 
this  difference  depends  is  the  character  of  the  arterial  distribution  in  the  vari- 
ous parts  of  the  body.  When  an  embolus  lodges  in  an  artery  supplied  with 
abundant  anastomoses — for  instance,  a  muscular  artery  or  one  of  the  arteries 
of  the  extremities — a  collateral  circulation  is  usually  established,  which  pre- 
vents the  part  from  suffering  in  its  nutrition.  The  effect  is  widely  different 
if  insufficient  anastomosis,  or  none  whatever,  exist  between  the  occluded  artery 
and  other  arteries.  In  certain  organs  and  parts  of  the  body  the  branches  of 
»  £  the  arteries  do  not  anastomose  with  each  other,  communications  existing  only 
t*i%AAV*-^  Ijg^^ggu  ^|jg  capillaries  and  between  the  veins.  These  arteries  without  anas- 
j^^.  tomoses  are  called  by  Cohnheim  terminal  arteries.  Such  arteries  are  the  pul- 
monary, the  renal,  the  splenic,  the  arteries  beyond  the  cirole  of  Willis  sup- 
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plying  the  basal  region  of  the  brain,  the  central  artery  of  the  retina,  and  the 
etifonarv  arteries  of  the  heart.  The  branches  of  the  vena  portse  also  form  no 
tnastonioses  with  each  other. 

When  an  embolus  lodges  in  an  artery  where  no  sufficient  collateral  circula- 
tion can  be  established,  the  part  supplied  by  the  obstructed  artery  is  cut  off 
from  it5  blood-supply  and  dies.  The  mode  of  death  is  that  designated  as  anae- 
mic necrosis  or  coagulation  necrosis.  The  necrotic  mass  of  tissue  constitutes 
an  mMlc  wfarction.  In  some  situations  there  is  usually  an  extravasation  of 
blt»od  into  the  necrotic  part.  The  infarction  is  then  spoken  of  as  htmorrhagic  ; 
when  there  is  no  hemorrhage  the  infarction  is  called  a  white  or  nnmmic  infarc- 
i'm.  The  essential,  because  the  constant,  change  in  embolic  infarctions  is 
not  the  hemorrhage,  but  the  necrosis. 

The  coagulation  necrosis  of  embolic  infarctions  is  characterized  by  a  disap- 
pearance of  the  nuclei  of  the  cells  and  by  a  coagulation  of  their  protoplasm 
into  a  substance  resembling  fibrin.  The  affected  tissue  is  rendered  hard  in 
consistence.  In  the  brain,  however,  there  is  so  little  protoplasm  that  no 
appreciable  coagulation  can  take  place,  so  that  the  effect  of  embolism  of 
a  terminal  artery  of  the  brain  is  softening  instead  of  hardening  of  the 
tissues. 

In  hemorrhagic  infarctions  the  blood  is  extravasated  by  diapedesis.    Blood 
isij^nt  fn)m  the  surrounding  capillaries  or  from  minute  arterial  twigs  into  the 
capillaries  of  the  obstructed  district,  but  not  with  sufficient  force  to  propel  the 
blood  with  normal  rapidity  into  the  veins  or  to  nourish  the  part.    As  a  result 
of  this  insufficient  supply  of  fresh  arterial  blood  the  walls  of  the  capillaries 
ind  small  veins  suffer  in  their  nutrition  and  allow  a  diapedesis  of  red  blood- 
«*(jrpuscle8.     Another  possible  source  of  the  extravasted  blood  is  a  regurgita- 
tion of  the  blood  from  the  veins  which  connect  with  the  capillaries,  the  arterial 
>QppIy  of  which  is  shut  off.     As  the  blood-pressure  on  the  peripheral  side  of 
the  obstruction  is  reduced  to  nothing  or  almost  nothing,  there  is  apparently 
DO  reason  why  this  backward  flow  of  blood  should  not  take  place.     It  has, 
however,  been  shown  by  experiments  of  Litten  that  a  return  flow  of  blood 
frt»m  the  veins  is  not  essential  to  the  production  of  a  hemorrhagic  infarction. 
It  is  not  very  clear  why  some  infarctions  are  hemorrhagic  and  others  are 
white.     Probably,  as  suggested  by  Weigert,  much  depends  upon  the  charac- 
ter of  the  affected  tissue.     Where  the  tissue  is  lax,  containing  wide  spaces, 
there  is  plenty  of  room  for  the  infiltration  of  blood.     Hence  in  the  lungs 
infarctions  are  always  hemorrhagic.     In  the  kidney,  on  the  other  hand,  the 
KTurrenee  of  coagulation  necrosis  renders  the  tissue  so  dense  that  the  blood 
cannot  penetrate  into  the  interior  of  the  infarction.     Hence  infarctions  of  the 
kidney  are  always  white  in  the  centre,  usually  with  a  hemorrhagic  margin. 
The  consistence  of  the  spleen  after  the  occurrence  of  coagulation  necrosis  is 
sQch  as  to  admit  of  the  infarction  being  either  white  or  hemorrhagic,  accord- 
in?  to  the  force  of  the  circulation. 

The  organs  in  which  embolic  infarctions  occur  are  the  kidney,  spleen,  lungs, 
!>rain,  heart,  retina,  intestine,  stomach,  and  testicle.  Emboli  in  branches  of 
the  ywirtal  vein  do  not  produce  infarctions,  as  the  hepatic  artery  can  sup- 
ply the  lobular  capillaries.  Infarctions  are  generally  wedge-shaped  (not  so 
in  the  brain),  corresponding  to  the  area  of  distribution  of  the  obstructed 
artery.  The  base  of  the  wedge  is  toward  or  usually  at  the  periphery  of  the 
•>nran.  A  hypersemic  zone  containing  many  emigrated  white  blood-corpus- 
(A^<  is  found  around  the  borders  of  the  infarction.  This  reactive  inflamma- 
tion results  in  the  formation  of  new  connective  tissue,  which  takes  the  place 
of  the  infarction,  many  of  the  constituents  of  the  latter  being  absorbed.  The 
termination  is  in  a  cicatrix  of  fibrous  tissue  which  contains  pigment  when  the 
infarction  was  hemorrhagic.    The  special  characters  of  embolic  infarctions  of 
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different  organs  will  be  considered  under  the  diseases  of  these  organs  in  Part 
II.  of  this  work. 

The  presence  of  disease  of  the  arteries  and  an  enfeebled  circulation  are 
important  factors  in  determining  the  effects  of  an  embolus.  Thus,  embolism 
of  the  femoral  artery  produces  no  permanent  injury  when  the  force  of  the 
circulation  is  normal,  but  it  may  be  followed  by  gangrene  of  the  lower 
extremities  if  the  heart's  action  be  feeble  and  the  anastomosing  arteries 
atheromatous. 

Embolism  of  the  main  trunk  of  the  pulmonary  artery,  of  certain  arteries 
of  the  medulla  oblongata,  or  of  one  of  the  coronary  arteries  of  the  heart 
causes  sudden  death.  In  certain  situations  and  under  certain  circumstances 
the  ischsemia  caused  by  an  embolus  is  of  short  duration.  Thus,  a  temporary 
loss  of  function  disappears  when  the  vessels  beyond  the  seat  of  obstruction 
are  filled  by  collateral  arterial  branches. 

In  addition  to  their  mechanical  effects,  infectious  emboli,  such  as  those  com- 
ing from  the  cardiac  valves  in  malignant  endocarditis  or  from  thrombi  in 
pyasmia,  produce  suppurative  inflammation  wherever  they  lodge.  Thus,  even 
capillary  emboli,  when  infectious,  produce  abscesses.  The  multiple  abscesses 
in  pyaemia  are  for  the  most  part  of  embolic  origin. 

Fatty  emboli  and  emboli  composed  of  air-bubbles  demand  a  few  words  of 
separate  consideration. 

The  source  of  fatty  emboli  is  usually  to  be  found  in  inflammation  or  trau- 
matism of  parts  rich  in  fat.  The  most  important  cause  is  fracture  of  the 
bones  accompanied  by  extensive  laceration  of  the  marrow.  The  oil-globules 
thus  set  free  enter  the  open  mouths  of  ruptured  veins,  and  are  transported  to 
the  pulmonary  capillaries,  which  are  often  thereby  extensively  occluded.  The 
fat  may  pass  through  the  pulmonary  capillaries  and  lodge  in  the  glomeruli  of 
the  kidneys,  in  the  capillaries  of  the  brain,  and  in  other  capillaries  of  the  body. 
It  has  been  proven  by  experiments  that  fatty  embolism,  even  when  very  exten- 
sive, is  generally  innocuous. 

The  sudden  entrance  of  a  large  quantity  of  air  into  the  blood-current,  such 
as  may  occur  by  incision  of  the  large  veins  near  the*  heart,  has  been  long 
known  as  a  cause  of  rapid  death.  The  fat^l  termination  is  due  to  the  accu- 
mulation of  the  air  in  the  right  cavities  of  the  heart,  the  contraction  of  which 
is  unable  to  force  the  elastic  air  forward.  The  air  remaining  in  the  right 
auricle  and  ventricle  is  an  obstacle  to  the  entrance  of  blood  from  the  venae 
cavae,  and  arrests  the  pulmonary  and  systemic  circulations. 


Dropsy. 

A  certain  amount  of  serous  fluid,  known  as  the  lymph,  constantly  transudes 
through  the  capillary  walls  into  the  tissues.  When  a  greater  quantity  of  this 
fluid  transudes  than  can  be  absorbed  by  the  lymphatics  and  blood-vessels,  the 
fluid  accumulates  in  the  interstitial  spaces  and  cavities  of  the  body.  This 
condition  is  called  dropsy.  The  term  (ed^ma  is  applied  to  the  accumulation 
of  serous  fluid  in  the  tissues,  particularly  in  the  meshes  of  connective  tissue. 
Subcutaneous  oedema  extending  over  the  greater  part  of  the  body  receives 
the  name  of  anasarca.  Dropsies  of  the  serous  cavities  are  designated  by  pre- 
fixing hydro  to  the  name  of  the  cavity  affected ;  thus,  hydrothorax,  hydro- 
pericardium,  hydro-peritoneum,  or  ascites,  and  hydrocephalus.  Hydrocele  is 
a  serous  accumulation  in  the  tunica  vaginalis  testis.  The  term  hydrops  also 
signifies  a  serous  effusion,  usually  into  a  cavity.  Accumulations  of  serous 
fluid  in  glands  and  canals,  the  outlets  of  which  are  obstructed — for  example, 
in  the  Fallopian  tube  (hydrops  tubas),  in  the  gall-bladder  (hydrops  cystidis 
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felleflp) — are  to  be  distinguished  from  real  dropsical  effusions,  although  the 
ap{>earanee  of  the  fluids  may  be  similar. 

A  distinction  may  be  made  between  transudations  and  exudations,  the  term 
transudation  being  confined  to  dropsical  efi'usions,  while  exudation  is  applied 
to  inflammatory  products.  The  two  terms  are,  however,  often  used  synony- 
mously. 

Dn»psies  may  be  divided  into  three  classes — inflammatory^  mechanical^  and 
cnckfcHc  or  kydrstmic. 

Inflammatory  dropsy  is  due  to  a  moderate  degree  of  inflammatory  altera- 
tion in  the  coats  of  the  blood-vessels.  The  so-called  collateral  oedema,  often 
found  in  the  neighborhood  of  inflammatory  infiltrations  and  of  tumors,  is  an 
iDfiammatory  oedema.  Of  the  same  nature  are  most  cases  of  oedema  glottidis, 
of  hydrocele,  and  of  internal  hydrocephalus. 

Mechanical  dropsy  is  the  result  of  some  obstruction  to  the  current  of  blood 
in  the  veins.  Mechanical  dropsies  may  be  general  or  local.  The  dropsy  is 
jcreneral  when,  in  consequence  of  disease  of  the  heart  or  of  the  lungs,  the 
reium  flow  of  blood  from  the  venae  civse  is  impeded.  The  most  frequent 
of  the  mechanical  causes  of  general  dropsy  is  valvular  disease  of  the  heart, 
(leneral  dropsy  is  characterized  by  anasarca  and  transudation  into  the  serous 
cavities.  Examples  of  local  dropsies  due  to  mechanical  causes  are  the  hydro- 
peritoneum  resulting  from  obstruction  of  the  vena  portae,  as  by  thrombosis  or 
by  cirrhosis  of  the  liver,  and  the  oedema  of  one  of  the  extremities  in  conse- 
quence of  thrombosis  or  compression  of  its  veins. 

It  might  be  supposed  that  obstacles  to  the  flow  of  lymph  in  the  lymphatic 
vesaels  would  cause  an  abnormal  accumulation  of  lymph  in  the  tissues  and 
ij^rous  sacs.  But  it  has  been  found  that  not  only  the  peripheral  lymphatics, 
bat  even  the  thoracic  duct,  may  be  completely  occluded  without  producing 
local  or  general  dropsy.  The  lymph  does  not  accumulate  under  these  cir- 
enmstances,  because  relief  is  afforded  by  collateral  lymphatic  channels,  and 
becanse  the  blood-vessels  act  as  absorbents  when  the  lymphatics  are  occluded. 

Hydraemic  or  cachectic  dropsy  is  the  result  of  an  impoverished  and  abnor- 
mally watery  state  of  the  blood.  This  state  of  the  blood,  which  is  called 
hydnemia,  appears,  however,  to  be  the  indirect  and  not  the  immediate  cause 
of  the  dropsy.  The  experiments  of  Cohnheim  and  Lichtheim  have  shown 
that  when  the  vascular  walls  are  healthy,  artificial  hydrsemia,  produced  by 
the  injection  of  large  quantities  of  dilute  solution  of  common  salt  into  the 
blood-vessels  of  animals,  causes  no  increased  transudation  in  the  situations 
in  which  dropsy  occurs  in  man.  It  is  believed  that  the  hydraemia  acts  in  the 
causation  of  dropsy  by  inducing  in  the  vascular  walls  some  change  which 
renders  them  more  permeable.  The  most  important  cause  of  hydraemic 
dropsy  is  Bright's  disease.  This  form  of  dropsy,  generally  in  a  lesser  degree, 
may  attend  many  other  cachectic  conditions,  such  as  tuberculosis,  cancer, 
malarial  cachexia,  and  chronic  dysentery.  Cachectic  dropsy  is  prone  to 
appear  in  dependent  parts  of  the  body,  and  where  the  connective  tissue  is 
particularly  lax  in  texture,  as  in  the  eyelids  and  about  the  genitals. 

Dropsical  effusions  are  generally  clear,  transparent,  colorless  or  slightly 
yellow,  and  alkaline  in  reaction.  They  may  be  stained  by  an  admixture  of 
blood  or  of  biliary  coloring  matter.  They  contain  the  same  salts  as  the 
plasima  of  the  blood,  and  in  about  the  same  proportions.  The  amount  of 
albumen  varies  between  0.4  and  5  per  cent.,  being  less  than  that  present  in 
the  blood-plasma.  Under  like  conditions  the  percentage  of  albumen  varies 
vith  the  situation  of  the  transudation  in  the  following  order:  tunica  vaginalis 
testis,  pleura,  pericardium,  peritoneum,  subcutaneous  tissue,  subarachnoid 
spaces,  the  percentage  being  highest  in  hydrocele  and  lowest  in  subarachnoid 
oedema.     Of  the  different  forms  of  dropsy,  the  amount  of  albumen  is  greatest 
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in  the  inflammatory  variety  and  lowest  in  cachectic  dropsy.  Dropsical  effu- 
sions differ  from  inflammatory  exudations  in  the  smaller  amount  of  albumen 
present,  in  the  paucity  of  cells,  and  in  the  absence  or  small  quantity  of  fibrin 
present.  Most  transudations  contain  fibrinogen ;  hence  dropsical  transuda- 
tions often  coagulate  spontaneously  when  withdrawn  from  the  body,  in  case 
fibrin  ferment  by  the. disintegration  of  cells  or  by  admixture  with  blood  is  set 
free.  Examined  microscopically,  serous  transudations  are  found  to  contain  a 
few  leucocytes,  and  also  red  blood-corpuscles,  the  latter  sometimes  in  abun- 
dance. In  rare  instances  transudations  in  the  pleural  and  in  the  peritoneal 
cavities  have  been  rendered  milky  in  appearance  by  an  admixture  of  chyle 
derived  from  the  chyle-vessels,  particularly  the  thoracic  duct,  in  consequence 
of  their  occlusion  or  rupture.  Such  a  transudation  is  called  hydrops  chy- 
losus. 


CHAPTER    II. 

INFLAMMATION. 

A  CCORDING  to  the  classical  definition  of  inflammation,  a  part  is  acutely 
J\.  inflamed  when  it  is  hot,  red,  swollen,  and  painful.  But  this  enumeration 
of  the  four  cardinal  symptoms  (calor,  rubor,  tumor,  dolor)  gives  no  infonna- 
tion  as  to  the  pathological  nature  of  the  process.  No  topic  in  medicine  has 
been  the  subject  of  so  much  research  and  speculation  as  the  nature  of  inflam- 
mation, but  even  at  the  present  time  it  is  impossible  to  give  a  complete  and 
correct  definition  of  inflammation  from  a  pathological  or  an  etiological  stand- 
point. From  the  earliest  times  two  opposing  theories  regarding  the  process 
of  inflammation  have  been  held.  According  to  the  one,  the  essential  phe- 
nomena in  inflammation  are  referable  to  the  blood  and  to  the  blood-vessels ; 
according  to  the  other,  the  essential  changes  are  in  the  solid  tissues  outside  of 
the  blood-vessels.  A  great  advocate  of  the  former  theory  was  John  Hunter. 
Recently  it  has  been  developed  especially  by  Cohnheim.  Virchow,  on  the 
other  hand,  rejecting  the  Hunterian  doctrine,  maintained  that  the  primary 
and  chief  effect  of  an  inflammatory  irritant  is  the  excitation  of  the  cells  of  a 
part  to  increased  functional  and  nutritive  activity,  and  that  hyperaemia  and 
fluid  exudation  from  the  blood  are  secondary  to  this  excitation.  When  Vir- 
chow made  his  researches  on  inflammation,  nothing  was  generally  known 
concerning  the  emigration  of  white  blood-corpuscles  or  their  wandering  powers ; 
and  he  naturally  concluded,  in  the  application  of  the  law  omnxs  ceUuJa  c  celhda, 
that  all  cell-elements  present  in  inflammatory  exudation  were  produced  by 
proliferation  from  the  pre-existing  fixed  cells,  most  frequently  from  the  con- 
nective-tissue cells.  The  discovery  by  Recklinghausen,  in  1863,  of  the  exist- 
ence of  wandering  cells,  resembling  pus-cells,  in  the  tissues,  rendered  doubt- 
ful the  interpretation  which  Virchow  has  given  to  many  of  his  observations. 
A  new  era  was  introduced  in  the  history  of  inflammation  by  Cohnheim's  dis- 
covery, in  1867,  of  the  emigration  of  white  blood-corpuscles  from  the  vessels, 
and  by  his  studies  of  the  inflammatory  process  on  living  frogs.  It  is  true 
that  as  long  ago  as  1846,  Waller,  an  English  observer,  saw  the  passage  of 
white  blood-corpuscles  through  the  unruptured  vessel-walls,  but  this  isolated 
observation  had  remained  fruitless,  and  had  fallen  into  oblivion  when  Cohn- 
heim repeated  the  discovery. 
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The  phenomena  of  inflammation  were  observed  first  by  Cohnheim  micro- 
gct)pically  upon  the  mesentery  and  tongue  of  the  curarized  frog.     The  first 
effect  of  the  application  of  an  inflammatory  irritant  (the  mere  exposure  of 
the  mesentery  to  the  air  sufllces)  is  a  dilatation  of  the  arteries,  then  of  the 
TeinSf  and,  last  of  all,  of  the  capillaries.     At  the  same  time  the  velocity  of 
the  blood-current  is  increased.    After  a  variable  time  the  blood  begins  to  flow 
less  rapidly,  although  the  calibre  of  the  vessels  remains  unchanged.    In  some 
of  the  capillaries  it  may  come  to  complete  stagnation,  or  stasis,  but  this  is  not 
esiiential  or  usual  except  when  the  action  of  the  irritant  is  intense.     As  the 
rapidity  of  the  blood-current  lessens,  the  white  blood-corpuscles  accumulate 
along  the  inner  surface  of  the  veins,  where  they  remain  nearly  stationary. 
The  remarkable  phenomenon  of  emigration  now  takes  place.     A  portion  of  a 
white  blood-corpuscle  soon  appears  upon  the  outer  surface  of  a  vein  or  a 
capillary,  as  a  bud-like  process  connected  by  a  delicate  thread  of  protoplasm 
with  the  remnant  of  the  corpuscle  inside.     As  the  outer  portion  of  the  cell 
increases  in  size  the  inner  diminishes,  until,  finally,  the  entire  corpuscle  lies 
free  outside  of  the  vessel.     The  corpuscle  passes  through  the  cement-sub- 
stance between  the  endothelial  cells  lining  the  vessel.     It  is  not  decided 
whether  the  corpuscles  make  their  way  through  the  vascular  walls  by  their 
active  amoeboid  movements,  as  the  name  emigration  would  imply,  or  whether 
they  are  pressed  through  by  a  process  of  filtration.      Outside  of  the  ves- 
sels they  assume  amoeboid  movements  and  change  their  shape  and  place. 
While  the  inner  surface  of  the  veins  becomes  plastered,  as  it  were,  with 
stationary  white  blood-corpuscles,  the  current  of  red  blood-corpuscles  con- 
tinues unabated  in  the  central  part.     White  blood-corpuscles  migrate  from 
the  veins  and  the  capillaries,  but  not  from  the  arteries.    Red  blood-corpuscles 
al«o  pass  through  the  capillary  walls  by  the  passive  process  of  diapedesis. 
Their  number  is  not  usually  great,  but  exceptionally  it  may  be  so  considerable 
as  to  give  a  hemorrhagic  character  to  the  exudation.     Coincidently  with  the 
processes  of  emigration  and  of  diapedesis  the  fluid  constituents  of  the  blood 
filter  through  the  walls  of  the  vessels.     This  fluid  exudation  resembles  in  its 
c«>mposition  the  plasma  of  the  blood,  but  it  contains  less  albumen.     It  con- 
tains the  fibrin-generators,  and  in  most  places  finds  the  conditions  necessary 
for  the  spontaneous  coagulation  of  fibrin.     A  fibrinous  effusion  is,  in  the 
vast  majority  of  cases,  an  inflammatory  exudation.     In  simple  inflammations 
of  mucous  membranes  and  in  suppurative  inflammations  (abscesses)  no  fibrin 
is  formed.     By  a  process  of  reasoning  which  cannot  be  entered  into  here 
Cohnheim  concludes  that  these  various  phenomena  of  inflammation  can  be 
explained  only  upon  the  assumption  that  the  effect  of  the  inflammatory  irri- 
tant is  to  produce  a  molecular  alteration  in  the  walls  of  the  vessels,  which 
increases  their  permeability  to  the  fluid  and   corpuscular  elements  of  the 
blocKl  and  increases  the  friction  between  the  blood  and  the  vessel-wall. 

While  the  accuracy  of  Cohnheim's  observations  of  the  process  of  inflamma- 
tion in  frogs  has  been  established,  and  their  applicability  to  the  same  process 
in  man  has  been  recognized,  there  has  been  much  controversy  as  to  the  part 
taken  by  the  fixed  cells  outside  of  the  vessels  in  the  inflammatory  process. 
Do  they  produce  pus-cells,  as  Virchow  taught?  It  is  maintained  by  Cohn- 
heim that  the  sole  origin  of  pus-cells  is  to  be  found  in  emigration  of  the 
white  blood-corpuscles,  and  that  the  fixed  cells  in  inflammation  either  remain 
unchanged  or  degenerate,  or  proliferate  and  produce  other  cells  of  their  kind 
( regenerative  process),  but  never  give  rise  to  pus-cells.  On  the  other  hand, 
Strieker  and  his  school  hold  to  the  original  doctrine  of  Virchow,  that  all  varie- 
ties of  fixed  cells— connective-tissue  cells,  epithelial  cells,  nerve-cells,  muscle- 
cells — proliferate  in  inflammation  and  produce  pus-cells.  The  difliculty  in 
determining  these  points  at  issue  lies  chiefly  in  the  fact  that  it  has  not  yet 
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been  found  possible  to  observe  satisfactorily  the  process  of  change  in  the 
living  fixed  cells  during  inflammation  ;  so  that  we  are  compelled  to  infer  the 
nature  of  the  process  from  a  study  of  the  phases,  the  interpretation  of  which 
is  often  various  and  open  to  fallacies.  Especially  is  this  true  of  the  attempt 
to  interpret  the  significance  of  phases  apparently  transitional  between  one 
form  of  cell  and  another,  and  to  judge  of  the  origin  of  a  cell  from  its  form. 
Hence  the  evidence  that  fixed  cells  produce  pus-cells  is  of  a  difl^erent  nature 
and  less  convincing  than  the  proof  that  pus-cells  come  from  emigrated  white 
blood-corpuscles.  It  is  impossible  to  describe  here  the  many  experiments 
and  observations  made  with  reference  to  the  settlement  of  this  question.  It 
must  suffice  to  state  that  the  weight  of  evidence  is  decidedly  in  favor  of  the 
view  that  fixed  cells  do  not  remain  passive  in  inflamed  parts,  but  that  they 
become  ama3boid,  proliferate,  and  produce  young  cells.  Unless  we  arbitrarily 
lestrict  our  definition  of  pus,  these  young  cells  are  to  be  regarded  as  pus-cells, 
which  may  therefore  be  derived  from  either  emigrated  white  blood-corpuscles 
or  from  fixed  cells.  The  dominating  elements  in  acute  inflammation,  how- 
ever, are  the  emigration  of  white  blood-corpuscles  and  the  exudation  of  the 
fluid  constituents  of  the  blood  in  consequence  of  as  yet  undefined  changes  in 
the  vascular  walls. 

As  is  evident  from  the  foregoing  description,  the  products  of  inflammation 
are  fibrin,  serum,  pus-cells,  and  red  blood-corpuscles.  In  inflammation  of 
mucous  membranes  an  increased  secretion  of  mucus  may  take  place.  Exu- 
dations are  classified  as  fibrinou^y  aerouSy  purulent,  hemorrhagic^  and  mucous^ 
according  to  the  relative  proportion  of  the  inflammatory  products  which  they 
contain.  Fibrinous  exudation  is  best  illustrated  by  the  acute  inflammations 
of  serous  membranes,  where  the  fibrin  is  deposited  as  a  layer  upon  the  serous 
surfaces.  These  fibrinous  layers  can  be  readily  stripped  off,  and  are  some- 
times called  false  membranes  or  coat/uiable  lymph.  More  or  less  white  and 
red  corpuscles  are  present  in  the  meshes  of  the  fibrin,  and  in  the  interior  of 
the  serous  sac  is  a  variable  amount  of  fluid  containing  also  fibrin  and  exuded 
cell-elements.  Fibrinous  exudation  may  be  present  also  in  inflammation  of 
the  solid  tissues,  in  the  air-cells  of  the  lung,  and  upon  mucous  membranes. 
Fibrinous  exudation  upon  mucous  surfaces  is  called  croupous  or  diphtheritic 
in  accordance  with  a  distinction  to  be  explained  hereafter.  Serous  exudations 
bear  considerable  resemblance  to  transudations,  but  they  are  generally  richer 
in  albumen  and  in  cells.  The  main  distinction,  however,  is  that  they  appear 
with  the  signs  of  inflammation.     The  exudation  in  so-called  collateral  oedema 

Srhich  is  really  inflammatory)  is  generally  serous ;  likewise  the  exudation  in 
e  early  stage  of  many  inflammations  of  mucous  membranes.  Inflamma- 
tory affections  of  the  skin  are  accompanied  often  by  the  formation  of  vesicles 
containing  serous  exudation.  Although  pus-cells  are  present  in  all  inflam- 
matory exudations,  it  is  only  when  they  are  sufficiently  abundant  to  render 
it  opaque  that  the  exudation  is  said  to  be  purulent.  Pus  consists  of  a  fluid 
part  (liquor  puris)  and  of  cells.  Pus-cells  are  round,  membraneless,  and  con- 
tain usually  two  or  three  nuclei  enclosed  in  a  cell-body  of  protoplasm,  in  which, 
as  a  rule,  molecules  of  fat  are  present.  Pus-cells  belong  to  the  widely-dis- 
tributed group  of  cells  known  variously  as  leucocytes,  lymphoid  cells,  wander- 
ing cells,  embryonic  cells,  and  small,  round,  indifferent  cells.  Their  origin  from 
emigrated  white  blood-corpuscles  has  been  described.  It  is  believed  that  pus- 
cells  increase  in  number  by  division.  Inflammations  producing  pus  are  sup- 
purative. The  pus  may  be  exuded  upon  free  surfaces ;  it  may  infiltrate  the 
tissues  (purulent  infiltration),  or  it  may  be  contained  in  cavities  produced  by 
the  breaking  down  of  tissue.  Such  cavities  containing  pus  are  called  abscesses. 
It  is  probable  that  suppurative  inflammations  are  due  to  the  action  of  bacteria. 
When  the  exuded  red  blood-corpuscles  are  sufficiently  abundant  to  give  a  red 
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color  to  the  exudation,  the  inflammation  is  said  to  be  hemorrJuu/ic.  According 
to  Cohnheim,  hemorrhagic  exudations  are  referable  to  an  intense  action  of  the 
inflammatory  irritant  upon  the  vascular  walls.  Tuberculous,  cancerous,  vari- 
olous, and  scorbutic  inflammations  of  serous  membranes  are  liable  to  be  hem- 
orrhagic. The  source  of  the  hemorrhage  may  be  from  rupture  of  the  vessels 
or  from  diapedesis. 

As  has  already  been  mentioned,  the  terms  croupwis  and  fliphtheritic  .are 
applied  to  fibrinous  exudations  upon  mucous  membranes.  Unlike  the  inflam- 
mations of  serous  membranes,  the  ordinary  inflammations  of  mucous  mem- 
branes are  not  accompanied  by  a  fibrinous  exudation.  The  term  catarrhal 
is  sometimes  applied  to  these  simple  inflammations  of  mucous  membranes 
characterized  by  an  exudation  of  serum,  mucus,  and  some  pus-cells. 
According  to  the  careful  investigations  of  Weigert,  fibrin  is  present  in  the 
inflammations  of  mucous  membranes  only  when  the  epithelial  covering  is 
partly  or  wholly  destroyed.  The  epithelium  may  be  destroyed  from  various 
causes,  among  the  most  important  of  which  is  coagulation  necrosis.  The 
necrosis  may  extend  deeper  than  the  epithelium  into  the  subjacent  tissues. 
When  only  the  epithelium  is  destroyed,  the  fibrinous  exudation  lies  upon  the 
membrana  propria  of  the  mucous  membrane,  from  which  it  can  be  readily 
stripped  oflf  without  loss  of  substance.  This  form  of  exudation  is  called 
croupfjvs.  When  the  primary  necrosis  involves  the  tissue-cells  as  well  as 
the  epithelium,  the  fibrinous  exudation  extends  from  the  surface  into  the 
tissue  of  the  mucous  membrane  and  cannot  be  removed  without  loss  of 
substance.  This  second  form  of  exudation  is  denominated  dipluheritic.  It 
is  to  be  observed  that  croupous  and  diphtheritic  exudations  require  destruc- 
tion of  the  epithelium  only  in  one  place,  and  that  they  may  extend  thence 
over  the  surface  of  the  surrounding  intact  epithelium.  The  fibrin  in  croupous 
and  diphtheritic  inflammations  is  derived  partly  from  the  blood,  partly  from 
metamorphosis  of  the  epithelial  and  other  cells,  and  perhaps  partly  from 
fibrinoid  degeneration  of  the  intercellular  substance  (Neumann).  (Further 
details  concerning  these  varieties  of  inflammation  will  be  found  in  Part  II. 
of  this  work,  in  connection  with  croup  and  diphtheria.)  It  is  to  be  noted  that 
the  terms  croupous  inflammation  and  diphtheritic  inflammation  are  used  in  a 
purely  anatomical  sense,  without  reference  to  the  diseases  called  croup  and 
diphtheria. 

The  term  parenchi/matous  wflammation  was  introduced  by  Virchow  to 
indicate  the  origin  of  the  inflammatory  process  in  the  parenchymatous  cells 
of  an  organ.  These — for  example,  the  hepatic  cells — under  the  influence  of 
an  irritant  swell  up,  become  more  granular  than  normal,  proliferate  or  more 
frequently  undergo  fatty  degeneration,  and  perhaps  return  to  their  healthy 
condition.  The  propriety  of  regarding  these  changes  as  inflammatory  is  at 
least  doubtful.  Most  of  them  are  also  embraced  under  the  names  albuminous 
or  parenchymatous  degeneration.  Many  writers,  however,  still  make  use  of 
the  expression  parenchymatous  inflammation,  especially  with  reference  to  the 
kidney,  liver,  and  spinal  cord. 

The  terminations  of  inflammation  may  be  various.  A  complete  restoration 
of  an  inflamed  part  to  its  normal  condition  is  called  resolution.  This,  as  a 
rule,  occurs  only  in  the  milder  grades  of  inflammation.  The  fluid  part  of  the 
exudation  can  be  readily  absorbed ;  emigrated  white  blood-corpuscles  may 
re-enter  the  blood-vessels  or  may  wander  into  the  lymphatics,  or  they,  as  well 
as  red  blood-corpuscles  and  fibrin,  may  undergo  fatty  degeneration  and  then 
be  absorbed.  The  formation  of  new  connective  tissue,  or  the  f/rgantzation  of 
the  exudation,  as  it  is  called,  is  a  frequent  termination  of  some  forms  of  inflam- 
mation, particularly  of  the  fibrinous  exudation  on  serous  membranes.  Such 
organizing  exudations  are  sometimes  called  pkutic  or  adhesive.     Fibrinous 


38  ACTIVE  ALTERATIONS  OF  THE  TISSUES. 

exudations  in  the  bronchi  are  sometimes  called  plastic  (plastic  bronchitis), 
although  no  connective  tissue  is  formed.  It  is  certain  that  the  fibrin  is 
absorbed,  taking  no  active  part  in  the  development  of  new  tissue.  The  new 
connective-tissue  cells  may  spring  from  emigrated  white  blood-corpuscles  or 
from  the  pre-existing  connective-tissue  cells  (including  endothelial  cells).  The 
new  tissue  is  at  first  very  rich  in  capillaries,  derived  from  the  old  capillaries, 
and  in  cells.  Subsequently  it  becomes  more  fibrous,  less  vascular,  and  it  con- 
tracts. Considerable  accumulations  of  pus  cannot  be  absorbed,  but  when  not 
evacuated  they  either  remain  without  changing  their  consistence  or  become 
inspissated.  Such  dried  masses  of  pus  may  undergo  cheesy  and  calcareous 
transformations,  and,  becoming  encapsulated,  remain  innocuous. 

Chronic  inflammations  may  be  secondary  to  the  acute  or  subacute  from  their 
origin.  In  the  latter  case  they  may  be  unattended  by  any  free  exudation. 
Chronic  inflammation  most  frequently  results  in  the  formation  of  new  con- 
nective tissue. 


CHAPTER    III. 
ACTIVE  ALTERATIONS  OF  THE  TISSUES. 

Pathological  New  Formations — Regeneration — Hypertrophy — Tumors —  Carciuoma. 

Pathological  New  Formations. 

THE  active  alterations  of  the  tissues  embrace  the  pathological  new  forma- 
tions. These  will  be  grouped  under  the  headings  regeneration^  hyper- 
trophy^  and  tumors. 

The  pathological  new  formations  are  the  result  of  increased  activity  of  cells 
which  are  incited  to  abnormal  growth  and  proliferation.  The  usual  process 
of  cell-proliferation  is  that  known  as  indirect  cell-division.  This  is  character- 
ized by  so-called  nuclear  figures,  which  follow  each  other  in  definite  order 
(karyomitosis).  These  figures  are  produced  by  peculiar  arrangements  of  little 
threads  of  nuclear  substance  which  can  be  colored  by  various  staining  dyes 
while  the  substance  between  the  threads  remains  unstained.  Thus  are  formed 
the  so-called  coil,  wreath,  star,  sequatorial  plate,  and  spindle  figures.  Out  of 
the  mother  nucleus  are  produced  two  daughter  nuclei.  This  is  accompanied 
by  division  of  the  cell-body,  each  segment  surrounding  one  of  the  nuclei.  (For 
the  details  of  this  process  of  cell -division,  as  well  as  of  other  possible  modes 
of  cell-production,  works  on  normal  histology  may  be  consulted.) 

The  doctrine  of  the  so-called  specialization  of  cells  bears  upon  pathological 
new  growths.  Embryological  researches  have  shown  that,  after  the  formation 
of  the  three  blastodermic  layers,  the  cells  in  each  produce  only  certain  kinds 
of  cells  and  tissues — that,  for  instance,  connective  tissue  and  muscle  can 
spring  only  from  the  middle  blastodermic  layer,  and  epithelium  only  from  the 
external  and  internal  blastodermic  layers  (part  of  the  genito-urinary  epithelium 
possibly  excepted).  There  is  much  which  supports  the  view  that  under 
pathological  conditions  definite  cells  can  be  reproduced  only  by  their  kind — 
that,  for  example,  new  epithelial  cells  are  always  the  offspring  of  pre-existing 
epithelium,  and  cannot  be  developed  out  of  connective-tissue  cells  or  white 
blood-corpuscles.     This  view  is  best  established  for  epithelial  and  nervous  tis- 
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sue.     Connective-tissue  cells,  however,  can  be  produced  apparently  by  emi- 
grated white  blood-corpuscles  as  well  as  by  pre-existing  connective-tissue  cells. 

BegeneratioiL 

The  subject  of  the  regeneration  of  tissues  after  their  destruction  by  wounds 
and  pathological  processes  is  treated  of  in  extenso  in  works  on  surgical  pathol- 
ogy and  will  be  considered  here  only  in  outline.  Some  structures  are  repro- 
duced with  great  ease,  as,  for  example,  connective  tissue  and  epithelium ; 
others  with  more  difficulty,  as  muscular  tissue  and  peripheral  nerve-fibres;* 
and,  finally,  others  not  at  all,  such  as  the  central  nervous  system  and  the 
parenchyma  of  most  organs. 

FibriUiited  connective  tissue  is  present  in  nearly  all  pathological  formations. 
It  may  be  produced  slowly  out  of  the  pre-existing  connective  tissue  or  it  may 
be  formed  out  of  germinal  or  granulat ion-tissue ^  as  it  is  called.  This  granula- 
tion-tissue is  composed  chiefly  of  cells  with  scanty  and  ill-defined  intercellular 
substance  and  with  blood-vessels  without  compact  walls.  The  cells  are  of 
various  shapes — round,  epithelioid,  fusiform,  and  branched.  The  granulation- 
cells  may  be  derived  from  emigrated  white  blood-corpuscles  or  from  prolif- 
erated connective- tissue  cells.  The  round  cells  become  epithelioid  and  spindle- 
shaped,  and  finally  assume  the  various  forms  characteristic  of  connective-tissue 
cells  ;  the  intercellular  substance  increases  in  amount,  probably  at  the  expense 
of  the  cells,  and  becomes  distinctly  fibrillated.  and  the  cells  which  constitute 
the  embryonic  walls  of  the  capillaries  change  into  flat  endothelial  cells.  The 
fully-formed  fibrous  tissue  is  not  so  rich  as  the  granulation-tissue  in  cells  and 
blood-vessels,  some  of  which,  therefore,  are  destroyed  in  the  process  of  devel- 
opment. 

Xew-formed  hlood-venseh  are  produced  by  solid  protoplasmatic  offshoots  from 
the  walls  of  pre-existing  capillaries.  These  offshoots  unite  with  other  similar 
offshoots  and  with  the  walls  of  existing  capillaries.  These  prolongations,  at 
first  solid,  subsequently  become  hollowed  out  in  their  centre,  the  cavity  thus 
formed  communicating  with  the  lumen  of  the  capillary  vessels  and  receiving 
blood  from  them.  At  the  same  time  nuclei  develop,  and  the  protoplasm 
divides  around  the  nuclei  into  cells  which  now  represent  the  endothelium  of 
the  newly-formed  capillaries.  By  additions  to  their  coats  of  connective  tissue 
and  of  smooth  muscular  fibres,  and  by  widening  of  their  lumina,  these  capilla- 
ries may  change  into  arteries  and  veins. 

Among  the  circumstances  under  which  connective  tissue  and  blood-vessels 
are  formed  in  the  manner  described  may  be  mentioned  the  repair  of  wounds, 
the  healing  of  ulcers,  and  the  development  of  adhesions  after  inflammation 
of  serous  membranes.  The  regenerative  changes  frequently  proceed  side  by 
side  with  inflammatory  alterations,  from  which  they  cannot  usually  be  clearly 
separated. 

Epithelium  is  endowed  with  an  especially  active  power  of  regeneration.  It 
has  been  experimentally  demonstrated^  that  incised  wounds  of  the  cornea 
may  be  completely  filled  by  newly-developed  epithelial  cells  within  twenty- 
four  hours.  Nearly  all  recent  observations  go  to  prove  that  the  new  epithe- 
lium is  always  the  offspring  of  the  pre-existini^  epithelial  cells. 

Regeneration  of  strinteH  muscular  fibres  occurs  after  their  degeneration  in 
fevers,  particularly  typhoid  fever,  and  in  some  other  diseases,  and  sometimes 
after  their  destruction  by  wounds,  especially  subcutaneous  wounds.  Defects 
in  muscular  tissue,  produced  by  wounds,  however,  are  more  frequently  filled 
by  cicatricial  connective  tissue.  It  is  probable  that  the  new  muscular  tissue 
i/ produced  only  from  the  old  muscular  tissue  by  proliferation  of  the  muscle- 
1  Von  Wyss,  Virehaufs  Archiv,  Bd.  69,  1877. 
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corpuscles.  Smooth  muscular  tissue  can  be  produced  apparently  either  from 
pre-existing  smooth  muscle-tibre  cells  or  from  connective- tissue  cells. 

The  investigations  concerning  the  regeneration  o^ peripheral  nerve-fibres  have 
been  many,  but  have  not  led  to  entire  unanimity  of  opinion.  Section  of  periph- 
eral nerve-fibres  is  followed  by  their  rapid  degeneration,  extending  from  the 
point  of  section  to  their  peripheral  terminations.  The  degenerated  peripheral 
nerve-fibres  are  replaced  by  new  axis-cylinders,  which  grow  probably  from  the 
intact  axis-cylinders  in  the  central  portion  of  the  nerve.  These  axis-cylinders 
8ubse((uently  become  invested  with  myeline  and  tubular  sheaths.  Notwith- 
standing some  apparently  confirmatory  observations,  there  is  no  conclusive 
evidence  that  nerve-elements  are  regenerated  in  the  central  nervous  system 
of  the  adult.  This  is  certainly  true  as  regards  the  reproduction  of  gan- 
glion-cells. 

The  consideration  of  the  reproduction  of  bone  and  of  cartilage,  belonging 
almost  exclusively  to  surgery,  cannot  be  entered  into  here. 


Hypertrophy. 

The  term  hypertrophy  is  applied  to  enlargement  of  a  part  from  an  increase 
of  its  normal  constituents,  the  structure  and  arrangement  remaining  essentially 
unaltered.  Parts  which  become  enlarged  in  consequence  of  a  deposit  of 
materials  foreign  to  their  normal  composition,  or  from  a  disproportionate 
excess  of  certain  of  their  normal  constituents,  are  not,  properly  speaking, 
hypertrophied.  Two  forms  of  hypertrophy  have  been  distinguished — namely, 
simple^  or  true  hypfrtrophi/^  and  numerical  hypertrophy^  or  hyptrpluttia.  In 
simple  hypertrophy  there  is  an  increase  in  the  size  of  the  anatomical  elements, 
but  not  in  their  number;  in  hyperplasia  the  number  of  these  elements  is 
augmented.  It  is  not  usually  practicable  to  carry  out  this  distinction,  as  the 
two  forms  of  hypertrophy  are  frequently  combined.  Hypertrophy  may  pro- 
ceed from  a  diminution  of  the  disintegration  or  wast«  naturally  incident  to 
the  life  and  activity  of  cells,  while  the  process  of  assimilation  continues  in 
normal  force ;  but  it  more  frequently  results  from  an  excess  of  appropria- 
tion, by  the  part,  of  nutritive  supplies.  This  excess  of  nutriment  is  gener- 
ally consequent  upon  exaggerated  and  prolonged  increase  of  the  function  of 
the  part.  The  most  frequent  examples  of  hypertrophy  are  the  physiological 
hypertrophy  of  the  voluntary  muscles  following  persistent  exercise,  and  the 
pathological  hypertrophy  of  the  heart  when  it  is  called  upon  to  overcome 
abnormal  obstacles  to  the  circulation,  such  as  are  presented  by  valvular  lesions. 
Hypertrophy  of  the  muscular  tunic  of  the  bladder  in  cases  of  long-continued 
urethral  obstruction  also  illustrates  the  production  of  this  lesion  by  prolonged 
increase  of  function. 

Hypertrophy  of  one  of  the  kidneys  usually  ensues  when  the  function  of 
the  other  is  either  lost  or  greatly  impaired.  This  is  found  to  be  the  result  of 
the  removal  of  one  of  the  kidneys  in  an  inferior  animal :  under  these  circum- 
stances the  task  of  excreting  the  urine  falls  upon  a  single  organ,  its  func- 
tional activity  is  doubled,  and,  as  a  result,  the  organ  becomes  enlarged. 

The  examples  of  hypertrophy  which  have  been  cited  are  conservative 
lesions  and  conduce  to  the  welfare  of  the  body.  Microscopical  examination 
in  muscular  and  in  glandular  hypertrophies  reveals  an  increase  in  the  number, 
and  usually  in  the  size,  of  the  muscular  fibres  and  of  the  epithelial  cells. 
The  increase  in  amount  of  the  connective  tissue  of  a  part  which  is  for  a  long 
time  hypersemic,  especially  when  the  hypcraemia  is  due  to  inflammation,  may 
be  referred  partially  to  the  augmented  supply  of  nutriment,  and  thus  is  to  be 
considered  as  hypertrophic. 
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Tumors. 


Tumors  constitute  pre-eminently  the  pathological  new  growths.  The  hound- 
arit*:?  uf  the  conception  attached  to  the  term  tumor  cannot  be  easily  defined. 
Tumor  literally  means  swelling,  but  not  every  morbid  swelling  is  a  tumor  in 
the  technical  sense.  Particularly  to  be  separated  from  real  tumors  are  swell- 
ings due  to  inflammatory  processes,  to  oedematous  infiltration,  and  also,  though 
leiti  easily  distinguished,  those  consequent  upon  hypertrophy.  Tumors  are 
composed  of  anatomical  elements  similar  to  those  present  normally  in  the 
b«^y.  The  iemis  hotnolof/ous  and  heterologovs  no  longer  indicate  the  presence 
or  absence  of  elements  wholly  foreign  to  the  normal  organism ;  but  morbid 
growths  are  now  called  homologous  when  their  structure  is  similar  to  that  of 
the  parts  in  which  they  are  developed — for  example,  a  fatty  tumor  in  adipose 
tis:4ue  ;  while  the  term  heterologous  is  applied  to  growths  differing  m  structure 
from  the  parts  in  which  they  are  seated — for  instance,  epithelial  tumors  in 
connective  tissue. 

Tumors  are  classified  and  named  according  to  the  physiological  type  of 
tissue  of  which  they  are  composed.  This  basis  of  classification,  proposed  by 
Johannes  Muller,  has  been  firmly  established  by  the  exhaustive  researches  of 
Virchow.  We  thus  distinguish  tumors  formed  after  the  type  of  connective 
tis^sue  in  its  manifold  forms,  of  epithelium,  of  muscular  tissue,  of  nervous 
ti5.sue,  and  of  blood-vessels.  Mixed  tumors  are  those  in  which  two  or  more 
forms  of  tumor  are  combined. 

Cy»U  occupy  a  special  place  among  the  tumors.  Many  are  to  be  classed 
rather  among  the  passive  than  the  active  alterations  of  the  tissues.  Three 
forms  of  cysts  may  be  distinguished :  Jirst,  those  due  to  dilatation  of  pre- 
existing cavities  by  liquid  accumulations  (such  are  the  retention -cysts) ; 
s€Cfm<i,  those  resulting  from  the  formation  of  a  pathological  cavity  by  the 
softening  and  breaking  down  of  tissue ;  and  thtrdj  those  actually  of  new 
formation,  as  the  dermoid  cysts. 

An  important  clinical  division  of  tumors  is  into  henign  and  malignant. 
The  signs  of  malignancy  are  the  invasion  of  the  surrounding  tissues,  the 
property  of  local  recurrence,  the  formation  of  metastases,  and  the  develop- 
ment of  cachexia.  Benign  tumors  displace,  compress,  and  perhaps  lead  to 
atrophy  of,  the  tissues  in  their  neighborhood,  whereas  those  tumors  which  grow 
into  and  invade  the  surrounding  tissues  are  generally  malignant.  Tumors 
which  return  in  loco  afler  their  removal  are  frequently,  although  not  neces- 
sarily, malignant.  Another  evidence  of  malignancy  is  the  development  in 
various  parts  of  the  body  of  secondary  or  metastatic  tumors  of  the  same 
structure  as  the  primary  growth.  The  metastases  are  due  to  the  transporta- 
tion by  the  blood-  or  lymph-current  of  cells  from  a  primary  or  secondary 
tumor.  The  cachexia  is  the  sequel  of  the  tumor,  and  not  a  primary  dys- 
crasia.  With  one  exception,  it  has  not  been  found  possible  to  determine 
anatomical  criteria  of  malignancy  in  a  tumor.  The  exception  is  carcinoma, 
which  is  always  malignant.  From  this  statement  it  is  not  to  be  inferred  that 
recovery  may  not  take  place  after  complete  removal  of  the  tumor.  Some 
forms  of  sarcoma  may  prove  equally  malignant,  but  malignancy  is  not  a 
necessary  attribute  of  sarcoma  as  it  is  of  carcinoma.  Of  other  tumors,  a 
considerable  number  prove,  under  exceptional  circumstances,  malignant. 

We  possess  very  little  positive  information  as  to  the  causation  of  tumors. 
The  question  has  been  much  discussed  as  to  the  local  or  the  dyscrasic  origin 
of  tumors,  particularly  of  malignant  tumors,  but  it  now  seems  to  be  settled 
in  favor  of  their  local  origin.  Transmission  by  inheritance  has  been  shown 
to  be  a  predisposing  influence  in  the  development  of  some  tumors,  particularly 
carcinoma.     Local  irritation,  such  as  results  from  injuries,  has  been  often 
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adduced  as  a  cause  of  the  growth  of  tumors ;  but  this  influence  of  patho- 
logical and  of  physiological  irritation  has  been  doubtless  exaggerated,  and  at 
the  most  can  be  regarded  only  as  an  exciting  cause.  Cohnheim  has  advanced 
the  hypothesis  that  all  true  tumors  (he  separates  from  these  a  group  denomi- 
nated infectious  tumors,  to  be  mentioned  presently)  are  the  result  of  some 
abnormality  in  embryonic  development.  According  to  this  theory  of  the 
embryonic  origin  of  tumors,  the  germs  of  the  tumor,  perhaps  consisting  of 
misplaced  embryonic  cells,  are  brought  by  the  individual  into  the  world. 
They  may  remain  dormant  for  a  variable  length  of  time,  and  then,  under  the 
influence  of  some  exciting  cause,  possibly  an  injury,  may  begin  to  grow.  The 
'  limits  of  this  work  will  not  permit  a  consideration  of  the  ingenious  arguments 
by  which  this  hypothesis  is  supported. 

There  is  a  class  of  tumors  for  which  the  name  infevtwus  has  been  proposed, 
which  are  closely  allied  to  inflammatory  new  formations,  and,  in  fact,  are 
classified  among  them  by  some  writers.  They  are  formed  after  the  type  of 
lymphatic  or  of  granulation  tissue.  It  is  important  to  distinguish  the  infec- 
tious tumors  from  other  tumors.  They  will  receive  separate  consideration  in 
the  following  chapter.  Of  the  other  tumors  space  will  permit  hardly  more 
than  a  mere  enumeration.  Carcinoma,  however,  will  be  considered  somewhat 
more  in  detail,  on  account  of  its  frequency  and  importance. 

Tumors  in  stnictiire  analogous  to  some  of  the  differeixt  forms  of  connective 
tissue : 

1.  After  the  type  of  embryonic  connective  tissue — snrcomn.  Of  all  varieties 
of  tumor,  sarcoma  and  carcinoma  are  undoubtedly  the  most  important.  Sar- 
comata are  composed  mostly  of  cells,  and  are  classified  according  to  the  form 
of  cell  which  predominates.  An  important  general  division  is  into  small-celled 
and  large-celled  sarcomata,  of  which  the  former  are  usually  the  more  malig- 
nant. The  three  leading  varieties  of  sarcoma  are — -first^  round-celled  ;  second^ 
spindle-celled ;  and  third^  giant-celled  or  myeloid  sarcoma.  The  cells  are 
separated  from  each  other  by  a  small  amount  of  intercellular  substance  or 
stroma,  which  may  be  formless  or  fibrillated.  In  most  of  the  so-called  alveo- 
lar sarcomata  the  cells  in  the  apparent  alveoli  are  not  in  immediate  contact,  as 
in  carcinoma,  but  are  separated  by  a  scanty  amount  of  intercellular  substance. 
Where  this  is  not  the  case  the  propriety  of  calling  the  tumor  sarcoma,  and 
not  carcinoma,  is  questionable.  Sarcoma  is  very  often  combined  with  other 
forms  of  tumor,  as  in  osteo-sarcoma,  myxo-sarcoma,  glio-sarcoma,  etc. 
Melano-sarcoma  is  characterized  by  the  presence  of  black  pigment-granules 
in  the  cells.  Its  most  frequent  point  of  departure  is  the  choroid  coat  of  the 
eye  and  the  integument.  As  sarcoma  springs  from  the  universally  dis- 
tributed connective  tissue,  there  is  hardly  any  part  of  the  body  from  which 
it  may  not  take  its  origin.  The  giant-celled  and  the  ossifying  sarcomata 
generally  spring  from  bone  or  periosteum.  It  has  already  been  mentioned 
that  sarcoma  embraces  both  benign  and  malignant  growths.  The  smaller  the 
size  and  the  larger  the  number  of  the  cells  of  the  tumor,  the  more  malignant 
and  rapidly  growing  is  it  as  a  rule.  Hence  the  round-celled  sarcomata  and 
the  meiano-sarcomata  are  the  varieties  most  to  be  feared. 

2.  After  the  type  of  mucoid  tissue — myxtyina,  Myxomata  present  more  or 
less  of  a  translucent,  gelatinous  appearance.  They  spring  from  connective 
tissue.  They  have  been  observed  as  multiple  tumors  growing  from  the  inter- 
stitial tissue  of  the  nerves  (constituting  a  variety  of  false  neuromata),  but 
they  are  generally  local.  They  are  benign  as  a  rule.  Metastases  have  been 
observed. 

3.  After  the  type  of  lymphatic  tissue — lymphoma^  It/mph-ndenoma^  lympho- 
mrcotna.     Most  of  the  new  growths  which  have  been  embraced  under  these 
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names  are  either  hjperplasise,  as  is  the  ease  with  the  so-called  lymphoinata 
of  leucocythacmia  and  pseudo-leucocjthaemia,  or  else  they  belong  to  the  group 
of  infectious  tumors.  Genuine  tumors,  composed  of  lymphatic  tissue,  do, 
however,  occur. 

4.  After  the  type  of  neuroglia — glioma.  The  gliomata  are  confined  to  the 
brain,  spinal  cord,  and  retina.  The  most  typical  gliomata  are  composed  of 
peculiar  branched  cells,  called  spider-cells  and  brush-cells,  similar  to  those 
present  in  the  normal  neuroglia  or  connective  tissue  of  the  central  nervous 
jiysteni.  They  are  often  combined  with  sarcomatous  tissue  (glio-sarcomata). 
They  frequently  appear  in  the  brain,  more  as  infiltrations  than  as  tumors. 
They  do  not  occasion  metastases,  but  are  often  the  cause  of  death  from  their 
localization  in  important  parts. 

5.  After  the  type  of  fibrillated  connective  tissue — -fibroma, 
G.  After  the  type  of  adipose  tissue — lipoma. 

7.  After  the  type  of  cartilage — enchoiulroma. 

8.  After  the  type  of  bone — osteoma. 

9.  Aft«r  the  type  of  blood-vessels— an^/oma. 

The  last  five  varieties  of  tumor  have  clinically,  as  a  rule,  a  purely  local 
importance.  £nchondroma  may  exceptionally  become  generalized,  and  the 
sime  is  true,  in  a  less  degree,  of  the  other  forms,  except  angioma,  which 
never  gives  rise  to  metastases. 

Certain  tumors  of  peculiar  and  variable  character  occurring  on  the  dura 
mater,  pia  mater,  and  serous  surfaces,  more  rarely  elsewhere,  originate  from 
endothelial  cells.     They  are  therefore  called  emiotlieliomata. 

Tumors  composed  of  muscular  tissue — myomata  : 

1.  After  the  type  of  striated  muscle — rhahdomyoma  or  myoma  str-iocellu- 
htre.  Tumors  composed  of  striated  muscle-cells  arc  very  rare,  and  are  gen- 
erally congenital.  They  have  been  found  in  the  kidneys,  testicle,  parotid 
gland,  and  other  parts. 

2.  After  the  type  of  smooth  muscle — hiomyoma  or  myoma  Isevicelhdare, 
The  most  frequent  seat  is  the  uterus,  where,  combined  with  more  or  less 

fibrous  tissue,  the  myomata  constitute  the  so-called  uterine  fibroids. 

Tftmors  crmpoted  of  ntrvatts  tissue — neuromata  : 

It  is  customary  to  call  all  tumors  growing  from  the  nerve-trunks  neuro- 
mata. It  is  therefore  necessary  to  distinguish  between  true  and  false  neuro- 
mata. Tumors  composed  actually  of  newly-formed  nerve-fibres  occur,  but 
they  are  rare,  the  majority  of  the  so-called  neuromata  being  myxomata  and 
fibromata.     According  to  Klebs,  glioma  develops  from  nerve-elements. 

Tumors  the  most  important  cfmsfituent  of  uhich  ts  epithelium — pajrilloma^ 
adenfjrma^  carcinoma  including  epithelif/ma  : 

A  papilloma  is  composed  of  papillsc,  often  very  large  and  irregular  in 
5hape,  which  consist,  like  normal  papillae,  of  vascularized  connective  tissue 
c«»vere<l  with  epithelium  of  variable  thickness.  This  tumor  is  due  sometimes 
apparently  to  hypertrophy  of  the  papillae  in  consequence  of  chronic  inflam- 
mation. The  soft  papillomata  of  the  bladder,  rectum,  and  uterus  constitute 
the  most  important  forms,  and  often  occasion  considerable  hemorrhage. 

An  adenoma  is  composed  of  glandular  tissue,  in  which  the  type  of  the 
gland  can  be  easily  recognized.  It  always  develops  from  a  pre-existing 
gland.  The  acini,  tubules,  or  follicles  of  an  adenoma  are  not  completely 
filled  with  the  epithelial  elements,  but  preserve  a  lumen.  This  fact,  toge- 
ther with  the  distinctly-preserved  glandular  type,  distinguishes  adenoma 
fr«>m  carcinoma.  As  important  examples  of  this  variety  of  tumor  may  be 
cited  adenoma  of  the  breast,  of  the  uterus,  of  the  rectum,  and  of  the  ovary. 
The  large  multilocular  ovarian  cysts  are  to  be  ranked  among  the  adenomata. 
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Carcinoma. 

Pathologists  now  agree  in  making  the  criterion  of  carcinoma,  or  cancer  (the 
two  terms  are  interchangeable),  a  definite  anatomical  structure,  and  no  longer 
call  a  tumor  cancer  simply  because  it  possesses  the  signs  of  malignancy  which 
have  been  enumerated.  Other  tumors,  as  well  as  cancer,  may  assume  a  malig- 
nant course.  The  essential  feature  of  carcinoma  is,  not  the  presence  of  any 
particular  form  of  cell,  for  speciftc  cancer-cells  do  not  exist,  but  the  arrange- 
ment of  the  cells  in  spaces  called  alveoli,  which  lie  imbedded  in  vascular  con- 
nective tissue  called  stroma.  The  name  alveolus,  as  here  applied,  is  some- 
what misleading,  as  the  spaces  may  be  of  any  shape  or  size,  and  always 
communicate  with  each  other.  Thus,  upon  section,  the  cancerous  alveoli 
appear  broad  or  narrow,  round  or  elongated  or  branching,  and  contain  from 
three  or  four  to  several  hundred  cells.  The  cells  within  these  alveoli  are 
sometimes  called  the  cancer-cells  in  distinction  from  the  cells  in  the  interven- 
ing stroma.  These  cancer-cells  may  be  of  the  most  variable  size  and  shape ; 
they  are  at  least  larger  than  white  blood-corpuscles,  and  in  a  general  way 
may  be  said  to  resemble  epithelial  cells  in  shape.  This  resemblance  is  some- 
times close,  at  other  times  remote.  In  their  relation  to  each  other,  however, 
the  resemblance  to  epithelium  is  exact.  The  cancer-cells  in  an  alveolus  lie  in 
close  proximity  to  each  other,  not  separated  by  any  intercellular  substance,  or 
at  least  by  no  more  than  a  scanty  cement-substance  like  that  between  epithe- 
lial cells.  If  the  cells  be  brushed  or  shaken  out  of  an  alveolus,  this  space  is 
found  to  be  empty.  All  of  the  tissue  between  the  alveoli  forms  the  stroma, 
which  consists  of  fibrillated  connective  tissue,  usually  very  vascular  and  at 
times  very  rich  in  cells.  An  old  and  still  employed  classification  of  cancers 
is  into  scirrJiotis,  encephaloid  or  medullary,  and  coUoid  cancer.  This  subdi- 
vision, not  being  based  upon  essential  anatomical  differences,  is  not  very  sat- 
isfactory. The  terms  scirrhous  and  encephaloid  refer  to  the  consistence  of 
the  tumor.  A  scirrhus  is  a  hard  cancer  in  which  the  fibrous  stroma  predom- 
inates ;  encephaloid  or  medullary  cancer  is  soft  in  consequence  of  the  small 
amount  of  stroma  and  excess  of  cancer-cells.  There  is  no  essential  structural 
difference  between  the  two  forms.  The  encephaloid  cancer  is  naturally  the 
more  rapid  in  its  growth  and  the  more  malignant. 

A  more  satisfactory  classification  of  cancers  is  into  (1)  flat-celled  or  squam- 
ous epithelioma ;  (2)  cylindrical-celled  epithelioma ;  (3)  carcinoma  simplex ; 
(4)  colloid  carcinoma;  and  (5)  melanotic  carcinoma. 

Flat-ceiled  epithelioma  occurs  in  the  skin  and  in  mucous  membranes  cov- 
ered by  squamous  epithelioma.  It  is  particularly  liable  to  occur  where  the 
skin  becomes  continuous  with  mucous  membrane,  as  in  the  lips,  eyelids, 
vulva,  and  glans  penis.  Frequently  in  this  form  of  cancer  some  of  the  flat 
epithelial  cells  contained  in  the  alveoli  undergo  the  metamorphosis  into  kera- 
tin, as  occurs  normally  with  the  epidermal  cells,  and  these  horny  cells  become 
compacted  together  into  little  balls  called  epithelial  or  cancroid  pearls.  Skin 
cancers,  although  malignant,  are  less  likely  to  produce  metastases  than  most 
other  forms  of  cancer,  and  when  early  and  completely  removed  recovery  is 
often  permanent. 

Q/lindrind-relled  epithelioma  occurs  in  mucous  membranes  covered  by  cylin- 
drical epithelium — namely,  in  the  stomach,  intestine,  and  corpus  uteri.  It  is 
often  difficult  to  distinguish  between  these  tumors  and  adenomata  occurring 
in  the  same  situations.  The  distinction  is  to  be  based  on  the  preservation  of 
the  normal  gland-type  in  adenoma,  while  the  glandular  arrangement  is  irreg- 
ular and  not  typical  in  carcinoma. 

The  term  epithelioma  in  the  restricted  sense  is  confined  to  the  two  preced- 
ing forms  of  cancer,  while  the  name  carcinoma  simplex  is  used  to  designate 
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tbe  ordinary  cancers,  in  which  the  cells  are  not  distinctly  flat  or  cylindrical, 
but  rather  resemble  glandular  epithelial  cells.  Most  of  the  so-called  scir- 
rhous and  encephaloid  cancers  belong  to  this  group. 

In  coU*Ad  cancer  the  alveoli  contain  partly  cells  and  partly  a  translucent, 
gelatinous  material  which  is  thought  to  be  derived  by  colloid  metamorphosis 
from  the  cancer-cells.  The  alveolar  structure  of  colloid  cancer  being  gener- 
ally evident  to  the  naked  eye,  this  variety  has  received  also  the  name  alveolar 
cancrr,  although,  strictly  speaking,  every  cancer  is  alveolar.  The  nature  of 
colloid  cancer,  and  even  the  propriety  of  classifying  it  with  other  forms  of 
cancer,  have  not  been  established.  It  grows  most  frequently  from  the 
abdominal  viscera  or  peritoneum,  and  is  less  likely  to  produce  metastases 
than  other  forms  of  cancer. 

In  melanotic  carcinoma  black  or  brown  pigment  is  present  in  the  tumor. 
Most  of  the  tumors  which  have  been  described  as  melanotic  cancers  are  in 
reality  melanotic  sarcomata. 

A  subject  which  has  been  discussed  of  late  years  more  than  any  other  per- 
taining to  the  pathology  of  carcinoma  relates  to  the  origin  of  cancer-cells.    It 
has  been  the  teaching  of  Virchow,  in  accord  with  his  scheme  of  pathogenesis, 
that  cancer-cells  develop  out  of  connective-tissue  cells.     On  the  other  hand, 
the  belief  has  gained  ground,  chiefly  through  the  researches  of  Thiersch  and 
of  Waldeyer,  that  cancer-cells  not  only  resemble  epithelial  cells  in  shape  and 
in  relation  to  each  other,  but  that  they  are  actually  the  ofispring  of  epithelial 
cells.     It  is  Waldeyer's  view  that  all  varieties  of  cancer  are  of  epithelial  ori- 
gin, and  are  therefore,  strictly  speaking,  epitheliomata.     The  epithelial  origin 
of  the  flat-celled  and  of  the  cylindrical-celled  cancers  has  been  established 
beyond  doubt;   but  the  epithelial  derivation  of  the  great  majority  of  the 
other  forms  of  cancer,  in  which  the  cells  less  perfectly  preserve  the  type  of 
epithelium,  has  been  rendered  extremely  probable.     Nevertheless,  there  are 
exceptionally  tumors  which  in  structure  must  be  ranked  as  cancers,  but  in 
which  the  cells  not  only  have  not  been  proven  to  spring  from  epithelium,  but 
are  almost  certainly  derived  from  connective-tissue  cells  (including  endothe- 
liani).     As  our  means  of  determining  the  genesis  of  cells  are  so  imperfect,  it 
seems  best  for  the  present  not  to  introduce  the  epithelial  origin  of  the  cells 
a:i  an  element  in  our  definition  of  cancer,  but  to  rely  solely  upon  the  alveolar 
structure  above  described,  and  to  do  this  notwithstanding  the  belief  that  the 
great  majority  of  cancers  are  of  epithelial  origin. 

In  their  growth  the  cancer-cells  push  their  way  especially  into  lymph- 
vessels  and  lymph-spaces,  so  that  oftentimes  the  alveoli  are  dilated  lymph- 
spaces.  The  metastatic  or  secondary  growths  which  are  such  a  frequent 
accompaniment  of  cancer  preserve,  with  very  few  exceptions,  the  type  of  the 
primary  growth.  The  material,  doubtless  consisting  of  cells  from  the  pri- 
mary tumor,  which  causes  the  metastases,  is  transported  especially  by  the 
lymphatic  vessels,  so  that  the  neighboring  lymphatic  glands  are  early 
involved.  The  metastases  may  also  occur  through  the  blood-vessels,  as  is 
tbe  rule  with  sarcoma. 

Carcinoma  is  purely  local  in  its  origin  and  is  not  preceded  by  any  dyscra- 
«a.  The  cancerous  cachexia  follows  the  development  of  the  primary  and 
secondary  growths.  As  cancer  most  frequently  develops  after  forty  years  of 
age,  the  time  of  life  becomes  an  important  factor  in  the  diff'erential  diagnosis. 
Nevertheless,  cancer  may  occur  early  in  life.  In  fact,  cancer  of  the  kidney 
is  more  frequent  in  children  than  in  old  persons.  On  account  of  the  frequency 
of  cancer  of  the  breast  and  of  the  uterus,  females  are  more  subject  to  cancer 
than  males. 

Carcinoma  may  grow  from  any  organ  possessing  epithelium.  Primary  can- 
cers of  bone,  lymphatic  glands,  serous  membranes,  and  other  parts  devoid  of 


46  ACTIVE  ALTERATIOyS  OF  THE  TISSUES. 

epithelium,  are  certainly  very  rare.  A  frequent  metamorphosis  in  cancers 
is  fatty  degeneration  with  disintegration  of  the  cell-elements.  In  this  way 
ulcerations  are  produced.  By  combined  fatty  degeneration  and  increase  of 
the  fibrous  stroma  a  cancerous  tumor  may  be  much  reduced  in  size  and 
activity,  but  it  is  doubtful  whether  recovery  ever  takes  place  in  this  way. 


CHAPTER    IV. 

ACTR^E  ALTERATIONS  OF  THE  TISSUES  (Continued). 

Infectious  Tumors — Syphilis — Leprosy — Glanders — Actinomycosis — Tubercle— Scrofula. 

Infectious  Tumors. 

THE  infectious  tumors  may  be  regarded  as  inflammatory  new  formations 
due  to  the  presence  of  certain  specific  viruses,  which,  so  far  as  known, 
are  vegetable  parasites.  These  tumors,  which  are  not  to  be  confounded  with 
genuine  tumors,  have  many  common  characteristics.  They  are  composed 
chiefly  of  a  lowly-organized  tissue  resembling  granulation-tissue.  Hence 
Virchow  called  these  tumors  granulomata.  The  vascular  supply  of  these 
new  growths  is  generally  very  imperfect,  so  that  they  are  liable  to  degenerate 
and  die.  They  occur  in  the  form  of  multiple  nodules,  often  widely  distrib- 
uted over  the  body.  With  the  nodules  are  often  combined  difluse  growths 
of  the  same  tissue,  as  well  as  ordinary  inflammatory  changes.  The  presence 
of  a  specific  virus  is  proven  by  the  inoculability  of  these  tumors  in  animals 
which  are  susceptible  to  the  disease.  This  specific  virus  has,  in  all  cases  as 
yet  known  (with  the  exception  of  actinomycosis),  been  found  to  be  some  form 
of  bacteria. 

The  infectious  tumors  are  the  nodular  masses  produced  by  syphilis,  lep- 
rosy, glanders,  actinomycosis,  and  tuberculosis.  Of  these  diseases,  the  only 
one  of  which  a  full  consideration  falls  within  the  scope  of  this  work  is  tuber- 
culosis. 

Syphilis  is  attended  by  many  inflammatory  lesions  which  do  not  differ 
anatomically  from  ordinary  inflammations.  The  ftj/phihma  or  ptmma,  however, 
presents  certain  structural  peculiarities.  A  gumma  is  a  nodule,  usually  larger 
than  a  tubercle,  composed  at  first  almost  wholly  of  lymphoid  cells.  Subse- 
quently, the  centre  of  the  nodule  undergoes  a  peculiar  hard,  caseous  meta- 
morphosis. Around  this  caseous  centre  is  usually  a  zone  of  dense  fibrous 
tissue,  and  in  the  periphery  of  the  nodule,  as  well  as  in  the  surrounding  tis- 
sue, are  accumulated  round  and  fusiform  cells.  Blood-vessels  are  present  in 
gummata.  Gummata  may  be  found  in  the  liver,  membranes  of  the  brain, 
heart,  testicle,  bone,  skin,  and  other  parts.  They  often  in  part  disappear 
spontaneously  or  under  appropriate  treatment. 

In  1884,  Lustgarten,  in  Weigert's  laboratory,  discovered  in  syphilitic  prod- 
ucts a  bacillus  which  is  probably  to  be  regarded  as  the  specific  virus  of  the 
disease,  although  further  observations  are  necessary  before  a  positive  opinion 
can  be  formed.  The  syphilis  bacilli  very  closely  resemble  in  appearance  the 
tubercle  bacilli.  They  are  of  about  the  same  size  and  shape  as  the  tubercle 
bacilli,  and  they  often  appear  as  somewhat  curved  or  bent  rods.  The  ends 
of  the  bacilli  are  slightly  thickened.     They  may  contain  clear,  oval,  glisten- 
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ing  spots,  which  are  prohahly  spores.  The  bacilli  are  found  in  the  interior 
of  cells,  either  singly  or  in  groups.  They  occur,  as  a  rule,  in  very  scanty 
numbers,  and  long  search  is  often  required  to  discover  them.*  According  to 
Lustgarten,  they  are  constantly  present  in  syphilitic  products,  but  all  observ- 
ers have  not  been  so  fortunate  in  finding  them.  They  have  not  as  yet  been 
cultivated  outside  of  the  body. 

The  lesions  of  Leprosy  occur  most  frequently  in  the  skin  and  in  the 
nerve-trunks,  but  they  may  be  found  in  various  mucous  membranes  and  in 
the  viscera.  The  most  characteristic  of  these  lesions  are  nodules  made  up 
mostly  of  lymphoid  and  epithelioid  cells.  The  lesions  of  leprosy  contain 
characteristic  bacilli,  often  in  enormous  numbers.  These  bacilli,  which  are 
doubtless  the  cause  of  the  disease,  may  be  found  free  or  enclosed  in  cells. 
They  are  found  especially  in  large  spheroidal  or  irregular  clumps.  The 
bacilli  leprse  are  slender,  often  pointed  rods,  4—6  jti  in  length.  They  form 
spores.  They  are  best  stained  by  the  same  method  as  that  employed  for 
tubercle  bacilli,  but,  unlike  the  latter  organisms,  they  are  also  colored  by  the 
ordinary  staining  processes  for  bacteria.  Cultivation  and  inoculation  experi- 
ments with  the  leprosy  bacilli  are  as  yet  imperfect. 

Glanders  is  a  contagious  disease  of  horses  which  may  be  transmitted  to 
man.  The  nodules  of  glanders  are  most  frequently  found  in  the  nose  of  the 
horse,  but  in  this  animal  as  well  as  in  man  the  nodules  may  be  found  in  the 
skin,  the  mucous  membranes,  and  the  viscera.  The  nodules  usually  suppu- 
rate, and  extensive  ulcerations  often  take  place.  Small  bacilli,  not  unlike 
those  of  tuberculosis,  but  nevertheless  distinguishable  from  them,  are  found 
in  the  lesions  of  glanders.  These  bacilli  can  be  cultivated  outside  of  the 
body  in  blood-serum,  and  the  disease  can  be  readily  produced  by  the  inocuk- 
tion  of  the  pure  cultures.  The  evidence  that  these  bacilli  are  the  cause  of 
glanders  is  therefore  conclusive. 

Actinomycosis  is  a  disease  produced  by  a  peculiar  vegetable  parasite 
called  actinomycis,  or  ray -fungus.  The  disease  affects  cattle,  swine,  and 
human  beings.  It  has  been  most  frequently  observed  in  the  jaws  of  cattle, 
but  it  may  also  affect  the  lungs,  intestinal  tract,  and  other  parts.  The  disease 
is  characterized  by  new  growths  of  granulation-tissue,  which  often  contain 
foci  of  suppuration,  and  which  may  in  some  places  be  transformed  into 
fibrous  tissue.  The  new  growths  are  frequently  extensive,  and  they  were 
formerly  mistaken  in  many  cases  for  sarcomata.  The  parasite  occurs  in  the 
granulation-tissue  and  in  the  pus  in  the  form  of  ray-like  masses,  often  visible 
to  the  naked  eye  as  little  yellowish  or  whitish  specks.  According  to  Bostrbm, 
actinomycis  belongs  to  the  highly-developed  forms  of  schizomycetes ;  others 
regard  it  as  a  fungus.  Inoculation  and  cultivation  experiments  have  yielded 
positive  results. 

Tubercle. 

Tuberculosis  is  a  disease  produced  by  infection  with  a  specific  vegetable 
para.sitc  known  as  the  bacillus  tuberculosis.  This  organism,  the  discovery  of 
which  by  Koch  was  announced  in  1882,  is  a  slender  rod  2  to  5  m  long  (one- 
quarter  to  one-half  the  diameter  of  a  human  red  blood-corpuscle).  It  often 
appears  bent  or  slightly  curved.  Its  most  characteristic  physical  property  is  its 
behavior  toward  staining  agents.    While,  on  the  one  hand,  it  stains  with  more 

'  The  sTphilis  bacilli  may  be  stained  by  the  following  process  (De  Giacomi*s) :  The 
preparation  i:*  first  stained  for  twenty-four  hours  with  fuchsin ;  it  is  then  washed  for  a 
few  ««conds  in  distilled  water  to  which  a  few  drops  of  liquor  fcrri  chloridi  are  added  ; 
it  is  then  decolorized  for  a  few  seconds  in  concentrated  licjuor  ferri  chloridi,  after  which 
it  if  treated,  as  usual,  with  alcohol,  xylol  or  oil  of  cloves,  and  Canada  balsam. 
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difficulty  than  most  bacteria,  on  the  other  hand,  after  it  has  been  stained  by  the 
proper  methods,  it  retains  the  staining  dye  after  treatment  by  acids  and  other 
agents  which  extract  the  color  from  other  bacteria.^  The  bacillus  tuberculosis 
can  be  cultivated  outside  of  the  body  in  sterilized  gelatinized  blood-serum.  The 
organism  develops  in  these  cultures  very  slowly,  and  most  favorably  at  about 
the  temperature  of  the  human  body.  It  does  not  grow  at  a  temperature  less 
than  30*^  C.  (86®  F.).  The  bacillus  multiplies  by  transverse  division.  Within 
the  body  it  develops  oval  spores,  of  which  from  two  to  six  may  be  present  in 
a  single  rod.  Tubercle  bacilli  containing  spores  may  preserve  their  vitality  at 
least  for  many  months  in  the  dry  state  outside  of  the  body,  but  under  ordi- 
nary circumstances  they  cannot  multiply  out  of  the  body,  as  they  do  not  find 
the  proper  conditions  of  temperature.  The  tubercle  bacillus  is  therefore  to 
be  regarded  as  a  genuine  parasite  requiring  for  its  growth  and  multiplication 
conditions  found  naturally  only  in  the  animal  body. 

It  need  hardly  be  said  that  the  discovery  of  the  bacillus  tuberculosis  has 
greatly  elucidated  the  pathology  of  the  tuberculous  processes.  In  the  pres- 
ence of  this  organism  we  possess  a  certain  proof  of  the  tuberculous  nature 
of  a  given  lesion. 

Infection  by  the  tubercle  bacillus  may  take  place  through  the  respiratory 
tract,  the  digestive  tract,  wounds  of  the  skin,  or  the  genito-urinary  passages. 
The  poison  is  most  frequently  absorbed  by  the  respiratory  tract. 

Of  the  lesions  produced  by  the  invasion  of  tubercle  bacilli,  the  most  cha- 
racteristic, anatomically,  are  little  nodules  called  miliary  tubercles.  When 
young,  and  before  they  have  undergone  degeneration,  these  tubercles  are 
gray  and  translucent  in  color,  somewhat  smaller  than  a  millet-seed  in  size, 
and  hard  in  consistence.  Examined  microscopically,  undegenerated  miliary 
tubercles  are  found  composed  of  a  reticulated  basement-substance  and  epi- 
thelioid cells,  giant-cells,  and  lymphoid  cells.  In  the  centre  of  a  typical 
tubercle  are  one  or  more  giant-cells  surrounded  by  a  zone  of  epithelioid  cells, 
while  the  lymphoid  cells  are  most  abundant  in  the  periphery  of  the  nodule. 
In  some  instances  a  tubercle  is  made  up  wholly  of  epithelioid  cells ;  in  other 
cases  scarcely  any  but  lymphoid  cells  may  be  found.  It  has  been  held  that 
the  first  step  in  the  formation  of  a  tubercle  is  the  accumulation  of  lymphoid 
cells,  which  change  into  epithelioid  cells,  and  these  into  giant-cells.  The  in- 
vestigations of  Baumgarten,  however,  have  rendered  it  probable  that  the  first 
effect  of  the  lodgment  of  the  tubercle  bacillus  is  a  proliferation  of  the  fixed 
cells  of  a  part  (epithelial  cells,  connective-tissue  cells),  resulting  in  the  pro- 
duction of  epithelioid  cells.  'The  lymphoid  cells  are  emigrated  whit«  blood- 
corpuscles,  which  infiltrate  the  primary  nodule  of  epithelioid  cells.  The 
tubercle  giant-cells  are  large  cells  containing  many  nuclei,  which  are  usually 
arranged  in  the  form  of  a  more  or  less  complete  ring  in  the  periphery  of  the 
cell.  Tubercle  giant-cells  are  produced  by  repeated  diWsion  of  the  nuclei 
of  epithelioid  cells,  the  cell-body  not  taking  part  in  the  division,  in  conse- 
i|uencc  of  impairment  of  its  structure  by  the  presence  of  bacilli  (Weigert). 
Tubercles  are  devoid  of  newly-formed  blood-vessels,  and  the  old  vessels  soon 
become  impervious. 

Partly  in  consequence  of  this  lack  of  vascular  supply,  but  chiefly  by  the 
action  of  the  tubercle  bacilli,  miliary  tubercles  do  not  long  remain  in  the  con- 
dition which  has  been  described.  The  cells  in  the  central  part  of  the  tubercle 
soon  lose  their  nuclei,  and  their  protoplasm  is  converted  into  a  hyaline  mass 
or  breaks  down  into  a  granular  detritus.  These  changes,  which  are  due  to 
coagulation  necrosis,  are  embraced  under  the  names  hyaline  degeneration  and 
cheesy  degeneration.     The  majority  of 'miliary  tubercles  found  at  autopsies 

'  As  already  remarked,  the  bacillus  of  leprosy  stains  under  the  same  conditions  as 
the  bacillus  tuberculosis. 
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present  three  zones — namely,  a  central  caseous  necrotic  mass,  a  middle  zone 
of  epithelioid  cells  associated  often  with  giant-cells,  and  a  peripheral  zone  of 
lymphoid  cells.  Miliary  tubercles  may  increase  in  size  by  peripheral  growth, 
but  large  tuberculous  nodules  are  generally  formed  by  the  coalescence  of  a 
number  of  miliary  tubercles. 

Miliary  tubercles  are  not  the  sole  tuberculous  products.  The  tubercle 
bacilli  may  cause  the  diffuse  growth  of  a  tissue  identical  in  structure  with 
that  of  miliary  tubercles ;  that  is,  composed  of  a  basement-substance  contain- 
ing epithelioid,  giant,  and  lymphoid  cells.  This  diffuse  tubercle-tissue  also 
undergoes  cheesy  degeneration.  Such  diffuse  tuberculous  masses  are  some- 
times called  infiltrated  tubercle. 

Ordinary  inflammation — that  is,  inflammation  with  the  production  of  fibrin, 
serum,  and  pus — is  also  oden  associated  with  tuberculous  lesions,  and  is  prob- 
ably to  be  regarded  as  a  direct  effect  of  the  action  of  the  tubercle  bacilli. 

The  minute  structure  of  the  tuberculous  lesions  varies  considerably  with 
the  character  of  the  tissue  in  which  they  occur.  Peculiarities  of  structure 
due  to  this  cause  will  be  considered  in  Part  II.  of  this  work  in  connection  with 
the  tuberculous  diseases  of  special  organs,  so  far  as  these  diseases  fall  within 
the  scope  of  a  work  on  practical  medicine. 

Tubercle  bacilli  are  found  in  all  tuberculous  lesions.  They  are  generally 
less  abundant  in  the  caseous  than  in  the  cellular  part«  of  the  tubercle.  In  the 
caseous  wall  of  phthisical  cavities  communicating  with  the  external  air,  tuber- 
cle bacilli,  however,  are  exceptionally  abundant.  Giant-cells  arc  favorite  seats 
of  the  bacillus. 

Tuberculosis  may  be  local  or  general.  Thus  the  disease  may  be  localized 
in  the  skin  (lupus),  in  the  lymphatic  glands,  in  the  joints,  in  the  lungs,  in  the 
kidneys,  etc.  The  tubercle  bacilli  are  frequently  conveyed  by  the  lymphatic 
current.  When  large  quantities  of  the  bacilli  rapidly  gain  access  to  the  gen- 
eral blood-current,  as  when  tuberculous  masses  grow  into  the  pulmonary  veins 
or  the  thoracic  duct,  an  eruption  of  miliary  tubercles  occurs  throughout  most 
of  the  organs  of  the  body,  constituting  the  disease  called  acute  miliary  tuber- 
culosis. 

The  infectious  nature  of  the  tuberculous  products  is  proven,  not  only  by 
tbeir  diffusion  throughout  the  body  in  the  manner  described,  but  also  by  their 
iDoculability  in  animals.  That  the  infectious  agent  consists  of  the  bacilli  is 
proven  by  the  fact  that  inoculation  of  pure  cultures  of  the  bacilli,  which  after 
t  certain  number  of  generations  contain  nothing  else  which  was  present  in  the 
ori^nal  tuberculous  material,  no  less  surely  produces  artificial  tuberculosis  in 
animals.  That  the  bacilli  constitute  the  essential  or  specific  cause  of  tubercu- 
losis is  proven  by  the  facts  that  inoculation  by  no  other  substance  than  tuber- 
calous  material  is  capable  of  producing  tuberculosis  in  animals,  and  that  these 
organisms  are  constantly  present  in  tuberculous  lesions.* 

*  The  ohserrers  who  believe  that  they  have  produced  tuberculosis  in  animals  by  inocula- 
tion with  indifferent  substances  have  mistaken  the  nodules  which  form  around  foreijfn 
particles  for  genuine  tubercles.  These  nodules  differ  from  tul)ercle8  in  the  absence  of 
mtectimis  properties,  in  the  absence  of  tubercle  bacilli,  and  in  the  absence  of  cheesv 
de«eDeration.  Another  source  of  error  has  been  a  lack  of  proper  precautions  in  exclud- 
ing unforeseen  infection  with  the  tuberculous  virus. 

Tnherculous  caseous  material  and  tuberculous  pus  may  prove  infectious  even  when 
they  are  free  from  bacilli.  The  substance  then  contains  the  spores  of  the  bacilli.  These 
sfKm  we  sre  unable  at  present  to  recognize,  but  their  existence  is  demonstrated  by  the 
sobsMaent  development  of  bacilli  in  the  substance  and  in  the  tubercles  produced  by  its 
ioocouuion.  Any  other  assumption  would  lead  to  the  unwarranted  doctrine  of  spon- 
tioeoos  generation  of  the  bacilli. 
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Scrofula. 

The  terra  scrofula  is  of  very  old  date,  and  is  used  with  a  rather  compre- 
hensive and  indefinite  latitude  of  signification.  It  is  applied  to  a  diathesis  or 
constitutional  condition  observed  especially  in  young  persons  who  are  the  off- 
spring of  tuberculous  parents  or  who  are  in  bad  hygienic  surroundings. 
Scrofulous  persons  are  liable  to  inflammations,  particularly  of  the  mucous 
membranes,  lymphatic  glands,  skin,  and  periosteum.  These  inflammations  are 
of  a  chronic  character ;  the  exudations  have  a  tendency  to  cheesy  degenera- 
tion rather  than  to  resolution  or  organization.  The  inflammatory  products  are 
rich  in  cells,  many  of  which  are  larger  than  those  usually  present  in  inflam- 
mation. The  lymphatic  glands,  especially  those  of  the  neck,  enlarge,  often 
coalesce  with  each  other,  and  undergo  cheesy  metamorphosis.  The  name 
scrofula  was  adopted  with  reference  to  these  glandular  swellings  in  the  neck. 
The  various  affections  attributed  to  scrofula  oflen  disappear  as  the  individual 
grows  older  and  the  hygienic  surroundings  arc  improved.  There  is  an  inti- 
mate relation  between  scrofula  and  tuberculosis.  The  cheesy  deposits  in 
scrofulous  lymphatic  glands  arc  generally  tuberculous.  Many  writers  do  not 
recognize  the  existence  of  scrofula  as  a  special  cachexia  independent  of 
tuberculosis. 


CHAPTER    V. 
PASSIVE  ALTERATIONS  OF  THE  TISSUES. 

Atrophy — Necrosis — Parenchymatous  Degeneration — Cloudy  Swelling— Fatty  Metamor- 
phosis— Mucoid  and  Colloid  Degeneration — Amyloid  or  Waxy  Degeneration — Hyaline 
Degeneration — Calcareous  Degeneration — Pigmentation. 

THE  passive  alterations  of  the  tissues  will  be  considered  under  the  heads 
afrophi/,  necrosiSj  d^generatiom^  and  injiltrations. 

Atrophy. 

The  term  ntrophy  expresses  a  condition  the  reverse  of  hypertrophy.  In 
atrophy  the  histological  elements  of  a  part  diminish  in  size  or  in  number 
without  undergoing  further  change  of  structure.  Diminution  of  volume  and 
of  weight  characterizes  atrophy,  unless  a  deposit  of  fat  or  of  some  other  sub- 
stance compensates  for  the  loss  of  material.  An  atrophic  organ  is  generally 
dry,  firm,  and  anaemic.  Atrophy  may  be  a  physiohgicol  process,  as  is  the 
case  with  the  normal  involution  of  the  thymus  gland  and  of  the  female  genital 
organs.  Senile  atrophy  is  perhaps  also  to  be  included  among  the  physiological 
atrophies,  although  pathological  causes  are  often  present.  An  insifffici'^nt  trnp- 
ply  of  nutriment  is  a  most  efficient  cause  of  atrophy  both  local  and  general. 
Examples  of  local  atrophy  due  to  this  cause  are  the  wasting  of  the  hepatic 
parenchyma  in  cirrhosis  of  the  liver  and  the  atrophy  of  parts  subjected  to 
pressure  (compression  atrophy).  A  general  atrophy,  although  in  unequal 
degree,  of  the  organs  and  tissues  of  the  body  is  the  result  of  insufficient  sup- 
ply of  food  and  of  malassimilation.  Functional  inactivity  is  another  cause  of 
atrophy.     This  atrophy  may  be  in  part  explained  by  the  diminished  blood- 
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sapply  which  is  known  to  attend  suspended  function.  As  examples  of  this 
functional  atrophy  may  be  cited  the  wasting  of  the  muscles  in  paralysis,  of 
the  bone  in  ankylosis,  and  of  the  intestine  below  a  preternatural  anus.  The 
withdrawal  of  nervovs  wjivence  may  be  a  cause  of  atrophy.  A  rapid  atrophy 
of  the  voluntary  muscles  follows  degeneration  and  atrophy  of  the  multipolar 
ganglion-cells  in  the  anterior  horns  of  the  spinal  cord,  or  lesions  suspending 
the  functions  of  the  peripheral  nerves  which  connect  the  muscles  with  these 
ganglion-cells.  So  rapidly  does  this  atrophy  progress  that  it  cannot  be  attrib- 
uted merely  to  loss  of  function.  It  seems  necessary  to  assign  a  trophic 
or  nutritive  function  to  these  ganglion-cells.  Examples  of  this  ueiirofrophic 
atrophy  are  progressive  muscular  atrophy,  infantile  spinal  paralysis,  and  per- 
ipheral palsies. 

The  microscopical  examination  of  atrophied  parts  reveals  a  diminution  in 
number  or  in  size  of  the  cells,  usually  both.  A  division  into  simple  atrophy, 
in  which  there  is  only  a  diminution  in  size,  and  nvmericai  atrophy^  or  aplasia^ 
in  which  there  is  diminution  in  number  of  cells,  is  not  of  practical  import- 
ance. In  the  atrophy  of  adipose-tissue  cells  Flemming  observed  an  infiltra- 
tion of  the  cells  with  serum  and  an  increase  in  the  number  of  nuclei.  This 
so-called  atrophic  proliferation  shows  that  increase  in  nuclei  is  not  sufficient 
evidence  of  an  active  proliferation  process.  In  the  neurotrophic  muscular 
atrophies  there  is  also  an  increase  in  number  of  the  muscle-corpuscles  and 
an  increase  of  the  interstitial  tissue.  In  atrophy  of  the  heart  a  deposit  of 
brownish  pigment  usually  occurs  in  the  atrophic  muscular  fibres,  hence  the 
name  brown  atrophy.  In  atrophy  of  the  kidney,  and  sometimes  in  muscular 
atrophy,  especially  in  pseudo-hypertrophic  paralysis,  an  excessive  deposit  of 
fat  occurs  about  the  kidney  and  between  the  muscle-fibres. 

Necrosis. 

The  death  of  any  part  of  the  body  is  called  necrosis.  Necrosis  of  external 
parts  of  the  body,  attended  by  shrinkage  and  mummification  of  the  tissues, 
is  called  dry  gangrene.  Necrosis  accompanied  by  putrefaction  of  the  dead 
tissues  is  called  moist  gangretie.  The  putrefaction  is  due  to  the  action  of  a 
ferment  generated  by  certain  bacteria.  Simple  necrosis,  with  softening  and 
lirpef action  of  the  tissues,  is  called  cfjUiquafive  necrosis.  Necrosis  with  coag- 
ulation of  the  dead  tissues  is  called  coagnlation  necrosis. 

The  causes  of  necrosis  are  manifold,  but  they  may  be  grouped  under  two 
headings — -Jirst,  agencies  which  directly  destroy  the  vitality  of  the  cells; 
9^aymL  arrest  of  the  circulation.  PVequently  the  two  classes  of  causes  are 
combined  in  their  action. 

The  agencies  which  cause  disintegration  of  the  cells  may  be  classified  as 
mechanical,  chemical,  and  thermic.  There  is  also  to  be  included,  the  action  of 
certain  specific  poisons,  such  as  those  of  snake-bites  and  of  various  micro- 
organisms. 

The  causes  which  arrest  the  circulation  may  act  primarily  on  the  arteries, 
reins,  or  capillaries.  Obstructions  in  the  arteries  lead  to  necrosis  in  situations 
where  no  sufficient  collateral  circulation  can  be  established,  as  in  the  kidneys, 
the  spleen,  some  parts  of  the  brain,  etc.  (See  Embolism  and  Thrombosis.) 
Venous  obstruction  can  hardly  lead  to  necrosis,  on  account  of  the  relief 
afforded  by  abundant  collateral  channels.  If  all  the  veins  of  a  part  be 
occluded  when  arterial  is  combined  with  venous  obstruction,  necrosis  fol- 
lows, as  in  strangulated  hernia  and  in  the  constriction  of  a  part  by  a  tight 
bandage.  Obstructions  in  the  capillaries  attended  by  necrosis  are  generally 
due  to  agencies  which  in  addition  impair  the  life  of  the  tissue-cells.  The 
gangrene  of  the  extremities  which  follows  the  prolonged  ingestion  of  ergot 
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is  usually  attributed  to  the  contraction  of  the  small  arteries  induced  by  this 
substance.  The  endemic  occurrence  of  ergotism  from  eating  diseased  grain 
seems  to  have  disappeared. 

Under  pathological  conditions  the  resistant  power  of  the  body  may  be  bo 
diminished  that  comparatively  slight  causes  suffice  to  produce  necrosis.  Thus, 
in  feeble,  bed-ridden  persons  moderate  pressure  and  uncleanliness  often  pro- 
duce necrosis  in  the  form  of  bed-sores  (decubitus).  These  bed-sores  may 
occur  in  a  very  short  time,  even  in  twenty-four  hours,  after  injuries  and  dis- 
eases involving  the  gray  matter  of  the  spinal  cord.  This  acute  necrosis  is 
attributed  to  neuropathic  disturbance.  Diabetes  mellitus  is  a  disease  in 
which  the  resistant  power  of  the  tissues  is  greatly  weakened,  and  in  which 
gangrene  is  not  infrequent.  Senile  gangrene  is  usually  the  result  of  the 
obstruction  of  arteries  which  are  already  extensively  atheromatous,  so  that  a 
collateral  circulation  can  with  difficulty  be  established. 

The  appearance  of  necrotic  parts  varies  with  the  form  of  necrosis. 
Necrosed  bone  and  tendon  may  preserve  their  normal  appearances.  In  dry 
gangrene,  which  is  represented  by  certain  forms  of  senile  gangrene  and  of  gan- 
grene following  frost-bites,  the  dead  tissues  are  dry,  shrivelled,  and  dark  in 
color.  In  moist  gangrene  the  affected  part  is  humid,  of  a  dark  color  from 
diffusion  of  blood-pigment,  of  a  penetrating  odor,  and  it  contains  various  new 
gaseous  and  chemical  substances.  Of  the  latter,  some  are  crystalline,  such  as 
leucin,  tyrosin,  haDmatoidin,  fatty  acids,  and  triple  phosphates.  Bacteria  of 
different  forms  are  found  in  great  abundance.  Moist  gangrene  is  usually  met 
with  only  in  parts  of  the  body  exposed  to  the  air,  as  the  extremities,  the  lungs, 
and  the  uterus.  Gangrene  in  internal  organs  may,  however,  occur  by  the 
transportation  thither  of  the  bacteria  of  putrefaction,  as  by  means  of  emboli 
detached  from  putrid  thrombi.  Colliquative  necrosis  is  illustrated  by  anaemic 
necrosis  of  the  brain,  in  which  the  affected  part  is  soft,  sometimes  almost 
liquid,  in  consistence,  and  contains  fragments  of  disintegrated  brain -substance. 
The  li(|uefaction  is  probably  due  to  the  absence  of  cbagulable  material  in  the 
brain. 

Essential  for  the  production  of  coagulation  necrosis  are — -Jirst^  that  the  tissue 
contain  a  sufficient  amount  of  coagulable  substance ;  second^  that  the  dead  tis- 
sues shall  be  richly  permeated  by  lymphatic  fluid  ;  and  third ^  that  fermentative 
or  other  chemical  agents  hostile  to  coagulation  shall  be  absent.  The  coagu- 
lable substance  in  the  tissues  is  protoplasm  and  possibly  other  albuminous 
substances.  That  the  dead  tissues  shall  be  pervaded  by  lymph  requires  that 
they  shall  be  more  or  less  completely  surrounded  by  living  tissues.  Agents 
which  antagonize  coagulation  are  the  bacteria  which  cause  suppuration  and 
decomposition,  and  the  epithelium  covering  mucous  membranes. 

The  chemical  process  of  coagulation  is  to  be  regarded  as  a  combination  of 
the  fibrinogen  contained  in  lymphatic  and  other  plasmatic  fluids,  with  certain 
substances  (fibrin  ferment  and  fibrino-plastin  ?)  furnished  by  the  death  of 
protoplasm.  In  the  coagulation  of  fibrin  in  the  blood  and  in  inflammatory 
exudations  the  fibrin  ferment  is  furnished  by  the  destruction  of  leucocytes. 
In  the  coagulation  necrosis  of  tissues  the  tissue-cells  furnish  certain  constit- 
uents of  fibrin,  and  are  themselves  directly  transformed  into  fibrin  or  a  sub- 
stance resembling  it. 

Coagulation  necrosis  may  affect  entire  organs  or  parts  of  organs  or  indi- 
vidual cells.  It  occurs  in  a  great  variety  of  lesions,  the  most  important  of 
which  are  infarctions,  atheroma  of  vessels,  tubercular  cheesy  foci,  tumors, 
typhoid  fever,  relapsing  fever,  diphtheria,  smallpox,  and  the  waxy  degenera- 
tion of  muscles. 

The  most  characteristic  microscopical  change  in  a  part  which  is  the  seat  of 
coagulation  necrosis  is  the  loss  of  nuclei  in  the  cells.     The  cell* protoplasm 
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often  presents  a  hyaline,  bomogeneons  appearance,  and  it  may  be  distorted  in 
shape.  Subsequently  there  is  usually  granular  disintegration  of  the  affected 
tissue.  The  gross  and  microscopical  appearances  and  the  chemical  processes 
are  not  the  same  in  all  of  the  different  forms  of  coagulation  necrosis,  but  it 
b  impossible  to  enter  here  further  into  histological  details,  some  of  which 
will  be  referred  to  in  appropriate  places  in  the  following  part  of  this  work. 
Some  pathologists  include  many  of  the  changes  which  have  been  described 
ms  belonging  to  coagulation  necrosis  under  the  name  of  hyaline  degeneration, 
which  will  be  described  subsequently. 

Parenchymatous  Degeneration— Cloudy  Swelling. 

The  names  parenchymatous  degeneration  or  inflammation,  albuminous  infil- 
tration, granular  degeneration,  and  cloudy  swelling  are  used  as  synonyms  for 
the  same  metamorphosis.  This  change  consists  in  the  appearance  in  cells,  and 
sometimes  in  intercellular  substance,  of  abundant  albuminous  granules.  Espe- 
cially subject  to  this  alteration  are  the  muscular  fibres  and  the  parenchyma- 
tous cells  of  the  glandular  organs,  particularly  the  renal  epithelium,  the  hepat- 
ic cells,  and  the  peptic  cells.  The  affected  parts  appear  swollen,  opaque  as 
if  boiled,  and  the  normal  markings,  as  of  the  hepatic  acini  and  of  the  renal 
striae,  appear  obscured.  The  microscopical  examination  shows  the  cells  swoll- 
en and  Allied  with  fine  granules,  which  dissolve  in  acetic  acid  and  in  potash, 
bot  are  insoluble  in  ether.  In  the  kidney  the  epithelium  of  the  convoluted 
tubes,  and  in  the  liver  the  hepatic  cells,  are  normally  so  granular  that  the 
macroscopical  appearances  are  more  conclusive  as  to  the  existence  of  this 
change  than  the  microscopical.  The  muscular  fibres  of  the  heart  are  liable 
to  this  change.  They  then  contain  albuminous  molecules  which  obscure  the 
normal  striation.  The  cells  in  inflamed  parts  undergo  parenchymatous  degen- 
eration. 

The  most  important  causes  of  cloudy  swelling  are  infectious  diseases,  such 
as  typhus  and  typhoid  fever,  pyaemia,  puerperal  fever,  diphtheria,  and  poison- 
ing with  phosphorus,  arsenic,  or  the  mineral  acids.  Cloudy  swelling  has 
been  developed  within  six  hours  after  extensive  burns  (E.  Wagner).  The 
view  of  Liebermeister,  that  it  is  solely  the  influence  of  high  temperature  in 
general  diseases  which  causes  this  metamorphosis,  has  been  abundantly  dis- 
proven.  Cloudy  swelling  is  sometimes  followed  by  fatty  degeneration.  If 
its  causes  disappear,  there  is  usually  a  return  to  the  normal  condition.  Par- 
enchymatous degeneration  undoubtedly  impairs  the  function  of  the  affected 
parts. 

Fatty  Metamorphosis. 

It  is  customary  to  distinguish  between  fatty  hifiltrntion  and  fatty  degenera- 
tion of  cells.  In  fatty  infiltration  or  fatty  growth  the  fat  has  been  believed 
to  come  from  without  the  cells,  and  to  infiltrate  them  in  the  form  of  large 
drops,  and  in  fatty  degeneration  to  be  derived  by  direct  metamorphosis  from 
the  cell-substance,  and  to  appear  in  the  form  of  molecules.  But  these  dis- 
tinctions cannot  be  maintained.  Thus,  in  so-called  fatty  infiltration,  while 
the  fat  may  be  derived  from  without,  it  is  equally  certain  that  it  may  be  pro- 
daced  directly  from  the  protoplasm  of  the  cells.  Thus,  no  one  would  con- 
sider the  drops  of  oil  so  frequently  found  in  growing  cartilage-cells  as 
evidence  of  fatty  degeneration ;  still,  the  fat  here  can  hardly  be  formed 
otherwise  than  from  the  substance  of  the  cells.  Again,  there  can  be  no 
purer  example  of  fatty  infiltration  than  the  absorption  of  fat  by  the  intes- 
tinal epithelium,  in  which,  however,  the  fat  appears  in   the  form  of   fine 
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granules.  Most  writers  consider  the  fatty  liver  resulting  from  poisoning  by 
phosphorus  as  an  instance  of  fatty  degeneration,  although  here  the  fat  appears 
in  large  drops. 

The  chief  distinction  between  fatty  infiltration  and  fatty  degeneration — ^to 
continue  to  use  the  old  terms — is  more  chemical  than  morphological.  In  fatty 
infiltration  of  a  cell  the  protoplasm  is  displaced  by  the  fat,  but  does  not  suffer 
materially  in  its  integrity  except  by  a  slow  process  of  atrophy  from  compres- 
sion ;  if  the  fat  be  derived  from  the  albuminous  constituents  of  the  cell, 
these  are,  in  great  part  at  least,  renewed.  In  fatty  degeneration,  on  the  other 
hand,  the  cell-substance  is  directly  converted  into  fat,  and  is  not  at  all,  or 
only  insufficiently,  regenerated.  Hence  fatty  degeneration  is  also  called  fatty 
atrophy.  A  considerable  degree  of  fatty  infiltration  may  exist  without  inter- 
fering materially  with  the  function  of  the  affected  cells,  although  in  extreme 
degrees  this  must  suffer.  But  fatty  degeneration  is  a  much  more  destructive 
process,  and  interferes  to  a  much  greater  extent  with  the  function  of  the 
cells.  It  is  not  always  possible  to  draw  a  sharp  line  of  distinction  between 
fatty  infiltration  and  fatty  degeneration.  The  problems  involved  are  certainly 
more  complex  than  was  formerly  believed. 

In  determining  the  nature  of  the  process  it  is  of  the  greatest  importance 
to  take  cognizance  of  the  cause.  The  accumulation  of  fat  in  the  organism 
is  the  result  of  its  incomplete  oxidation.  The  causes  of  fatty  metamorphosis, 
therefore,  are— ^/-s^,  excessive  supply  or  excessive  formation  of  fat;  and 
second^  diminished  oxidation  of  the  fat. 

Too  abundant  ingestion  of  rich  food,  especially  of  fat  and  of  carbohydrates, 
leads  to  obesity  or  the  excessive  accumulation  of  fat  in  its  natural  dep6ts. 
Constitutional  peculiarities,  often  hereditary,  the  nature  of  which  is  not 
understood,  favor  the  development  of  corpulence.  An  excessive  formation 
of  fat  seems  to  be  sometimes  the  result  of  increased  nutritive  activity,  as 
in  growing  cells.  The  causes  leading  to  diminished  oxidation  of  the  fat  may 
be  general  or  local.  The  general  causes  are — -Jirsty  interference  with  the 
absorption  of  oxygen  in  consequence  of  disease  of  the  respiratory  organs ; 
secfmd^  diminution  of  the  haemoglobin  of  the  blood ;  and  thtrdy  agencies 
which  check  the  normal  oxidizing  processes.  Diseases  of  the  respiratory 
organs  in  themselves  rarely,  if  ever,  lead  to  fatty  metamorphosis,  but  they 
increase  the  efficiency  of  other  causes.  The  various  agencies  which  diminish 
the  number  or  impair  the  quality  of  the  red  blood-corpuscles,  these  being  the 
carriers  of  oxygen,  are  important  causes  of  fatty  degeneration.  In  this 
group  of  causes  are  to  be  reckoned  progressive  pernicious  anaemia,  icterus 
gravis,  and  other  diseases  attended  by  profound  aniemia,  as  leucocythai^mia, 
chlorosis,  chronic  pulmonary  tuberculosis,  and  in  less  degree  other  chronic 
cachexia3.  Phosphorus  and  some  other  poisons  lead  to  destruction  of  the  red 
blood-corpuscles  and  consequent  fatty  metamorphoses.  There  is  some  reason 
to  believe  that  an  insufficient  supply  of  oxygen  favors  rapid  tissue-meta- 
morphosis, with  the  formation  of  fat.  Especially  in  phosphorus-poisoning 
does  there  seem  to  be  an  excessive  formation  of  fat  as  well  as  diminished 
oxidation.  The  use  of  alcohol  favors  the  accumulation  of  fat  by  diminish- 
ing its  normal  oxidation.  The  parts  which  are-  most  subject  to  fatty  degen- 
eration from  general  causes  are  the  liver,  the  kidneys,  the  muscles,  especially 
the  cardiac  muscle,  and  the  coats  of  the  small  arteries. 

Local  fatty  degeneration  can  be  attributed  generally  to  an  insufficient  sup- 
ply of  oxygenated  blood.  It  is  to  be  remembered  that  complete  cessation  of 
the  blood-current  leads  to  necrosis,  and  not  to  fatty  degeneration.  In  cir- 
rhotic livers  the  hepatic  cells  are  often  fatty  from  the  interference  with  the 
circulation  through  the  organ.  Pus-cells  are  usually  fatty  from  imperfect 
nutrition.     For  the  same  reason  other  inflammatory  exudations  undergo  fatty 
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degeneration.  The  opaque  ring  so  often  observed  in  the  outer  margin  of  the 
cornea  of  old  people,  called  arcm  »€iiUUy  is  due  to  fatty  degeneration  of  the 
corneal  corpuscles. 

A  fattj  organ  is  generally  anaemic,  of  a  yellowish  color,  and  of  diminished 
consistence.  In  fatty  degeneration  of  muscles  the  fibres  contain  a  large  num- 
ber of  molecules  and  small  drops  of  oil.  The  strise  are  obscured,  and  may  dis- 
appear. In  the  fatty  infiltration  of  muscles  the  fat  is  deposited  always  in  large 
drops  in  the  cells  of  the  interstitial  tissue,  and  not  in  the  muscular  fibres.  In 
fatty  degeneration  the  cell  may  be  completely  destroyed,  leaving  only  a  fatty 
detritus.  The  description  of  the  gross  and  microscopical  appearances  in  the 
fatty  metamorphosis  of  different  organs  belongs  to  Part  II.  of  this  work, 
where,  especially,  the  sections  devoted  to  fatty  heart  and  to  fatty  liver  may 
be  consulted. 

Mucoid  and  Colloid  Degenerations. 

Mucoid  tlegeiiertition  consists  in  the  transformation  of  the  albuminous  con- 
stituents of  cells  or  of  intercellular  substance  into  mucin,  which  gives  the 
tissues  a  gelatinous,  translucent  appearance.  Mucin  is  an  albuminoid  sub- 
stance devoid  of  sulphur,  held  in  solution  only  by  an  alkali,  and  therefore  pre- 
cipitated by  acetic  acid,  in  an  excess  of  which  it  is  insoluble.  It  is  normally 
secreted  by  epithelial  cells  of  mucous  membranes  and  of  certain  glands,  and 
it  is  widely  distributed  in  the  embryonic  tissues.  Mucoid  degeneration  may 
affect  either  cells  or  intercellular  substance.  It  occurs  occasionally  in  car- 
tilage, the  marrow  of  bone,  and  especially  in  tumors.  In  the  myxomata  the 
intercellular  tissue  is  composed  chiefly  of  a  substance  containing  mucin. 

The  cfAloid  metamorphms  is  allied  to  the  mucoid.  It  affects  chiefly  cells. 
The  colloid  material  appears  in  the  form  of  drops,  either  free  or  within  cells, 
and  it  may  appear  more  diffusely.  It  is  of  firmer  consistence  than  mucin, 
contains  sulphur,  and  is  not  precipitated  by  acetic  acid.  In  its  gelatinous, 
homogeneous  appearance  it  resembles  mucin.  The  colloid  material  accumu- 
lates in  great  amount  in  the  follicles  of  the  thyroid  gland  in  goitre.  The  col- 
loid change  may  also  affect  the  cells  in  tumors. 

The  causes  of  these  metamorphoses  are  not  understood. 


Amyloid  or  Waxy  Degeneration. 

The  degeneration  called  waxy,  amyloid,  or  lardaceous  is  characterized  by 
the  appearance,  especially  in  the  walls  of  the  vessels,  but  also  elsewhere,  of 
t  homogeneous,  firm,  inelastic,  translucent  substance  similar  in  its  composition 
to  the  albuminous  matters,  but  more  resistant  to  putrefaction  and  to  the  action 
of  the  gastric  juice.  The  most  important  property  of  this  new  substance  is 
its  reaction  with  certain  coloring  agents,  which  are  therefore  employed  for  its 
detection.  Treated  with  iodine,  it  is  stained  mahogany-brown ;  with  iodine 
and  sulphuric  acid,  often  blue ;  and  with  methyl-violet,  red.  The  substance 
was  called  amyloid  from  its  supposed  resemblance  to  starch,  but  it  is  now  known 
to  be  a  nitrogenous  substance.  For  detecting  the  amyloid  degeneration  with 
the  naked  eye,  a  solution  of  iodine  alone  (diluted  Lugol's  solution)  is  most 
applicable. 

The  waxy  degeneration  may  be  local,  but  it  generally  affects  a  number  of 
organs.  The  parts  most  frequently  involved  are  the  spleen,  liver,  kidneys, 
lymphatic  glands,  and  the  intestinal  mucous  membrane.  Other  parts  may  be 
affected,  as  the  large  vessels,  the  heart-muscle,  the  suprarenal  capsules,  and 
the  small  vessels  in  most  organs.     If  the  degeneration  be  well  marked,  the 
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affected  part  presents  a  characteristic  translucent,  grayish  appearance,  and 
is  usually  more  or  less  swollen  and  hard  in  consistence.  The  waxy  material 
is  exceptionally  deposited  in  large  nodules,  constituting  the  waxy  tumors. 
Waxy  degeneration  has  been  observed  as  a  purely  local  change  in  tracheoma- 
tous  granulations  of  the  conjunctiva,  and  rarely  in  other  parts.  As  a  rule, 
th€  degeneration  appears  first  in  the  walls  of  the  small  arteries  and  about  the 
capillaries ;  thence  it  may  extend  to  the  surrounding  tissue,  which  in  some 
cases  appears  to  be  primarily  involved.  It  has  usually  been  held  that  a  waxy 
degeneration  may  invade  cells,  connective  tissue,  and,  in  fact,  nearly  all  the 
histological  elements.  It  appears,  however,  to  be  confined  to  the  basement- 
substance  between  the  cells.  The  so-called  structureless  membranes,  such  as 
the  membrana  propria  of  the  uriniferous  tubules,  may  undergo  the  change. 
The  waxy  substance  is  often  deposited  in  irregular  clumps.  The  cells  are 
compressed  and  atrophied.  The  vascular  walls  become  converted  into  a  hya- 
line, swollen  mass  which  encroaches  upon  the  lumen.  The  endothelium  is  for 
a  long  time  preserved,  and  the  circulation  continues  until  the  vessel  is  nearly 
obliterated.  The  anatomical  peculiarities  presented  in  the  amyloid  degener- 
ation of  different  organs  will  be  described  in  Part  II. 

The  causes  of  waxy  degeneration  are  chronic  suppurations,  particularly  of 
bone,  and  certain  cachexias,  especially  the  syphilitic,  the  tuberculous,  and,  in 
a  less  degree,  the  cancerous,  the  gouty,  and  the  malarial.  In  rare  instances 
no  apparent  cause  can  be  assigned.  The  degeneration  may  be  developed 
within  a  few  months  from  the  onset  of  suppurative  processes.  It  appears, 
as  a  rule,  first  in  the  spleen.  It  is  difficult  to  tell  exactly  what  symptoms  are 
referable  to  waxy  degeneration,  as  it  is  associated  with  severe  wasting  dis- 
eases. In  the  kidneys  it  seems  to  be  always  associated  with  more  or  less 
change  in  the  interstitial  tissue  and  in  the  epithelium.  Waxy  degeneration 
of  the  intestines  leads  to  chronic  diarrhoea. 

The  source  of  the  waxy  material,  whether  from  the  blood  orirom  the  albu- 
minous substances  in  the  tissues,  is  not  known. 

There  appear  in  various  parts  of  the  body,  both  normally  and  patho- 
logically, spherical  or  irregular  masses  which  usually  present  a  concentric 
arrangement,  and  which  are  called  corpttra  nmi/lacea.  They  often  assume  a 
blue  color  when  treated  with  iodine  or  with  iodine  and  sulphuric  acid.  They 
are  not  known  to  have  any  relation  to  waxy  degeneration.  So  far  as  ascer- 
tained, they  have  no  pathological  importance.  They  occur  especially  in  the 
prostate  gland  and  in  the  central  nervous  system,  in  the  latter  being  par- 
ticularly abundant  in  chronic  inflammatory  processes. 


Hyaline  Degeneration. 

Hyaline  degem*ration  is  the  transformation  of  the  tissues  into  a  homo- 
geneous, translucent,  glistening  material  which  stains  deeply  with  eosin  and 
carmine  and  is  unaffected  by  acids.  This  substance,  which  much  resembles 
the  amyloid  material,  is  distinguished  from  it  by  the  absence  of  the  iodine 
reaction.  Von  Recklinghausen  attributes  hyaline  degeneration  to  the  forma- 
tion in  the  cells  and  the  deposit  in  the  tissues  of  a  substance  which  he  calls 
hyalin.  This  hyaline  transformation  is  not  unusual  in  the  walls  of  small 
blood-vessels.  According  to  Von  Recklinghausen,  hyaline  degeneration  plays 
an  important  role  in  many  pathological  processes.  Changes  which  others 
attribute  to  colloid  metamorphosis,  to  coagulation  necrosis,  or  to  fibrinoid 
degeneration,  he  refers  to  the  development  of  hyalin.  Hyalin  may  occur 
in  the  form  of  thrombi  in  the  vessels. 


PIGMENTATION.  57 

Calcareous  Degeneration. 

An  infiltration  of  the  tissues  with  the  phosphate  and  carbonate  of  lime, 
mingled  usually  with  traces  of  the  same  magnesia  salts,  constitutes  what  is 
called  calcareous  degeneration^  calcification^  or  crete/action.     This  change  is  not 
to  be  confounded  with  osxificatiouy  although  the  latter  term  is  often  applied  to 
H  erroneously.     In  ossification  there  is  a  formation  of  true  bone.     In  calci- 
fication the  salts  of  lime  are  deposited  at  first  in  the  form  of  irregularly  scat- 
tered granules  which  appear  dark  by  transmitted  and  bright  by  reflected  light. 
Large  calcareous  masses  may  be  fonned  by  increase  in  number  and  size  of 
the  granules.     Calcified  tissues  are  recognized  by  their  hard,  sometimes  stony, 
consistence,  and  by  the  solubility  of  the  earthy  salts  in  strong  acids,  usually 
with  the  evolution  of  bubbles  of  gas.     The  salts  are  deposited  both  in  the 
intercellular  substance  and  in  the  cells. 

Virchow  has  described,  under  the  designation  lime  metastaxes^  the  deposit 
of  the  salts  of  lime  in  various  parts  of  the  body,  particularly  in  the  arteries, 
loDgs,  and  stomach,  in  cases  of  extensive  caries  and  of  cancerous  disease  of 
bone.  This  calcification  he  attributes  to  the  presence  in  the  blood  of  an 
thsolute  excess  of  lime  salts  derived  by  absorption  from  the  diseased  bone. 
With  the  exception  of  these  cases,  to  which  Virchow  has  called  attention,  it 
does  not  appear  that  calcareous  degeneration  can  be  referred  to  an  abnormal 
quantity  of  lime  in  the  blood. 

In  the  vast  majority  of  cases  of  calcification  the  lime  is  deposited  in  tissues 
previously  diseased.  Especially  prone  to  calcification  are  tissues  which  have 
undergone  fatty  degeneration  or  coagulation  necrosis.  Thus,  Litten  observed 
etlcareous  particles  in  renal  epithelial  cells,  in  which  coagulation  necrosis  had 
developed,  in  twenty-four  hours  after  temporary  ligation  of  the  renal  artery. 
We  find  calcific  deposits  in  cheesy  masses,  in  old  inflammatory  products,  in 
desiccated  pus,  in  tumors,  and  in  and  about  parasites.  Of  great  practical 
importance  is  the  calcification  of  the  cardiac  valves  in  chronic  endocarditis 
ind  of  the  arteries,  either  with  or  without  inflammatory  changes.  Calci- 
fication of  the  internal  and  middle  coats  of  the  arteries  belongs  among  the 
usnal  changes  in  old  age.  What  is  usually  called  calcification  of  cartilage  is 
08nfication  or  a  change  preparatory  to  ossification.  Calcification  may  be  a 
conservative  process,  as  when  it  checks  the  growth  of  tumors,  or  it  may  be 
detrimental,  as  when  it  aflfects  the  arteries  or  cardiac  valves. 

Pigmentation. 

Abnormal  pigment  in  the  body  may  be  derived  from  the  coloring  matter 
of  the  blood,  or  it  may  be  elaborated  by  the  protoplasm  of  cells,  or  it  may 
be  introduced  from  outside  of  the  'body. 

The  haemoglobin  of  extravasated  red  blood-corpuscles  may  be  converted 
into  yellow  or  brown  pigment-granules,  or  into  red  rhombic  crystals  called 
kjematoidin  or  bilirubin.  The  crystalline  hacmatoidin  differs  from  the  gran- 
ular pigment  in  the  absence  of  iron.  According  to  Langhans,  the  transfor- 
mation into  haematoidin  occurs,  not  from  diff'used  blood-coloring  matter,  but 
from  red  blood-corpuscles  or  their  fragments  which  have  been  taken  up  by 
cells,  especially  leucocytes.  The  yellowish-brown  pigment-granules  in  the 
blood  and  in  various  organs  in  the  melanaemia  of  severe  malarial  intoxication 
ire  derived  from  the  destruction  of  red  blood-corpuscles. 

The  pigment  found  in  melanotic  tumors,  in  freckles,  in  chloasma,  in  the 
skin  and  certain  mucous  membranes  in  Addison's  disease,  and  that  present 
in  atrophied  muscle  (brown  atrophy),  is  produced  in  the  interior  of  cells — 
vhether  from  blood-coloring  matter  or  not  is  uncertain.     Fatty  molecules  are 
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sometimes  deeply  stained  with  yellow  or  brown  pigment,  the  source  of  which 
is  not  known  (lipoehromc). 

Examples  of  pigment  introduced  from  without  are  the  black  particles  of 
carbon  always  found  in  the  lungs  of  adults,  inhaled  iron  particles,  pigment  in 
the  skin  and  lymphatic  glands  resulting  from  tattooing,  and  particles  of  silver 
deposited  in  the  tissues  after  the  prolonged  use  of  nitrate  of  silver. 

Melanin  is  a  name  which  is  applied  to  most  of  the  black  pigments  fouod  in 
the  body,  without  regard  to  their  origin. 


CHAPTER    VI. 
GENERAL  PATHOLOGY  OF  THE   BLOOD. 

Plethora— Ansemia—Hydi^mia—Auhydrflemia—Hyiwriiiosis—Hypiuosis—Leucocytosis 
— Alteration:!  in  the  Gases  of  the  Blood — Increase  of  Oxygen — Effects  of  Breathing 
Compressed  Air—Deficiency  of  Oxygen— Apno^a— Changes  in  the  Albu^ien,  Fat,  and 
Inorganic  Salts. 

THE  morbid  conditions  to  be  now  considered  embrace  alterations  in  the 
quantity  or  in  the  quality  of  the  entire  mass  of  the  blood.  The  means 
for  regulating  the  composition  of  the  blood  in  health  are  such  that  the  mass 
of  the  blood  is  easily  kept  within  physiological  limits,  notwithstanding  changes 
in  diet  and  in  physical  surroundings.  Disturbances  of  this  physiological  reg- 
ulation are  generally  referable  to  morbid  processes  in  the  solids,  and  hence 
the  changes  embraced  in  the  general  pathology  of  the  blood  are  not  inde- 
pendent affections  of  the  blood  itself,  as  they  were  regarded  by  the  humoral 
pathologists,  but  they  result  usually  from  disease  of  the  solid  tissues,  includ- 
ing the  blood-forming  organs.  There  are  some  alterations  of  the  blood  in 
which  this  connection  has  not  been  traced,  and  without  doubt  morbific  agents 
may  exercise  their  injurious  influence  primarily  upon  the  blood  as  well  as 
upon  other  tissues ;  for  the  blood  is  sometimes,  although  not  very  appropri- 
ately, regarded  as  a  tissue  with  cells  and  fluid  intercellular  substance.  The 
so-called  ih/scnmfe  depend  upon  anomalies  in  the  composition  of  the  blood 
of  a  chronic  nature,  and  usually,  if  not  always,  are  secondary  to  diseases  of 
the  solid  parts.  The  physiological  relations  of  the  blood  to  the  solid  parts 
are  so  intimate  and  important  as  to  render  it  intelligible  that  morbid  altera- 
tions ^in  its  composition  lead  secondarily  to  changes  in  the  solids,  as  well  as 
that  diseases  of  the  solids  aflect  the  composition  of  the  blood. 

Alterations  in  the  blood  may  affect,  severally  or  combined,  the  corpuscular 
elements,  the  water,  the  organic  ingredients  of  the  plasma — namely,  albumen 
and  fibrin -generators,  the  gases,  and  the  inorganic  salts.  Morbid  conditions 
of  the  blood,  due  to  the  introduction  of  substances  not  entering  into  its  nor- 
mal composition,  are  also  to  be  included  in  the  consideration  of  its  general 
pathology. 

Plethora. 

Plrthara  signifies  an  increase  either  in  the  total  amount  of  the  blood  or  in 
the  number  of  the  red  blood-corpuscles  beyond  the  healthy  limit.    The  former 


PLETHORA.  59 

of  these  conditions  constitutes  poli/sEmia^  the  latter  polycythstmia.    Individuals 
with  a  certain  group  of  symptoms  have,  since  remote  times,  been  designated 
as  plethoric,  upon  the  assumption  that  the  symptoms  were  due  to  an  excess  of 
hlood.   Tlie  symptoms  referred  to  are  abnormal  redness  of  the  face  and  mucous 
uembranes ;  fulness  of  the  pulse ;  increase  of  the  hearths  impulse,  with  tend- 
ency to  palpitations ;  a  sensation  of  warmth  and  of  fulness,  especially  in  the 
head  and  chest;    and  sometimes  epistaxis  and  hemorrhages  from  different 
mucous  membranes.     Constitutional  tendency,  overfeeding,  idleness  and  lux- 
urious habits,  and  the  arrest  of  periodical  or  habitual  hemorrhages,  are  the 
leading  causes  assigned  for  this  condition  of  supposed  plethora.     Bloodlet- 
ting, reduced  diet,  and  increased  exercise  often  relieve  the  symptoms.    While 
the  symptoms  and  the  means  of  relief  certainly  suggest  an  excess  of  blood, 
yet  an  increase  in  the  amount  of  blood  or  of  red  blood-corpuscles  in  this 
i-ondition  has  not  been  proven,  and  recent  experiments  on  animals  render 
uuprobable  the  existence  of  a  permanent  poly^emia. 

Temporary  plethora  may  be  produced  by  trmts/nsion  of  blood  from  one  ani- 
Diil  into  another  of  the  same  species.  In  this  way  the  amount  of  blood  in  a 
dog  may  be  doubled  without  evident  discomfort  to  the  animal  after  the  injec- 
tion, and  with  only  a  brief  rise  in  the  blood-pressure  during  the  operation. 
It  is  thus  shown  that  the  blood-vessels  are  capable  of  holding  much  more  than 
the  normal  amount  of  blood.  It  is  an  interesting  fact,  however,  that  the 
transfusion  of  this  large  amount  impairs  so  much  the  elasticity  of  the  vessels 
that  they  cannot  at  once  accommodate  themselves  even  to  the  normal  quan- 
tity of  blood,  and  the  animal  dies  upon  the  immediate  withdrawal  of  a  quan- 
tity of  blood  even  less  than  that  injected.  Within  a  few  hours  after  the 
transfusion  the  quantity  of  blood-plasma  is  considerably  lessened,  and  after 
two  or  three  days  it  returns  to  the  normal  amount.  This  reduction  is  effected 
chiefly  by  increase  in  the  urinary  secretion.  The  excess  in  red  blood-corpus- 
de«  persists  somewhat  longer.  A  true  polycythaemia  exists.  But  in  a  few 
days,  at  the  most  in  from  two  to  four  weeks,  the  number  of  red  blood-corpus- 
cles is  also  reduced  to  the  normal  quantity.  This  destruction  of  red  blood- 
corpuscles  is  indicated  by  increased  excretion  of  urea.  If  blood  be  injected 
e^oal  in  amount  to  150  per  cent,  of  the  total  quantity  of  blood  in  the  animal, 
death  ensues  with  symptoms  of  exhaustion,  vomiting,  and  hacmaturia. 

If  the  blood  of  one  species  of  animal  be  injected  into  that  of  another 
species,  the  effects  are  entirely  different.  If  by  transfusion  of  lamb's  blood 
into  the  veins  of  a  dog  the  quantity  be  increased  only  one-fifth,  the  death  of 
the  dog  ensues,  as  a  rule,  on  the  first  or  second  day.  Even  half  of  that 
quantity  produces  severe  symptoms,  especially  haemoglobinuria  and  a  general 
tendency  to  hemorrhages.  The  injurious  effects  of  the  transfusion  of  for- 
eign blood  may  be  explained,  in  part,  by  the  fact  that  the  serum  of  the  blood 
of  certain  species  dissolves  the  red  corpuscles  of  other  species. 

It  has  been  discovered  by  Kohler*  that  the  injection  into  the  jugular  vein 
of  a  small  quantity  of  serum  rendered  rich  in  fibrin  ferment  by  spontaneous 
coagulation  of  the  blood,  and  subsequently  straining  through  linen,  causes 
of^,  although  not  invariably,  the  rapid  death  of  the  animal  from  coagula- 
tion of  the  blood  in  the  right  cavities  of  the  heart,  the  pulmonary  artery, 
and  its  branches.  The  transfusion  of  blood  which  has  been  defibrinated  by 
stirring  does  not  produce  these  harmful  effects. 

It  is  apparent  that  these  experiments  on  animals  throw  much  doubt  upon 
the  existence  of  true  plethora  in  man,  without  absolutely  disproving  the 
possibility  of  its  occurrence  as  a  permanent  condition.  There  is  certainly  no 
proof  that  the  symptoms  hitherto  embraced  under  the  name  plethora  depend 
apon  either  polysemia  or  polycythaemia.  It  has  been  suggested  that  their 
*  Uebcr  Thrombose  u,  TransfusUm,  Dorpat,  1877. 
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cause  is  to  be  found  in  impaired  function  of  the  vaso-motor  nerves,  the  regu- 
lators of  the  circulation. 

AnsBmia. 

Local  anaemia  or  ischaemia  dependent  upon  local  disturbances  of  the  circu- 
lation has  been  already  described  (vide  p.  25).  Under  the  name  general 
anasmia  are  included  diminution  in  the  mass  of  blood,  or  oligatmia  ;  diminu- 
tion in  the  number  of  red  blood-corpuscles,  or  oUgocytlimnua  ;  and  diminution 
in  the  amount  of  haemoglobin  in  the  red  blood-blood  corpuscles,  or  achroto- 
cythxmia.  In  many  cases  of  anaemia  some  of  the  red  corpuscles  are  much 
reduced  in  size.  These  small  corpuscles  are  called  microct/tes}  These  micro- 
oytes  are  regarded  by  some  as  red  blood-corpuscles  in  process  of  formation, 
by  others  as  atrophied  or  degenerated  red  corpuscles,  lli/drxmm^  or  diminu- 
tion of  the  solid  ingredients  of  the  plasma,  especially  the  albumen,  is  also  an 
element  in  most  forms  of  anaemia.  But  the  essential  element  in  anaemia  is 
diminution  in  the  haemoglobin  of  the  blood.  It  is  to  this  loss  of  the  color- 
ing matter  of  the  blood  that  the  most  obvious  and  characteristic  symptom  of 
anaemia — namely,  the  pallor — is  due.  It  was  formerly  believed  that  the 
quantity  of  haemoglobin  in  the  blood  is  directly  proportional  to  the  number 
of  red  blood-corpuscles,  but  recent  observations  have  shown  that  red  blood- 
corpuscles  in  disease  vary  in  the  percentage  of  haemoglobin  which  they  con- 
tain, so  that  reduction  in  the  amount  of  haemoglobin  in  the  blood  does  not 
necessarily  involve  a  corresponding  diminution  in  the  number  of  red  cor- 
puscles. Still,  a  greater  or  less  loss  of  red  blood-corpuscles  is  an  almost 
constant  change  in  anaemia,  and  the  cases  are  exceptional  in  which  the  extent 
of  this  loss  is  not  an  approximately  correct  index  of  the  degree  of  anaemia. 

In  anaemia,  therefore,  we  may  have  changes  in  the  quality  as  well  as  in 
the  qxuintxft/  of  red  blood-corpuscles.  On  the  one  hand,  the  amount  of  haemo- 
globin in  individual  corpuscles  may  be  diminished,  or,  on  the  other  hand,  it 
may  be  increased.  The  normal  amount  of  haemoglobin  (oxy haemoglobin)  in 
the  blood  is  estimated  at  from  12  to  14  per  cent.  The  amount  may  be 
reduced  in  anaemia  even  as  low  as  to  2  per  cent.  Cases  of  chlorosis  have 
been  observed  with  the  normal  number  of  red  corpuscles  and  with  less  than 
half  the  proper  amount  of  haemoglobin  (achroiocyfchaemia).  Instances  of 
oligocythaemia  have  been  recorded  in  which  the  haemoglobin  was  not  reduced 
in  proportion  to  the  number  of  red  blood-c(^rpuscles.  In  such  cases  the  con- 
dition of  the  blood  is  better  than  would  be  indicated  by  simply  counting  the 
number  of  red  blood-corpuscles. 

In  health  the  number  of  red  blood-corpuscles  in  a  cubic  millimeter  of  blood 
is  estimated  at  from  four  and  a  half  to  five  millions.  This  number  in  anaemia 
is  often  reduced  one-half,  and  in  extreme  anaemia  it  may  fall  even  below  half 
a  million.  The  average  diameter  of  the  human  red  blood-corpuscles  in  health 
is  between  seven  and  eight  micromillimeters.  There  are  in  health  some  cor- 
puscles smaller  and  some  larger  than  the  average.  In  anaemia  there  is  often 
a  large  number  of  corpuscles,  called  microcytes,  whose  size  is  between  two 
and  six  micromillimeters,  and  on  the  other  hand  there  may  be  some  corpuscles 
measuring  twelve  to  fifteen  micromillimeters  in  diameter  (megalocytes).  The 
large  corpuscles  are  found  especially,  although  not  exclusively,  in  pernicious 
anaemia.  The  shape  of  the  corpuscles  in  anaemia  may  also  deviate  from  that 
of  the  normal  biconcave  discs  with  round  contours.  The  name  jyotkUocytonh 
is  used  to  designate  the  condition  of  blood  in  which  the  corpuscles  present 
manifold  variations  of  shape.  Nucleated  red  blood-corpuscles  are  sometimes 
found  in  the  blood  in  anaemia. 

The  total  volume  of  blood  is  not  necessarily  reduced  in  anaemia  out  of 
'  Some  understand  by  microcytes  only  small,  spherical  red  blood-corpuscles. 
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proportioo  to  the  loss  of  weight  of  the  body,  except  in  the  case  of  acute 
anaemia  immediately  following  hemorrhage.  It  may,  however,  be  dispropor- 
tionately lessened.  Thus  in  two  cases  of  pernicious  anaemia  reported  by 
Quincke  the  quantity  of  blood  was  estimated  to  be  from  4  to  5  per  cent,  of 
the  weight  of  the  body,  instead  of  8  per  cent.,  the  normal  proportion. 

If  the  anaemia  be  severe  and  chronic,  secondary  changes  are  produced  in 
the  organs  and  tissues  of  the  body.  Of  these  changes  none  is  more  import- 
ant or  more  characteristic  than  fatty  degeneration  of  the  heart,  as  has  been 
emphasized  especially  by  Ponfick.  Fatty  degeneration  of  the  walls  of  the 
vessels,  of  the  liver,  the  kidneys,  and  sometimes  of  the  voluntary  muscles, 
may  also  be  induced,  but  in  less  degree.  £cchymose3  and  a  hemorrhagic 
diathesis  may  be  the  result  of  profound  anaemia.  Atrophy  of  different  organs 
of  the  body  is  a  natural  result  of  long-continued  anaemia.  The  nervous  cen- 
tres suffer  the  least  in  their  nutrition.  An  interesting  change  in  the  marrow 
of  the  bones  has  been  observed  in  profound  chronic  anaemia,  and  is  probably 
to  be  regarded  as  secondary.  This  change  consists  in  the  appearance  of  red 
in  the  place  of  the  yellow  medulla  which  is  normally  present  in  the  long 
bones  of  adults.  The  fat  disappears,  the  number  of  medullary  cells  is  greatly 
increased,  and  a  considerable  number  of  nucleated  red  blood-corpuscles  make 
their  appearance.  This  alteration  is  a  return  of  the  yellow  marrow  to  the 
condition  it  presents  in  foetal  and  infantile  life.  Some  think  that  this 
change  in  the  osseous  medulla  has  to  do  with  the  regeneration  of  red 
blood-corpuscles. 

Although  it  has  long  been  known  that  if  the  cause  of  anaemia  be  removed 
the  red  corpuscles  are  renewed  in  a  comparatively  short  time,  we  possess  little 
positive  knowledge  as  to  the  mode  of  regeneration.  Experiment  and  patho- 
logical observation  point  especially  to  the  spleen  and  marrow  of  the  bones, 
perhaps  also  to  the  lymphatic  glands,  as  organs  in  which  red  as  well  as  white 
blood-corpuscles  may  be  formed.  There  are  three  leading  views  as  to  the 
Dew  formation  of  human  red  blood-corpuscles  in  the  adult.  According  to 
one  view  (Hayem^s),  they. are  formed  from  little  bodies  identical  with  the 
blood-plates  of  Bizzozero,  and  called  by  Hayem  haematoblasts,  which  are 
found  in  the  circulating  blood;  according  to  a  second  view  (Neumann's), 
they  are  formed  in  the  marrow  of  the  bones  from  leucocytes  by  a  transforma- 
tion of  the  protoplasm  into  haemdglobin  and  a  subsequent  disappearance  of 
the  nucleus ;  according  to  another  view  (Bizzozero's),  they  are  formed  in  the 
marrow  of  the  bones  by  indirect  division  of  nucleated  red  blood-corpuscles. 
According  to  the  two  last  views,  which  are  more  probable  than  the  first, 
nucleated  red  blood-corpuscles  represent  the  young  or  embryonic  blood- 
corpuscles. 

Anaemia  may  be  divided  into  an  acute  and  a  chronic  form.  The  best  exam- 
ple of  acute  anaemia  is  that  produced  by  copious  hemorrhages.  This  also 
affords  the  purest  example  of  oligaemia.  A  considerable  amount  of  blood — in 
dogs  over  one-quarter  of  the  entire  mass — ^may  be  withdrawn  from  healthy  indi- 
viduals without  permanent  damage.  The  loss  of  one-half  of  the  entire  vol- 
ume of  blood  is  usually  fatal.  Females,  as  a  rule,  are  more  tolerant  of  loss 
of  blood  than  males.  Infants  are  especially  susceptible  to  the  evil  effects  of 
the  withdrawal  of  blood.  A  large  quantity  of  blood — in  dogs  over  a  quarter 
of  the  whole  volume — ^may  be  removed  without  more  than  a  temporary  low- 
ering of  the  blood-pressure.  Under  the  influence  of  the  vaso-motor  nerves, 
which  are  affected  by  anaemia  as  by  an  irritant,  the  vessels  adapt  themselves 
within  very  wide  limits  to  varying  amounts  of  blood  without  permanent  alter- 
ation of  the  blood-pressure.  In  healthy  individuals  a  very  considerable  loss 
of  blood  is  repaired  within  a  short  time,  at  the  most  in  three  or  four  weeks. 
The  blood  is  very  soon  restored  to  its  normal  volume  by  the  absorption  of 
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water.  As  the  red  blood-corpuscles  and  the  albumen  are  not  so  easily 
renewed,  the  specific  gravity  of  the  blood  is  now  diminished.  A  condition 
of  hydrajmia  has  replaced  the  oligtemia.  The  white  blood-corpuscles  are 
sooner  restored  than  the  red.  In  proportion  to  their  number,  there  are  fewer 
white  than  red  corpuscles  lost  by  hemorrhage.  The  former  are  of  less  weight, 
more  viscid,  and  do  not  so  readily  escape  from  the  vessels.  Then  the  lymph, 
the  flow  of  which  is  increased  by  severe  hemorrhages,  constantly  brings  new 
leucocytes  to  the  blood,  so  that  soon  after  a  considerable  hemorrhage  the  num- 
ber of  white  corpuscles,  in  proportion  to  the  red,  is  increased.  A  temporary 
relative  leucocytosis  is  thus  produced.  The  food  restores  to  the  blood  its 
normal  amount  of  albumen.  The  red-blood-corpuscles  are  also  regenerated, 
although  more  slowly. 

The  symptoms  of  acute  anaemia  are  of  course  grave  in  proportion  to  the 
amount  of  blood  lost.  They  are  weakness,  pallor,  coldness  of  the  surface, 
feeble  and  rapid  puls6,  dimness  of  vision,  dyspnoea,  muscular  spasms,  espe- 
cially in  the  calves  of  the  legs,  and,  if  the  loss  of  blood  be  suflicient,  uncon- 
sciousness and  epileptiform  convulsion^  from  anaemia  of  the  brain.  Death 
results  from  hemorrhage,  not  in  consequence  of  the  loss  of  red  blood-corpus- 
cles or  of  any  particular  constituent  of  the  blood,  but  from  the  diminution  in 
the  total  volume  of  blood.  To  this  diminished  volume  the  heart  and  the 
blood-vessels  cannot  at  once  adjust  themselves.  The  symptoms  are  more 
marked  when  the  hemorrhage  occurs  in  persons  previously  healthy  than  in 
those  already  enfeebled.  The  immediate  treatment  consists  in  means  to  arrest 
the  hemorrhage,  in  maintenance  of  the  recumbent  posture  with  the  bead 
lower  than  the  feet,  and  in  the  administration  of  stimulants.  If  transfusion 
be  necessary,  the  same  purpose  is  accomplished  by  the  infusion  of  dilute  solu- 
tion of  common  salt  (0.6  per  cent.)  as  by  transfusion  of  blood,  and  the  for- 
mer procedure  is  simpler  and  less  dangerous  than  the  latter. 

The  most  important  causes  of  chronic  anaemia  are  the  following :  1,  repeated 
hemorrhages,  as  menorrhagia,  or  haematemesis  ;  2,  the  loss  of  essential  constit- 
uents of  the  plasma,  particularly  albumen,  as  in  chronic  albuminuria,  pro- 
longed lactation,  chronic  dysentery  and  diarrhcea,  or  prolonged  suppurations ; 
3,  defective  supply  of  nutriment  (anaemia  of  inanition) ;  4,  affections  occa- 
sioning indigestion  and  vomiting,  as  chronic  gastritis,  or  ulcer  of  the  stomach  ; 
5,  chronic  wasting  diseases,  particularly  tuberculosis  and  cancer ;  6,  the  poi- 
sons of  chronic  infectious  diseases,  as  malaria,  or  syphilis ;  7,  certain  mineral 
poisons,  especially  lead  and  mercury.  Anaemia  more  acute  in  its  development 
may  attend  acute  infectious  diseases,  as  yellow  fever,  typhoid  fever,  and  the 
entrance  into  the  blood  of  poisons  which  rapidly  destroy  the  red  corpuscles, 
as  phosphorus  and  the  biliary  salts.  There  is,  further,  an  important  class 
of  anaemias  for  which,  with  our  present  knowledge,  no  cause  can  be  assigned. 
This  class  embraces  leucocythaemia,  pseudo-leucocythaemia,  Addison's  disease, 
chlorosis,  and  pernicious  anaemia.  Profound  and  often  fatal  anaemia,  without 
apparent  icause  or  obvious  structural  changes  in  the  body,  exclusive  of  those 
which  may  be  secondary  to  the  anaemia,  is  known  as  primary,  idiopathic, 
essential,  or  pernicious  anaemia.  The  most  reasonable  hypothesis  as  to  these 
anaemias  without  known  cause  is  that  they  depend  upon  disturbances  in  the 
blood-forming  organs,  which  may  be  embraced  under  the  generic  name  haema- 
topoietic system.  As  these  forms  of  anaemia  constitute,  for  the  most  part, 
well-defined  diseases,  susceptible  usually  of  diagnosis,  it  will  be  convenient  to 
treat  of  them  in  Part  II.  of  this  work  under  the  heading  "  Diseases  of  the 
Haematopoietic  System,"  although,  as  has  already  been  stated,  our  knowledge 
of  the  formation  of  blood-corpuscles  after  birth  is  incomplete. 

As  is  evident  from  the  enumeration  of  its  causes,  symptomatic  anaemia  is 
incident  to  a  variety  of  diseases,  in  connection  with  which  it  will  here&fler 
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be  referred  to.  It  is  proper  here  to  mention  the  common  and  most  diagnostic 
sjmptoms,  although  they  may  be  modified  by  the  primary  disease.  Such 
symptoms  are  pallor  of  the  face  and  mucous  membranes,  impairment  of  mus- 
cular and  mental  energy,  functional  disorders  of  the  nervous  system,  especi- 
ally neuralgia  and  so-called  spinal  irritation,  coldness  of  the  surface,  dyspnoea 
on  exertion,  impaired  digestion,  palpitation  of  the  heart,  a  pulse  either  small 
or  full,  but  compressible.  It  is  important  to  note  that  in  persons  who  have  an 
nnusual  vascularity  of  the  face  ansemia  may  exist  not  only  without  notable 
pallor,  but  even  with  a  rosy  complexion.  Of  special  importance  in  the  diag- 
nosis of  ancemia  is  the  presence  of  certain  physical  signs.  There  is  often 
present  in  anaemia  a  soft  bellows  murmur  accompanying  the  first  sound  of  the 
hearty  and  beard  most  distinctly  at  the  base  of  the  heart  and  in  the  larger 
arteries,  the  carotid,  the  subclavian,  etc.  To  constitute  evidence  of  ansemia 
there  must  be  wanting  the  signs  of  organic  lesion  of  the  heart  and  large  ves- 
sels. In  conjunction  with  this  murmur  a  continuous  humming  sound,  some- 
times musical,  is  heard  when  the  stethoscope  is  applied  over  the  veins  of  the 
Deck.  Thi.s  sound,  due  to  the  movement  of  blood  in  the  veins,  is  called  the 
Teoous  hum,  or,  after  the  French,  hruif  de  diahk.  These  murmurs  are  dis- 
tinguished from  those  denoting  lesions,  as  inorganic,  haeniic,  or  ana?mic  mur- 
murs. The  arterial  murmur  is  present  in  only  a  certain  proportion  of  cases, 
but  the  venous  hum  may  be  heard  almost  invariably. 

Symptomatic  anaemia  is  sometimes  amenable  to  treatment,  at  other  times 
DOt,  according  to  the  nature  of  the  primary  disease.  It  may  be  noted  that 
anaemia  is  not  incompatible  with  embonpoint.  The  first  indication  is  to  ascer- 
tain and  remove  if  possible  the  cause  or  causes  on  which  the  anaemia  depends. 
The  most  important  measures  in  restoring  the  quality  and  quantity  of  red 
globules  are — -first^  a  nutritious  alimentation,  into  which  meat  should  enter 
largely ;  $ecoiHf,  iron  as  a  special  remedy,  the  effect  of  which  in  increasing 
the  amount  of  haemoglobin  and  the  number  of  corpuscles  is  often  remark- 
able :  thirds  other  tonics,  as  arsenic,  quinine,  strychnine,  and  stimulants  to 
render  the  digestive  functions  more  active;  find /ovrth,  a  regimen  calculated 
to  increase  the  energy  of  the  assimilative  functions,  consisting  in  exercise  in 
the  open  air,  change  of  climate,  recreation,  etc. 

HydrsBmia. 

By  hydrttnva  is  understood  a  relative  or  an  absolute  increase  in  the  amount 

<^  water  in  the  blood  in  proportion  to  the  solid  ingredients.     It  is  the  dimi- 

natioD  in  the  amount  of  albumen  which  forms  the  chief  element  in  hydra^mia. 

Less  emphasis  is  laid  in  this  connection  upon  the  loss  of  blood-corpuscles, 

although,  as  has  been  mentioned  already,  ansemia  and  hydraemia  are  usually 

associated.    The  salts  and  extractive  matters  of  the  blood  are  left  out  of  con- 

sderatioD.      Hydraemia  is  essentially  hypalbuminosis,  relative  or  absolute. 

There  are  three  possible  forms  of  hydremia:  in  thefrst,  the  amount  of 

vater  is  normal,  but  the  solids  are  diminished ;  in  the  sfrohd,  the  solids  are 

normal  in  quantity,  but  the  amount  of  water  is  increased  ;  in   the  thirds  the 

mount  of  solids  is  diminished,  and  that  of  the  water  is  increased.     In  the 

third  form  the  highest  degree  of  hydraemia  is  reached.     The  various  causes 

of  anaemia,  involving  loss  of  the  solid  constituents  of  the  blood,  are  also 

citises  of  hydraemia.     The  most  extreme  hydraemia  is  that  produced  in  many 

Ofies  of  chronic  nephritis  or  Bright's  disease,  in  which  there  is  not   only  a 

eontinual  drain  of  albumen  from  the  blood,  but  the  excretion  of  water  by 

«he  kidneys  is  lessened.     The  conditions  are  here  present  for  the  production 

of  the  third  form  of  hydraemia.     In  Bright's  disease  the  specific  gravity  of 

the  blood-serum  has  been  known  to  sink  from  1030  to  1013,  the  percentage 
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of  albumen  from  8  to  4,  corresponding  to  an  increase  in  the,  amount  of  water 
from  90  to  95  per  cent. 

General  oedema  has  long  been  considered  to  be  a  most  characteristic  symp- 
tom of  hydrsemia.  The  abundant  serous  transudations  in  various  parts  of 
the  body  in  Bright's  disease  have  been  referred  directly  to  the  extreme 
hydraemia  of  this  disease.  It  was  naturally  supposed  that  the  less  concen- 
trated the  plasma,  the  more  readily  it  would  transude  through  the  walls  of 
the  vessels.  The  experiments  of  Cohnheim  and  Lichtheim/  however,  have 
demonstrated  that  hydraemia,  even  when  present  in  a  degree  never  met  with 
in  man,  is  not  a  direct  cause  of  general  oedema,  but  that  this  oedema  follows 
only  when  the  nutrition  of  the  vascular  walls  is  impaired  and  they  are  thereby 
rendered  more  permeable.  Inasmuch,  however,  as  the  hydraemia  favors  this 
weakening  of  the  vessel-walls,  it  still  must  be  considered  an  important  indi- 
rect cause  of  dropsy. 

AnhydrsBmia. 

A  too  concentrated  8tat€  of  the  blood  in  consequence  of  an  absolute 
increase  in  itu  solid  constituents  is  not  a  recognized  pathological  condition. 
We  know  nothing  of  absolute  hi/pcralbuminosis  as  a  morbid  state  of  the 
blood.  Anh^drsemia,  or  a  thickened  condition  of  the  blood  from  loss  of 
water,  is  familiar  to  us  in  man  only  as  a  change  resulting  from  excessive 
serous  discharges  from  the  intestine,  particularly  as  a  result  of  cholera.  In 
cholera  the  blood  may  become  so  concentrated  as  to  flow  with  difficulty  and 
to  present  an  almost  tarry  consistence.  As  there  is  an  effort  to  repair  the 
loss  of  water  by  absorption,  the  organs  and  tissues  become  shrunken  and  dry, 
the  secretions  are  diminished  or  checked,  tl^e  circulation  is  slow,  the  blood- 
pressure  is  reduced,  and  the  pulse  becomes  feeble  or  imperceptible.  The 
appearance  of  the  salts  of  potassium  in  the  plasma  indicates  that  red  blood- 
corpuscles  are  destroyed.  If  reaction  ensue  aft^r  the  choleraic  discharges 
cease,  the  blood  is  rapidly  restored  to  its  normal  percentage  of  water  by 
the  absorption  of  fluids  taken  into  the  system. 

Hyperinosis;  Hjrpinosis. 

An  abnormal  increase  in  the  amount  of  fibrin  in  the  blood  constitutes 
hypcTinosis ;  an  abnormal  diminution  of  the  fibrin  is  called  hypinosis.  In 
former  times,  when  venesection  was  more  frequently  practised,  physicians 
paid  much  attention  to  the  amount  of  fibrin  in  the  blood,  to  the  rapidity  with 
which  it  coagulates,  and  to  the  appearance  of  the  coagulum.  It  is  now  recog- 
nized that  many  fallacies  existed  in  the  former  methods  of  analysis,  and  that 
estimates  of  the  fibrin  do  not  have  the  diagnostic  value  formerly  attributed 
to  them.  The  statements  formerly  made  as  to  increase  or  diminution  of  fibrin 
in  the  blood  were  based  upon  the  amount  of  coagulum  formed  after  death  or 
in  blood  withdrawn  by  venesection,  or  upon  the  rapidity  with  which  coagula- 
tion occurred.  Fibrin,  however,  does  not  exist  preformed  in  the  blood.  The 
quantity  of  fibrin  which  coagulates  from  the  blood  is  believed  to  depend  less 
upon  the  amount  of  fibrin-forming  substance  in  the  blood  than  upon  the  pres- 
ence or  absence  of  conditions  which  favor  or  impede  the  coagulation. 

Imperfect  coagulation  of  the  blood,  or  hypinosis  in  the  old  sense,  has  been 
observed  in  some  acute  infectious  diseases,  in  acute  icterus,  in  death  from 
asphyxia,  and  in  death  from  certain  poisons,  such  as  sulphuretted  hydrogen 
and  hydrocyanic  acid.  Increase  of  fibrin,  or  hyperinosis,  occurs  in  inflam- 
mations, in  pneumonia,  in  acute  rheumatism,  and  in  erysipelas. 

*  Virehou/a  Archive  Bd.  69,  p.  106. 
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The  fio-called  hvffy  coatj  or  crusta  injlammatorki^  is  due  to  the  slow  coagula- 
tion of  the  fihrio,  so  that  the  red  corpuscles  have  time  to  sink  and  leave  the 
upper  layers  of  the  coagulum  uncolored.  This  appearance  in  blood  removed 
by  venesection  is  not  characteristic  of  inflammation  and  has  no  diagnostic 
value. 

Leucocytosis. 

According  to  the  nomenclature  proposed  by  Virchow,  a  temporary  increase 
ID  the  number  of  white  corpuscles  in  the  blood  is  called  lemon/tosis ;  a  perma- 
nent and  usually  much  greater  increase  constitutes  the  disease  called  hncocy- 
tkstmm  or  leukaemia.  The  number  of  white  corpuscles  in  the  blood  is  subject 
to  much  greater  variation,  within  normal  limits,  than  is  that  of  the  red  cor- 
puscles. The  proportion  is  usually  estimated  as  1  white  to  350-500  red. 
Leucocytosis,  indicated  by  a  moderate  increase  in  the  number  of  white  cor- 
puscles, has  been  observed,  as  a  physiological  condition,  during  digestion  and 
in  pregnancy.  Leucocytosis  is  present  in  inflammations  attended  with  pro- 
fuse suppuration.  It  is  also  observed  in  fevers.  A  relative,  and  sometimes  an 
absolute,  leucocytosis  is  often  present  in  anaemic  conditions,  as  already  men- 
tioned. The  increase  in  white  corpuscles  in  these  conditions  rarely  approaches 
in  degree  that  found  in  the  disease  leucocythasmia,  in  which  the  proportion  of 
white  to  red  may  be  as  1  to  10,  1  to  3,  and  even  in  one  case  3  white  were 
present  to  2  red.  In  leucocythaemia  the  number  of  red  corpuscles  is  dimin- 
ished, and  the  symptoms  are  mainly  those  of  anaemia.  This  disease  will  be 
considered  in  Part  II.  of  this  work,  in  the  section  treating  of  diseases  of  the 
haematopoietic  system. 

Alterations  in  the  Oases  of  the  Blood. 

The  gases  contained  in  the  blood  arc  oxygen,  carbonic  acid,  and  nitrogen. 
The  oxygen  is,  for  the  most  part,  in  unstable  combination  with  haemoglobin 
in  the  form  of  oxyhaemoglobin.  There  may  be  also  a  small  amount  of  oxy- 
gen simply  dissolved  or  absorbed  in  the  plasma.  The  oxygen  may  be  easily 
driven  out  of  the  blood  by  certain  other  gases,  as  carbonic  oxide^  or  by  a 
vacuum.  Carbonic  acid  gas  exists  in  the  plasma  and  in  the  red  corpuscles  of 
the  blood  only  in  combination  with  alkalies  or  alkaline  salts ;  none  is  held  in 
simple  solution  (P.  Bert).  Nitrogen  is  simply  absorbed.  Of  course,  the 
stable  combinations  of  these« gases  in  the  blood  do  not  here  enter  into  con- 
aderation. 

Probably  the  only  influence  which  can  vicrecise  the  quantity  of  oxygen  in 
the  blood  sufficiently  to  give  rise  to  morbid  symptoms  is  the  inhalation  of 
fompressed  air;  and  here  the  evil  effects  are  due  less  to  the  increased  quan- 
tity than  to  the  increased  tension  of.  the  oxygen  in  the  blood.^  Death  in 
compressed  air  may  result  as  well  from  excess  of  carbonic  acid  in  the  blood 
aa  from  excess  of  oxygen.  The  effiects  of  changes  in  the  barometric  pressure 
have  been  ably  studied  by  Paul  Bert,'  who  investigated  the  influence  of  com- 
pressed and  of  rarefied  air  upon  men  and  animals.  He  found  that  evil  eff'ects 
are  felt  under  a  pressure  of  six  atmospheres ;  that  in  animals  convulsions 
appear  when  the  pressure  reaches  twenty  atmospheres ;  and  that  death 
npidly  ensues  when  the  pressure  equals  twenty -five  atmospheres.  As  the 
bsmoglobin  in  normal  arterial  blood  is  nearly  or  quite  saturated  with  oxy- 

'G.  T.  Liebig  {Munchcner  diTAl.  Tntefliffenzbl.,  No.  19.  1879)  explains  the  injurious 
infiocDce  of  compreffied  air  by  the  mechanical  hindrance  which  it  offers  to  expira- 
tii*o. 

'  La  PrtMdtm  bocrofnitriqut,  etc,  Paris,  1878. 
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gen  (Herter)^  it  is  mainly  the  dissolved  oxygen  of  the  plasma  which  is  aug- 
mented by  inhaling  compressed  air.  According  to  Bert,  death  ensues  when 
the  proportion  of  oxygen  in  the  arterial  blood  is  augmented  one-third. 
Under  the  influence  of  this  superoxygenation  of  the  blood  the  oxidation 
of  the  tissues  is  diminished,  the  production  of  carbonic  acid,  the  excretion 
of  urea,  and  the  destruction  of  sugar  in  the  blood  are  lessened,  and  as  a 
result  the  temperature  is  lowered. 

The  study  of  the  effects  of  high  atmospheric  pressure  upon  man  has 
acquired  especial  interest  in  consequence  of  the  extensive  use  made  of  com- 
pressed air  in  engineering  operations.  In  diving-bells,  in  mines  in  which 
compressed  air  is  used  to  keep  water  from  flowing  into  the  shafts,  in  the  cais- 
sons employed  in  the  sinking  of  piers,  men  are  subjected  to  the  influence  of 
compressed  air,  but  the  degree  of  compression  rarely  suflices  in  itself  to  pro- 
duce grave  symptoms.  Some  inconvenience  may  be  felt  from  pain  in  the 
ears  and  sometimes  in  the  frontal  and  maxillary  sinuses.  There  is,  however, 
danger  in  passing  rapidly  from  highly-compressed  air  into  the  normal  atmo- 
sphere if  the  stay  in  the  former  have  been  long.  A  number  of  fatal  accidents 
have  occurred  from  ignorance  or  negligence  in  this  respect.  Hoppe-Seyler, 
and  subsequently  Bert,  found  that  if  the  pressure  have  been  considerable  and 
it  be  too  rapidly  removed,  nitrogen  is  set  free  in  the  blood  in  the  form  of  gas- 
eous bubbles,  which,  collecting  in  the  right  side  of  the  heart,  stop  the  circu- 
lation and  cause  sudden  death.  Nitrogen  is  absorbed -by  the  blood  in  accord- 
ance with  Dalton's  law  for  the  absorption  of  gases  by  fluids,  and  consequently 
accumulates  in  the  blood  in  considerable  quantity  in  compressed  air.  There 
have  been  observed  occasionally  to  follow  the  removal  of  the  pressure  certain 
symptoms,  to  which  A.  H.  Smith  ^  has  given  the  name  of  the  caisson  disease^ 
and  the  explanation  of  -which  is  not  established.  The  most  frequent  and 
important  of  these  symptoms  are  pain  in  one  or  more  of  the  extremities,  and 
sometimes  in  the  trunk,  epigastric  pain  and  vomiting,  paralysis  more  or  less 
complete,  general  or  looal,  most  frequently  confined  to  the  lower  half  of  the 
body,  headache,  and  vertigo.  According  to  Smith,  the  duration  of  the  cais- 
son disease  varies  from  three  or  four  hours  to  six  or  eight  days.  The  paral- 
ysis may  disappear  within  twelve  hours  or  may  continue  for  weeks.  Death 
occurs  only  in  cases  which  are  severe  from  the  first.  Smith  refers  the  symp- 
toms, at  least  in  severe  cases,  to  congestion  of  the  brain  and  spinal  cord.  It 
is,  however,  not  improbable  that  at  least  some  of  the  symptoms  may  be  doe 
to  the  liberation  of  bubbles  of  nitrogen  in  moderate  amount  or  in  situations 
not  immediately  endangering  life.  Morphine,  atropine,  and  especially  ergot, 
were  found  useful  in  relieving  the  pain.  The  main  reliance,  when  the  symp- 
toms are  urgent,  and  especially  when  life  is  endangered  soon  after  removal 
of  the  pressure,  is  return  to  compressed  air.  Bert  has  proposed  the  inhala- 
tion of  oxygen  to  displace  the  free  nitrogen  from  the  blood  by  diffusion. 

Air  compressed  not  more  than  from  one  to  five  atmospheres  has  been 
employed  as  a  therapeutical  agent,  chiefly  in  certain  pulmonary  disorders. 
The  influence  of  moderately-compressed  air  is  to  diminish  the  number  of  pul- 
sations of  the  heart  and  to  increase  the  capacity  of  the  lungs  by  compression 
of  the  intestinal  gases.  According  to  Bert,  the  maximum  of  oxidation  takes 
place  under  a  pressure  of  three  atmospheres. 

A  condition  attributed  to  excess  of  oxygen  in  the  blood  is  a  temporary 
cessation  of  the  respiratory  acts  which  is  observed  to  follow  violent  and  full 
inspirations,  and  which  has  been  studied  chiefly  by  physiologists  on  animals, 
the  condition  being  induced  by  vigorous  artificial  respiration.  To  the  cessa- 
tion of  breathing  as  thus  produced  the  term  opnoea  is  limited  by  some  Ger- 
man writers ;  but  this  term,  as  usually  applied,  embraces  the  various  condi* 

*  The  Effects  of  High  Atmospheric  Pressure,  Brooklyn,  1873. 
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tioQS  which  occasion  dyspnoea.  In  the  latter  comprehensive  sense,  inclusive 
of  serious  disturbances  of  haDmatosis,  whether  accompanied  or  not  by  a  sense 
of  the  want  of  breath,  or  dyspnoea,  the  term  will  be  used  in  this  work. 

Deficiency  of  oxygen  in  the  blood  is  of  much  greater  pathological  import- 
ince  than  its  increase.     If  the  quantity  of  oxygen  in  the  blood  be  greatly 
diminl^ed,  there  follows  a  group  of  symptoms  to  which  the  names  ^ffoca- 
tioHy  asphyxia y  and  ct/aitosis  are  applied.     Causes  which  reduce  the  amount 
of  oxygen  in  the  blood  sufficiently  to  produce  suffocative  symptoms  are — 1, 
diminatioD  in  the  supply  of  oxygen  to  the  pulmonary  capillaries,  as  from 
breathing  in  rarefied  air  and  in  small  closed  spaces ;  also  from  obstruction  or 
compression  of  the  air-passages,  as  in  croup ;  from  diseases  which  lessen  the 
respiratory  surface  of  the  lungs  or  interfere  with  their  function,  as  pneumo- 
nia, phthisis,  pneumothorax,  asthma,  oedema;   from   interference  with   the 
respiratory  centre,  as  in  certain  affections  of  the  central  nervous  system  and 
in  narcotic  poisoning ;  2,  obstruction  to  the  circulation  in  the  lungs,  as  from 
embolism  of  the  pulmonary  artery  and  in  valvular  lesions  of  the  heart ;  3, 
dimination  in  the  amount  of  haemoglobin  in  the  blood,  such  as  results  from 
profuse  hemorrhages ;  4,  displacement  of  oxygen  from  its  combination  with 
luemoglobin  by  other  gases  which  enter  into  a  firmer  combination,  as  carbonic 
oxide,  from  which  many  intentional  and  accidental  cases  of  poisoning  have 
resulted  (nitric  oxide  also  displaces  the  oxygen,  but  being  irrespirable  need 
not  here   be  considered) ;   5,  rapid  reduction  of  ox y haemoglobin  by  gases 
which  seize  the  oxygen,  such  as  sulphuretted  hydrogen,  and  probably  also 
pbosphuretted,  arseniuretted,  and  antimoniuretted  hydrogen,  which  further 
decompose  the  blood.     Mention  here  should  also  be  made  of  the  asphyxia 
of  new-bom  children  (asphyxia  neonatorum),  which  is  due  to  separation  of 
the  placenta  or  to  closure  of  the  umbilical  vessels  before  birth.     After  death 
from  rapidly-produced  suffocation  the  blood  is  of  a  dark  color,  and  usually, 
•hhough  not  always,  fluid  or  imperfectly  coagulated ;  the  right  cavities  of 
the  heart  are,  as  a  rule,  distended  with  blood,  the  mucous  membrane  of  the 
larynx  and  trachea  is  congested ;   and   ecchymoses  are  frequently  present 
beneath  the  pleura  and  pericardium.     In  consequence  of  the  fluid  condition 
of  the  blood  there  is  hypostatic  congestion  of  most  organs,  and  unusually 
marked  livid  spots  (//rwvj»  mortis)  on  the  most  dependent  parts  of  the  surface 
of  the  body.     Chemical  analysis  of  the  blood  just  before  death  shows  the 
oxygen  to  be  nearly  or  entirely  absent  and  the  carbonic  acid  to  be  more  or 
less  increased  in  amount.     After  poisoning  by  carbonic  oxide,  the  blood  is 
bright  red  instead  of  dark,  unless  this  gas  has  been  partly  or  wholly  con- 
verted into  carbonic  acid. 

The  symptoms  of  suffocation  are,  at  first,  dyspnoea,  as  indicated  by  increase 
m  the  rapidity  or  in  the  depth  of  the  respiratory  movements,  or  in  both ; 
eoovukions,  which  are  usually  absent  when  the  suffocation  is  not  rapidly 
indaced,  and  which  even  in  rapid  suffocation  may  fail,  as  in  drowning ;  low- 
ering of  the  temperature ;  elevation  of  the  blood-pressure ;  at  first  slowing 
of  the  pulse  from  irritation  of  the  vagi,  then  increased  rapidity  from  paral- 
jas;  dilatation  of  the  pupils ;  protrusion  of  the  eyeballs  (exophthalmos),  and 
a  darft  blue,  so-caUed  cyanotic  hue  of  the  surface  of  the  body.  At  a  late 
«aee  these  symptoms  may  become  considerably  modified.  This  is  the 
ifphyctic  stage  proper.  In  it  the  color  becomes  less  dark,  the  dyspnoea  is 
k^ned  or  disappears,  the  pulse  is  small  and  frequent,  reflex  excitability  is 
lessened,  and  finally  unconsciousness,  anaesthesia,  and  death  follow.  Sugar 
may  appear  in  the  urine  in  cases  of  suffocation.  The  symptoms  which  have 
Wn  enumerated  are  modified  in  individual  cases,  especially  by  the  rapidity 
with  which  the  oxygen  in  the  blood  is  lessened  in  amount.  Dyspnoea,  with 
more  or  less  marked  suffocative  symptoms,  is  an  important  element  in  many 
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diseases  which  will  be  considered  in  Part  II.  of  this  work.  There  has  been 
much  dispute  as  to  whether  the  symptoms  of  suffocation,  particularly  dysp- 
no3a,  are  due  to  the  loss  of  oxygen  in  the  blood  or  to  the  excess  of  carbonic 
acid.  It  is  now  quite  certain  that  in  rapid  suffocation  the  dyspnoea  is  due 
chiefly  to  the  diminished  quantity  of  oxygen.  It  is  possible  to  produce  all 
of  the  symptoms  of  asphyxia  in  animals  by  lessening  the  amount  of  oxygen 
without  increasing  the  amount  of  carbonic  acid  in  the  blood  (Pfluger),  and 
although  a  large  accumulation  of  carbonic  acid  in  the  blood  also  causes  dysp- 
noea, the  amount  of  this  gas  found  in  the  blood  jn  most  cases  of  asphyxia  is 
not  sufficient  to  explain  the  symptoms.  The  treatment  consists  in  removal 
of  th6  cause,  if  possible,  and  in  efforts  to  increase  the  (juantity  of  oxygen  in 
the  blood.  This  increase  is  best  effected  by  the  employment  of  artificial 
respiration  and  by  the  inhalation  of  oxygen.  In  poisoning  by  carbonic  oxide 
the  transfusion  of  blood  has  proved  successful.  Special  therapeutical  indica* 
tions  will  be  considered  in  the  second  part  of  this  work. 

Although,  as  has  been  mentioned,  in  most  cases  of  suffocation  there  is  an 
excessive  amount  of  carbonic  acid  in  the  blood,  this  excess  does  not  usually 
suffice  to  produce  dyspnoea.  It  is,  however,  possible  to  produce  this  symptom 
by  inhaling  air  containing  a  large  quantity  of  carbonic  acid,  even  if  there  be 
no  diminution  of  oxygen.  The  asphyxia  is  developed*more  slowly  than  when 
resulting  from  lack  of  oxygen.  The  experiments  of  Raoult*  have  shown  that 
the  presence  of  carbonic  acid  in  the  inspired  air  diminishes  the  quantity  of 
carbonic  acid  produced  in  the  body,  and  especially  the  amount  of  the  oxygen 
consumed.  The  experiments  of  Friedl'ander  and  Herter^  upon  animals  demon- 
strate that  if  the  quantity  of  oxygen  be  normal,  inhalation  of  air  containing 
an  excess,  but  less  than  20  per  cent.,  of  carbonic  acid  produces  symptoms  of 
irritation,  such  as  increased  frequency  of  respiration  and  increased  blood- 
pressure,  but  no  really  poisonous  effects ;  but  if  the  amount  of  carbonic  acid 
be  increased  to  about  30  per  cent.,  symptoms  of  depression  follow,  the  breath- 
ing becomes  slower  and  weaker,  the  blood-pressure  sinks,  voluntary  and  reflex 
movements  are  weakened  and  finally  abolished,  the  temperature  falls,  and  the 
animal  dies  in  the  course  of  a  few  hours.  If  the  quantity  of  carbonic  acid 
be  increased  to  the  maximum,  the  symptoms  of  depression  follow  very  rap- 
idly, and  death  occurs  frequently  within  half  an  hour.  According  to  Bert, 
symptoms  of  carbonic-acid  poisoning  do  not  appear  until  all  of  the  alkali  in 
the  blood  has  been  saturated  with  carbonic  acid  and  the  gas  begins  to  be  dis- 
solved in  the  plasma. 

Changes  in  the  Albumen,  Fat,  and  Inorganic  Salts  of 

the  Blood. 

These  changes  can  be  dismissed  with  a  few  words.  Enough  has  already 
been  said  in  connection  with  hydraemia  and  anhydracmia  concerning  altera- 
tions in  the  quantity  of  albumen.  Fat  is  probably  always  present  in  the 
blood-plasma  in  health.  Its  average  amount  is  estimated  at  2  to  3  parts  per 
1000,  but  the  quantity  varies  considerably  within  normal  limits.  The  amount 
of  fat  in  the  blood  is  increased  during  the  digestion  of  fatty  substances,  when 
the  blood  may  acquire  a  milky  or  chylous  appearance  from  the  molecules  of 
fat.  In  diabetes  the  blood  often  has  a  slightly  milky  appearance  from  an 
increased  amount  of  fat.  This  condition  of  the  blood  is  called  lipatmia.  It 
is  said  that  in  certain  diseases  of  the  liver,  in  phthisis,  and  in  chronic  alcohol- 
ismus  there  is  increased  amount  of  fat  in  the  blood.  This  chylous  condi- 
tion of  the  blood  is,  of  course,  not  to  be  confounded  with  the  entrance  of 

>  CompUs  rendus.  t.  82,  p.  1101. 

« Zeitachr.f.  FhysioL  aemie,  Bd.  2,  p.  99,  1878. 
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oil-drops  into  the  blood  after  fractures  and  in  certain  morbid  conditions.  This 
fkity  embolism  has  already  been  described.  (See  Embolism  ami  Thromhosn,) 
We  are  not  able  to  assign  any  pathological  importance  to  a  chylous  condition 
<^  the  blood.^ 

Although  the  inorganic  salts  are  present  only  in  small  amount  in  the  blood 
(8  parts  to  1000,  of  which  about  one-half  is  chloride  of  sodium),  they 
undoubtedly  have  an  important  part  in  the  vital  processes.  The  effects  of 
their  withdrawal  from  the  food  are  described  in  works  on  physiology  and 
can  hardly  claim  pathological  importance.  Some  writers  have  attributed  the 
symptoms  of  scorbutus  to  a  deficiency  of  alkaline  carbonates  or  to  a  lack  of 
potash  salts  in  the  blood,  but  we  possess  no  very  satisfactory  chemical  analy- 
sis of  the  blood  of  scorbutic  individuals.  There  seems  to  be  no  diminution 
in  the  chlorides  of  the  blood  in  pneumonia  and  in  the  fevers,  notwithstand- 
ing sometimes  an  entire  absence  of  chlorides  in  the  urine  in  these  affections. 
The  disejises  rachitis  and  osteomalacia  are  supposed  by  many  to  depend  upon 
an  insufficient  amount  of  the  salts  of  lime  in  the  blood.  According  to 
C.  Schmidt,  there  is  a  definite  relation  between  the  quantity  of  albumen  and 
that  of  salts  in  the  blood,  diminution  in  the  albumen  being  attended  by 
increase  in  the  salts. 


CHAPTER    VII. 
GENERAL  PATHOLOGY  OF  THE  BLOOD  (Concluded). 

GlTcohsmia — Acetonemia— Urspmia—Ammonisemia—Uricsemia  or  Lithaemia — Choleemia 
— Cholesteraemia— MelaiiSBmia — Scpticsemia — Pyaemia. 

OlycohaBmia. 

GLYCOHuEMIA  signifies  the  presence  of  sugar  in  the  blood.  A  small 
amount  of  grape-sugar  exists  normally  in  the  plasma  of  the  blood.  This 
normal  amount  is  estimated  at  from  1  to  2i  parts  per  1000.  The  quantity 
of  sugar  is  about  the  same  in  venous  and  in  arterial  blood,  and  does  not  seem 
to  be  essentially  influenced  by  the  diet,  beyond  the  fact  that  sugar  is  absorbed 
from  the  intestine  by  the  portal  vein.       \ 

If  the  quantity  of  sugar  in  the  blood  exceed  a  certain  amount  (2 1-3  parts 
per  1000,  according  to  Bernard),  sugar  appears  in  the  urine,  constituting  the 
condition  called  g/ycositria.  Many  physiologists  indeed  believe  that  a  trace 
of  sngar  is  present  in  the  normal  urine,  the  quantity  being  so  small  as  to  be 
anrecognizable  by  the  ordinary  tests.  Glycosuria  may  be  a  temporary  con- 
dition in  health  and  in  disease,  or  it  may  be  long  continued.  Prolonged  gly- 
eosnria  is  attended  by  a  group  of  characteristic  symptoms,  and  is  called  <//a- 
iefet  nvSitug,  a  disease  which  will  be  considered  in  Part  II.  of  this  work. 
Certain  considerations  pertaining  to  the  pathogeny  of  glycohaeniia  as  a 
morbid  state  find  their  place  appropriately  under  the  general  pathology  of 
the  blood.  The  amount  of  sugar  in  the  blood  of  diabetic  individuals  may 
be  9  parts  to  1000  of  serum  (Hoppe-Seyler).      There  has  been  found  in 

'Sandere  and  Hamilton  {Eflif*.  Med.  Jovnwl,  vol.  ii.  p.  47,  1879),  however,  consider 
llpraia  and  the  resulting  fatty  emboli  as  the  cause  of  the  dyspnoea  and  other  symptoms 
of  diabetic  coma. 
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diabetes  increased  decomposition  of  the  nitrogenous  constituents  of  the  body, 
as  indicated  by  an  excess  in  the  excretion  of  urea  out  of  proportion  even  to 
the  large  amount  of  ingesta.  Quincke  found  an  increased  amount  of  iron  in 
various  organs  of  the  body,  indicating  increased  destruction  of  red  blood- 
corpuscles.  In  the  milder  cases  of  diabetes  the  sugar  may  be  made  to  disap- 
pear from  the  urine  by  withholding  saccharine  and  amylaceous  articles  of 
food ;  in  the  more  severe  cases  the  sugar  remains,  although  in  diminished 
amount,  during  a  diet  of  strictly  animal  food.  Permanent  glycosuria  may  ap- 
pear as  a  symptom  of  certain  affections  of  the  central  nervous  system,  particu- 
larly tumors  and  hemorrhages  involving  the  medulla  oblongata.  With  this  occa- 
sional exception  there  are  found  in  diabetes  mellitus  no  pathological  changes  to 
which  the  increase  of  sugar  in  the  blood  can  be  referred  with  any  certainty. 

There  are  many  theories  as  to  the  nature  of  diabetes  mellitus,  but  none 
has  yet  obtained  general  acceptance.  Most  of  these  theories  are  little  more 
than  conjectures  based  chiefly  on  physiological  experiments,  the  results  of 
many  of  which  are  still  in  controversy,  or,  with  our  present  knowledge, 
neither  admit  of  interpretation  nor  shed  much  light  upon  diabetes  as  it 
occurs  in  man.  A  temporary  glycosuria  can  be  produced  in  animals  in  a 
great  variety  of  ways,  of  which  the  longest  known  and  most  celebrated  is 
puncture  of  the  floor  of  the  fourth  ventricle,  the  piqUre  of  Bernard.  This 
is  thought  to  cause  vaso-motor  paralysis  of  the  blood-vessels  of  the  liver, 
and  to  hasten  thereby  the  circulation  through  the  organ.  Among  other 
methods  of  producing  glycosuria  experimentally,  may  be  mentioned  injuries 
of  various  parts  of  the  brain  and  of  the  spinal  cord,  destruction  of  sympa- 
thetic ganglia  or  division  of  sympathetic  nerves  in  different  situations,  irrita- 
tion of  the  depressor  nerve,  poisoning  with  curare,  carbonic  oxide,  and  most 
narcotics,  injection  of  large  quantities  of  solutions  of  common  salt  into  the 
blond,  and,  in  cats,  simple  fixation  and  tracheotomy. 

There  arc  two  possibilities  as  to  the  accumulation  of  sugar  in  the  blood. 
One  is  that  there  is  increased  access  of  sugar  to  the  blood ;  the  other,  that 
there  is  diminished  consumption  of  sugar  in  the  system.  An  increased 
amoun^  of  sugar  has  been  supposed  to  come  fn)m  different  sources — from 
the  liver,  from  the  intestine,  from  the  muscles,  or  from  the  tissues  in  general. 
The  theory  of  the  lupntogewtHs  origin  of  diabetes  mellitus  is  the  one  which 
has  been  most  widely  accepted  since  the  researches  of  Bernard  upon  the  gly- 
cogenic function  of  the  liver.  There  are  two  modifications  of  the  theory 
that  in  diabetes  an  increased  quantity  of  sugar  passes  from  the  liver  into  the 
blood.  In  order  to  understand  these  two  forms  of  the  hepatogenous  theory, 
it  is  necessary  to  know  that  it  is  thought  not  only  that  glycogen  is  formed 
out  of  sugar,  but  that  it  is  also  converted  into  sugar.  According  to  one  view, 
in  diabetes  the  production  of  sugar  in  the  liver  is  abnormally  great.  This 
may  be  due  to  increased  formation  of  glycogen  or  of  sugar-ferment,  or  it 
may  be  the  result  of  too  rapid  passage  of  glycogen  from  the  hepatic  cells 
into  the  blood,  where  it  is  converted  into  sugar.  Pavy  supposes  that  the 
liver  produces  sugar  in  diabetes,  but  not  in  health.  Another  form  of  the 
hepatogenous  theory  is  that  the  sugar  which  is  brought  to  the  liver  by  the 
portal  vejn,  whether  in  normal  or  in  abnormal  quantity,  is  not  converted 
into  glycogen,  but  passes  unchanged  through  the  liver  into  the  hepatic  vein. 
According  to  the  former  view,  there  is  an  increase  of  the  sugar-forming  func- 
tion of  the  liver;  according  to  the  latter,  its  glycogen-forming  function  is 
interfered  with.  Many  of  the  advocates  of  each  view  hold  that  the  primary 
change  is  increased  rapidity  of  the  portal  circulation  in  the  liver.  This 
assumption  is  based  upon  experiments  intended  to  show  that  temporary 
glycosuria  is  produced  in  animals  by  paralytic  distension  of  the  blood-ves- 
sels of  the  liver.     The  theory  that  diabetes  depends  upon  an  increased  pro- 
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duction  of  sugar  in  the  liver  is  founded  on  the  doctrine  that  the  formation  of 
sugar  from  glycogen  is  a  normal  function  of  the  liver.  This  theory  has  been 
opposed  by  investigations  which  have  resulted  in  a  denial  of  the  existence  of 
a  sugar-forming  function  in  the  liver.^ 

In  favor  of  the  theory  that  diabetes  mellitus  is  due  to  the  non-conversion 
of  sugar  into  glycogen  in  the  liver,  the  following  experiments  have  been 
addnoied:  If  sugar  be  injected  into  the  jugular  or  the  crural  vein  of  an 
animal,  it  soon  appears  in  the  urine,  whereas  a  larger  amount  may  be 
injected  into  the  mesenteric  vein  without  causing  glycosuria.  Cases  are 
reported  in  which  the  ingestion  of  sugar  or  of  amylaceous  substances  has 
induced  glycosuria  in  cirrhosis  of  the  liver,  a  disease  in  which  a  considerable 
part  of  the  hepatic  parenchyma  is  destroyed  and  the  portal  circulation  is 
obstructed.  Bernard  produced  glycosuria  by  feeding  with  sugar  and  amyla- 
ceous substances  animals  in  which  the  portal  vein  was  closed.  On  the  other 
hand,  it  has  been  shown  that  puncture  of  the  fourth  ventricle  does  not  cause 
glycosuria  if  the  animal  has  been  poisoned  with  arsenic  or  phosphorus,  sub- 
stances which  induce  fatty  metamorphosis  of  the  liver. 

The  theory  of  Huppert  is  perhaps  the  best  presentation  of  the  view  that 
diabetes  mellitus  depends  upon  diminished  oxidation  of  the  sugar.  The 
researches  of  Pettenkofer  and  Voit  regarding  the  nutritive  changes  in  a  dia- 
betic patient  led  them  to  advocate  this  theory.  According  to  these  investi- 
gators, diabetes  mellitus  is  due  to  a  general  disturbance  of  nutrition,  in 
consequence  of  which  the  albuminous  constituents  of  the  body  undergo 
abnormally  rapid  metamorphosis.  Proof  of  this  they  find  in  the  amount  of 
urea  excreted,  which  exceeds  that  produced  from  the  ingesta.  Hence  diabetic 
individuals  rapidly  emaciate.  Sugar,  like  urea,  they  consider  to  be  a  normal 
product  of  the  decomposition  of  albuminous  substances.  In  health  this  sugar 
is  rapidly  oxidized.  In  diabetes  it  is  claimed  that  less  oxygen  is  absorbed 
than  normal,  notwithstanding  the  increased  amount  of  oxidizable  substances 
in  the  blood.  This  diminution  in  the  absorption  of  oxygen  is  attributed  to 
destruction  of  red  blood-corpuscles,  or  to  their  abnormal  constitution  in  conse- 
quence of  their  participation  in  the  general  malnutrition  of  the  body.  Inas- 
much as  the  sugar  produced  in  increased  amount  by  metamorphosis  of  albu- 
men does  not  find  the  proper  quantity  of  oxygen  for  its  combustion,  it  accumu- 
lates in  the  blood  and  causes  abnormal  glycohiemia.  The  observations  of 
Quincke*  are  not  in  harmony  with  Pettenkofer  and  Voit's  explanation  of  the 
diminished  absorption  of  oxygen.  Quincke  found  not  only  no  reduction  in 
the  amount  of  hsemoglobin  in  the  blood  in  diabetes,  but  in  one  case  even  an 
actual  increase.  The  diminished  consumption  of  the  sugar  in  diabetes  has 
been  attributed  also  to  a  reduction  of  the  alkalinity  of  the  blood,  and  to  the 
absence  of  some  ferment  which  is  supposed  under  normal  conditions  to  disin- 
tegrate the  sugar. 

Dickinson'  believes  that  diabetes  mellitus  is  always  the  result  of  changes 
in  the  central  nervous  system.  The  most  important  of  these  changes  he  con- 
siders to  be  dilatation  of  the  arteries  and  of  the  perivascular  spaces,  and 
minute  hemorrhages  with  disintegration  of  nerve-elements.  Changes  similar 
to  those  described  by  Dickinson,  however,  have  been  found  in  other  diseases, 
and  are  not  constant  in  diabetes.  While  it  is  true,  as  has  been  mentioned, 
that  in  certain  cases  of  diabetes  mellitus  marked  changes  have  been  found  in 
the  brain,  especially  in  the  pons  and  medulla  oblongata,  there  is  not  sufficient 
evidence  for  believing  that  all  cases  of  diabetes  are  of  nervous  origin. 

*  Abeles,  (E</r.  med,  Jahrb.,  1875,  p.  269;  Von  Mering,  Arch.  f.  Anat.  u.  Phys.,  1877, 
p.  379;  Bleile,  ibid,,  1879,  p.  59. 

«  Virehou^B  Arehiv,  Bd.  54,  p.  542. 

•  Jferf.  TimrB  and  Gaz,,  March  9,  1870,  and  Trealise  on  Diabetes,  1875. 
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It  can  serve  no  useful  purpose  to  describe  other  theories  which  have  been 
proposed  or  to  attempt  to  criticise  further  those  which  have  been  cited.  They 
all  rest  upon  too  uncertain  a  foundation.  Until  we  have  more  positive  know- 
ledge as  to  the  source  of  sugar  in  the  healthy  organism,  and  as  to  its  meta- 
morphoses, we  cannot  hope  for  any  satisfactory  explanation  of  the  abnormal 
accumulation  of  sugar  in  the  blood  and  in  the  urine  in  diabetes  mellitus. 

The  transient  appearance  of  a  small  quantity  of  sugar  in  the  urine  in  vari- 
ous diseases  has  no  more  pathological  importance  than  the  occasional  appear- 
ance of  a  trace  of  albumen. 

AcetonaBmia. 

Attention  was  first  called  to  acetonemia  by  the  recognition,  in  the  urine 
and  in  the  expired  air  of  diabetic  patients,  of  some  substance  which  imparts 
an  aromatic,  fruity,  chloroform-like  odor  resembling  that  of  acetone.  Ace- 
tone, or  some  substance  yielding  acetone,  was  proven  to  be  freijuently  present 
in  the  urine  in  cases  of  diabetic  coma.  The  theory  of  poisoning  of  the  blood 
by  acetone  was  constructed  to  explain  these  cases  of  coma.  In  many  of  the 
cases  there  was  found  in  the  urine  a  substance  which  imparted  to  it  a  bur- 
gundy-red color  upon  the  addition  of  a  solution  of  ferric  chloride  (Gerhardt's 
reaction).  This  reaction  was  considered  proof  of  the  presence  of  acetone  or 
of  an  acetone-yielding  substance. 

There  is  no  proof  that  acetonaemia  is  a  condition  of  any  pathological  import- 
ance. The  usual  tests  for  the  recognition  of  acetone  in  the  urine  are  not  very 
satisfactory.  As  to  the  occurrence  of  acetone  in  the  urine,  however,  in  a 
variety  of  conditions,  there  can  be  no  doubt.  It  is  even  claimed  by  Von 
Jaksch  that  acetone  is  a  normal  product  of  tissue-metamorphosis,  and  that  a 
minute  quantity  is  constantly  present  in  the  urine.  Pathological  acetonuria 
he  finds  in  fevers,  diabetes,  cancer,  and  various  diseases  of  thegastro-intestinal 
tract.  The  substance  which  responds  to  the  ferric-chloride  test  is  not  acetone, 
but  it  is  probably  diacetic  acid. 

There  is  no  proof  that  acetone,  diacetic  acid,  or  ethyl-diacetate  possesses 
toxic  properties  in  the  human  organism.  The  coma  and  other  disturbances 
attributed  to  them  may  occur  without  their  presence,  and,  on  the  other  hand, 
acetonuria  and  diaceturia  may  exist  without  any  characteristic  symptoms. 

UraBmia. 

By  ursemin  is  understood  the  accumulation  in  the  blood  of  excrementitious 
substances  of  the  urine.  The  term  is  usually  applied  to  a  group  of  symp- 
toms which  appear  when  the  function  of  the  kidneys  is  interrupted  or  much 
impaired.  The  most  important  of  the  uraemic  8ymptx)ms  are  coma  and  epi- 
leptiform convulsions,  preceded  often  by  headache,  vomiting,  and  diarrhoea. 
The  convulsions  usually  precede  the  coma,  but  either  may  appear  alone. 
Amaurosis,  dyspncea,  and  maniacal  delirium  are  also  to  be  included  among 
the  occasional  manifestations  of  uraemia.  In  the  majority  of  cases  uraemia 
is  the  result  of  some  form  of  acute  or  chronic  diffuse  inflammation  of  the 
kidneys  (Bright's  disease).  It  may  attend  any  disease  in  which  the  excretion 
of  urine  is  more  or  less  completely  suspended,  as  double  hydronephrosis, 
stricture  of  the  urethra,  cystitis,  et<?.  In  uraemia,  as  a  rule,  the  Quantity  of 
urine,  and  especially  the  quantity  of  urea  excreted,  are  diminished,  the  urine 
is  albuminous  and  contains  casts,  and  dropsy  is  present  or  it  has  preceded  the 
attack.  There  are,  however,  exceptions,  especially  as  regards  the  quantity  of 
urine  and  the  presence  of  dropsy.  We  cannot  account  for  the  fact  that  in 
one  case  uraemia  appears,  and  in  another  it  fails,  although  the  conditions  are 
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apparently  the  same  in  both.   Notwithstanding  much  research,  no  thoroughly 
tttisfactory  explanation  of  the  ursemic  phenomena  has  yet  been  reached. 

The  oldest  and  still  most  prevalent  theory  is  that  uraemia  is  due  to  the 
accamnlation  of  urea  in  the  blood.  The  arguments  which  have  been  adduced 
in  support  of  this  view  are  that  urea,  introduced  into  the  blood  of  animals, 
produces  symptoms  similar  to  those  of  uraemia  in  man,  and  that  in  uraemia 
area  is  in  excess  in  the  blood.  In  opposition  to  this  view,  however,  the 
majority  of  experimenters  agree  that  the  injection  even  of  large  quantities  of 
urea  into  the  blood  of  healthy  animals  is  harmless.^  Urea  may  be  fed  freely 
to  dogs  without  injurious  effects  if  the  animals  be  allowed  to  drink  water. 
Inasmuch  as  urea  is  rapidly  eliminated  by  healthy  kidneys,  these  experiments 
do  not  prove  that  urea  is  innocuous  when  its  excretion  from  the  body  is 
checked.  In  order  to  determine  the  effects  of  urea  under  conditions  in  which 
it  cannot  so  readily  be  eliminated,  it  has  been  injected  into  the  blood  of  ani- 
4p8  whose  kidneys  have  been  removed.  IJrajmic  symptoms  develop  in 
nephrotomized  animals  which  survive  the  operation,  in  every  case  sooner  or 
later.  That  the  appearance  of  these  symptoms  is  hastened  by  the  injection 
of  urea  has  not  been  established.  Voit  found  that  symptoms  resembling 
those  of  uraemia  are  produced  if  the  rapid  elimination  of  urea  fed  to  dogs  be 
prevented  by  withholding  water.  The  same  effects  were  observed  after  feed- 
ing in  the  same  way  some  other  substances,  such  as  benzoate  of  soda.  Voit, 
therefore,  does  not  attribute  specific  poisonous  properties  to  urea,  but  thinks 
that  ursemic  symptoms  appear  when  the  accumulation  in  the  blood  of  a  variety 
of  substances,  including  urea,  uric  acid,  potash  salts,  creatinin,  and  extractive 
matters,  becomes  so  great  that  the  products  of  tissue-metamorphosis  cannot 
be  carried  off.  These  waste  products  collect  not  only  in  the  blood,  but  in  the 
tissne^i,  and  here  check  that  interchange  between  the  tissue-elements  and  the 
autritive  fluids  which  is  essential  to  the  proper  performance  of  cell-function. 
The  results  hitherto  obtained  by  experimentation  with  urea  cannot  serve 
as  a  basis  of  support  for  the  doctrine  that  urea  is  the  sole  poisonous  agent 
is  unemia. 

The  blood  of  unemic  individuals  has  been  analyzed  with  the  view  of  deter- 
mining the  injurious  ingredients.  The  blood  of  animals  in  which  the  kidneys 
hare  been  extirpated  or  the  ureters  tied  has  been  found  to  contain  urea  in  ten- 
fold its  normal  amount  if  the  animals  survive  the  operation  from  two  to  four 
diys.  These  experiments  show  that  urea  is  not  formed  exclusively  in  the 
kMlnejs,  but  that  it  is  produced  elsewhere  and  conveyed  to  these  organs  by 
the  bfood.  Normal  blood  contains  0.01  to  0.08  per  cent,  of  urea.  The  quan- 
tity of  urea  has  been  found  much  increased  in  the  blood  of  ursemic  patients. 
Btftels  mentions  a  case  in  which  0.8  per  cent,  of  urea  was  found.  Hoppe- 
Sejler  found  0.127  per  cent.  These  amounts  are  larger  than  have  usually  been 
foand  in  uraemia.  But  other  excrementitious  substances  as  well  as  urea  are 
present  in  excess.  A  notable  increase  of  extractive  matters  (0.8G  per  cent., 
Hoppe-Seyler)  has  been  found,  the  importance  of  which  is  not  to  be  under- 
estimated  because  they  have  hitherto  defied  chemical  analysis.  There  is  one 
fiKtor  which  disturbs  the  certainty  with  which  urea  accumulates  in  the  blood 
when  the  function  of  the  kidneys  is  suspended — namely,  the  vicarious  elimina- 
timi  of  urea  by  other  organs.  Urea  may  be  excreted  vicariously  by  the 
stomach,  intestine,  and  skin.     It  has  also  been  found  in  larger  percentage  in 

'Fdti  and  Ritter  found  that  when  urea  in  large  doses  produced  convulsions  it  was 
•lvsr»  contaminated  with  ammoninm  salts.  It  never  produced  convulsions  when  pure 
(Cbilpl,  renrfn*,  i,  86,  No.  15,  1878). 

Picard  recentlj  finds,  in  opposition  to  most  observers,  that  the  rapid  injection  of 
tfwxonnxed  eolntions  of  nrea  into  the  jujBpilar  vein  of  dogs  produces  ursemic  symptoms 
wiih  &tal  termination.  He  does  not  attribute  the  symptoms  to  the  direct  action  of  the 
BRA,  hoi  to  suspension  of  the  renal  excretion  (Guz,nUd.  de  Paris,  1879,  No.  5). 
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dropsical  elTusions  than  in  the  blood.  In  the  stomach  and  intestine  urea  is 
readily  converted  into  carbonate  of  ammonia.  Urea  has  repeatedly  been 
observed  in  uraemia  as  a  crystalline  deposit  upon  the  skin.  The  bile  has  also 
been  found  to  contain  an  abnormal  amount  of  urea. 

While  urea  has  been  found  in  excess  in  ursBmic  blood,  there  have  been  also 
cases  of  urseniia  in  which  the  amount  of  urea  in  the  blood  has  been  slightly, 
if  at  all,  increased.  In  one  case  Jacobsen^  found  the  quantity  of  urea  too 
small  to  admit  of  quantitative  estimation.  On  the  other  hand,  a  large  quan- 
tity of  urea  has  been  found  in  the  blood  without  the  coincidence  of  nrsemio 
symptoms.  Unless  in  these  analyses  there  has  been  some  error,  it  seems  quite 
certain  that  there  are  cases  of  uraemia  in  which  the  symptoms  are  not  due  to 
the  retention  of  urea  in  the  blood. 

A  theory  of  uraomia  elaborated  by  Frerichs  with  great  skill,  which  obtained 
at  one  time  considerable  credence,  is  now  p^enerally  discredited,  at  least  as 
regards  its  applicability  to  most  cases.  This  theory  is  that  uraeuiic  symptoms 
are  due  to  the  presence  in  the  blood  of  carbonate  of  ammonia  produced  by 
decomposition  from  the  urea.  There  is  no  evidence  for  Frerichs's  assumption 
that  urea  is  decomposed  into  carbonate  of  ammonia  in  the  blood.  This  decom- 
position, however,  takes  place  in  the  stomach  and  intestine,  carbopate  of 
ammonia  having  been  recognized  often  in  the  vomit  of  unemic  patients. 
There  is  no  doubt  that  carbonate  of  ammonia  may  be  absorbed  by  the  blood 
from  the  intestine,  and  that  in  certain  cases,  which  are  rarer  than  was  once 
supposed,  it  may  be  detected  in  the  breath.  It  is  true  that  the  injection  of 
carbonate  of  ammonia  into  the  blood  of  animals  produces  more  marked  symp- 
toms than  does  the  introduction  of  urea.  The  most  constant  of  these  symp- 
toms are  convulsions,  followed  often  by  coma,  with  infre({uency  of  the  pulse 
and  respiration.  But  while  carbonate  of  ammonia  always  produces  one  and 
the  same  group  of  symptoms,  mainly  those  of  irritation,  on  the  other  band  the 
manifestations  of  ursiemia  are  various,  and  only  in  a  certain  proportion  of  cases 
are  they  analogous  to  those  produced  by  the  ammonia  salt.  Carbonate  of 
ammonia  has  been  detected  in  small  quantity  in  the  blood  in  uraemia,  but  it 
has  also  been  found  to  be  absent  in  many  cases. 

Traube  referred  the  uraemic  phenomena  to  cerebral  oedema  and  consequent 
cerebral  anaemia.  The  oedema  he  attributed  to  hydraemia  and  high  arterial 
pressure — conditions  which  are  often,  but  not  invariably,  present  in  uraemia. 
Gildema  and  anaemia  of  the  brain  are  found  when  no  uraemic  symptoms  have 
been  manifested  during  life,  and  they  are  by  no  means  constantly  present 
after  death  from  uraemia.  (Edema  of  the  brain  may  often  be  regarded  with 
more  propriety  as  the  result  rather  than  as  the  cause  of  convulsions. 

It  is  held  by  some  writers  that  uraemia  is  not  always  produced  in  the  same 
way,  but  that  in  different  cases  the  causes  are  different.  Bartels  was  an  emi- 
nent advocate  of  this  eclectic  view.  Jaccoud  attempts  even  to  diagnosticate 
between  uraemia  due  to  toxaemia  and  that  duo  to  oedema  of  the  brain.  But 
no  essential  differences  have  been  detected,  as  regards  symptoms,  between 
eases  of  uraemia  in  which  the  blood  was  loaded  with  urea  and  those  in  which 
no  excess  could  be  determined ;  between  those  in  which  carbonate  of  ammonia 
was  found  in  the  blood  and  those  in  which  it  was  absent ;  or  between  eases 
accompanied  with  hydraemia  and  those  without  this  pathological  condition. 

It  is  only  established  with  regard  to  the  cause  of  uraemia  that  this  oondi- 
tion  is  the  result  of  an  abatement  of  the  function  of  the  kidneys,  and  that  this 
abatement  is  followed  by  an  accumulation  of  excrementitious  substJinces  in 
the  body.  It  is  inconceivable  that  the  accumulation  in  the  blood  and  tissues 
of  waste  products  should  not  have  an  injurious  effect.  Perhaps  the  following 
explanation  of  the  uraemic  phenomena  is  most  in  harmony  with  clinical  and 

'  ZitvM^etCn  Cyclopadia  of  the  Practice  </  Medicine^  £ng.  trans.,  vol.  zt.  p.  130. 
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experimenul  obBervations :  The  ursemic  symptoms  are  the  result  of  the  reten- 
tu»Q  ID  the  system  of  excrementitious  materials.  It  is  the  entire  uiass  uf  waste 
productji,  and  not  any  single  element,  which  is  the  source  of  trouble.  The 
nature  of  these  waste  materials  is  very  imperfectly  known.  They  probably 
consist  mainly  of  nitrogenous  substances  in  different  conditions  of  the  meta- 
morphosbi  of  which  urea  is  the  final  stage.  The  non-elimination  of  the  excre- 
tory products  causes  an  incomplete  metamorphosis  of  the  waste  nitrogenous 
elements.  These  are  retained,  not  only  in  the  blood,  but  finally  in  the  tissues. 
The  nutritiye  processes  are  thereby  disturbed.  As  the  uraemic  symptoms  are 
chiefly  of  nervous  origin,  it  is  necessary  to  emphasize  especially  the  disturb- 
ance of  nutrition  of  the  nervous  system. 

AmmoniaDmia. 

The  occasional  absorption  of  carbonate  of  ammonia  produced  from  urea 

excreted  by  the  intestine  has  been  mentioned  already.     Whether  the  amount 

of  cmrbonate  of  ammonia  which  thus  gains  access  to  the  blood  ever  suffices  to 

produce  poisonous  symptoms  is  uncertain.     There  is,  at  least,  not  sufficient 

ground  for  believing  ihat  uraemia  is,  in  reality,  ammonisemia.     An  ammoniacal 

fttate  of  the  blood  has  also  been  referred  to  the  absorption  of  carbonate  of 

ammonia  formed  in  decomposed  urine  in  cases  of  retention  of  urine  and  of 

cystitis,  from  stricture  of  the  urethra,  enlarged   prostate,  paralysis  of  the 

bladder,  pyelitis,  etc.     Musculus  succeeded  in  isolating  from  the  urine,  in  a 

ea»e  of  cystitis,  a  ferment  capable  in  a  short  time  of  transforming  urea  into 

carbonate  of  ammonia.     Pasteur  and  Joubert  found  this  ferment  only  when 

bacteria  were  present,  and  they  believe  that  it  is  produced  by  these  organisms. 

Lenbe  and  Graser  have  isolated  no  less  than  five  different  forms  of  bacteria, 

some  from  ammoniacal  urine  and  others  from  the  air,  which  are  capable  of 

transforming  urea  into  carbonate  of  ammonia.     The  organisms  which  cause 

ammoniacal  decomposition  of  the  unne  gain  access  to  the  urine  from  outside 

of  the  body,  chiefly  by  catheterization.    Some  writers  have  considered  ammoni- 

annia  as  the  cause  of  the  symptoms  often  observed  in  the  late  stages  of  cystitis 

and  of  pyelitis.     These  symptoms  are  irregular  chills,  fever,  dryness  of  the 

BQcous  membranes  exposed  to  the  air,  vomiting,  diarrhoea,  delirium,  soinno- 

koce,  and  coma.     Ammoniacal  exhalations  from  the  lungs  and  the  skin  are 

sometimes  observed.    As  suggested  by  Rosenstein,^  these  symptoms  are  rather 

those  of  septic  infection  than  of  ammoniaemia.     They  do  not  at  all  resemble 

the  symptoms  induced  in  animals  by  the  injection  of  carbonate  of  ammonia. 

Coovnlsions  are  among  the  most  constant  and  prominent  eflects  of  poisoning 

with  carbonate  of  ammonia,  but  they  are  absent  in  this  so-called  ammonisemia. 

Uric8Bmia— Lithaeinia. 

Uric  acid  exists  in  minute  quantity  in  the  blood  in  health.  Its  abnormal 
leenmulation  constitutes  the  condition  to  which,  in  the  first  edition  of  tliis 
work  (1866),  was  applied  the  name  uricsemia.  Subsequently  the  name 
fiihanuia  was  applied  to  it  by  Murchison.  Garrod  has  shown  that  an  abnor- 
•uJlj  large  quantity  of  uric  acid  is  present  in  the  blood  in  gout.^  It  may 
also  exist  in  increased  amount  in  chronic  lead-poisoning,  leueocythsemia,  and 
some  other  conditions.  The  exact  form  in  which  uric  acid  exists  in  the  blood 
is  not  known,  but  it  is  probably  the  neutral  urate  of  soda.  The  acid  urate 
of  soda  is  much  less  soluble  than  the  neutral  salt.  The  accumulation  of  uric 
add  in  the  blood  is  a  constant  attendant  of  gout,  and  is  regarded  by  Garrod 

*  Teber  Ammonicpmia/'  Deitfache  Z^Umhr.f.  Prae.  Med,  No.  20.  1874. 

'  Garrod,  On  ikt  Mature  and  TrtotvmU  of  OoiU  and  Kheumalic  Gout,  London,  1859. 
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as  the  cause  of  most  of  the  gouty  symptoms.  The  most  characteristic  of 
these  symptoms  is  the  deposition,  in  various  situations,  of  concretions  of  urates, 
accompanied  often  by  inflammatory  processes.  The  gouty  concretions— -or 
tophi,  as  they  are  called — consist  of  urate  of  soda,  probably  as  an  acid  salt, 
combined  often  with  urates  of  magnesia  and  of  lime,  and  carbonate  and  phos- 
phate of  lime.  These  deposits  are  found  in  and  about  the  joints,  especially 
the  small  joints  of  the  foot  and  hand,  in  the  cartilage  of  the  pinna  of  the  ear, 
in  the  pyramidal  portion  of  the  kidney,  in  tendon,  in  the  skin,  nerves,  vessel- 
walls,  in  the  membranes  of  the  cord,  and  in  the  spongy  substance  of  bone. 
According  to  Kbstein,  the  urates  are  deposited  only  in  necrotic  foci.  The 
concretions  consist  partly  of  acicular  crystals  and  partly  of  granules.  True 
gouty  inflammation  is  always  accompanied  with  a  deposition  of  urate  of  soda 
in  the  inflamed  part.  The  kidneys  are  often  diseased  in  the  late  stages  of 
gout,  being  small  and  granular,  with  increase  of  connective  tissue,  deposits 
of  urates  in  the  pyramids,  and  fre(juently  waxy  degeneration  of  the  glomeruli 
and  vessels.  The  urinary  secretion  in  gout  was  found  by  Garrod  to  be  defi- 
cient in  uric  acid,  especially  just  before  a  paroxysm.  Stock  vis  found  at  the 
onset  of  a  gouty  paroxysm  the  excretion  of  urea  and  of  the  earthy  phos- 
phates diminished.  Others  have  found  the  excretion  of  phosphoric  acid 
augmented  during  the  attack.  In  the  intervals  between  the  paroxysms  the 
excretion  of  uric  acid  may  be  either  normal  or  diminished.  The  causes  which 
have  been  assigned  for  an  excess  of  uric  acid  in  the  blood  are  the  insufficient 
excretion  of  the  acid,  its  increased  formation  in  the  system,  and  diminished 
alkalinity  of  the  blood  or  lymph,  whereby  the  neutral  urates  are  converted 
into  the  less  soluble  acid  urates.  Upon  the  assumption  that  uric  acid  is  con- 
verted in  the  system  into  urea  by  oxidation  the  theory  has  been  advanced 
that  the  uric-acid  diathesis  is  the  result  of  incomplete  oxidation  of  the  nitrog- 
enous products  of  metamorphosis.  A  deficiency  of  oxygen,  however,  has 
not  been  shown  to  exist  in  the  uric-acid  diathesis.  It  will  be  impossible  to 
give  any  satisfactory  explanation  of  uricddmia  until  we  learn  more  of  the 
origin  of  uric  acid  in  the  body  and  of  its  metamorphoses.  The  most  import- 
ant elements  in  the  etiology  of  the  gouty  diathesis  are  heredity,  the  use  of 
wines  and  malt  liquors,  and  a  diet  rich  in  albuminous  and  fatty  substances. 
Over-indulgence  in  these  articles  of  diet  is  believed  to  cause  an  increase  in 
the  proportion  of  acids  and  of  acid  salts,  and  so  to  favor  the  precipitation  of 
acid  urates.  Digestive  disturbances,  which  are  frequent  in  gout,  may  like- 
wise be  attended  by  the  generation  of  organic  acids,  the  absorption  of  which 
may  reduce  the  alkalinity  of  the  blood.  It  seems  probable  that  the  deposit 
of  urate  concretions  depends  not  only  upon  increased  formation  and  dimin- 
ished excretion  of  uric  acid,  but  also  upon  lessened  solvent  power  of  the 
blood  and  other  fluids  of  the  body. 

The  designation  "  uric-acid  diathesis "  is  used  by  some  physicians  in  a 
rather  indefinite  way  to  describe  various  morbid  states  which  may  not  at  any 
timcj  be  accompanied  by  deposits  of  urates,  and  in  which  there  is  no  proof 
of  an  excess  of  uric  acid  in  the  blood.*  In  the  cases  here  referred  to  the 
urine  is  habitually  highly  colored,  excessively  acid,  and  it  often  deposits  urates, 
uric  acid,  and  oxalate  of  lime.  The  patients  generally  live  luxuriously,  and 
have  a  tendency  to  embojipowf.  They  suffer  from  digestive  disturbances,  and 
arc  sometimes  hypochondriacal.  There  is  a  tendency  to  the  formation  of  uric- 
acid  gravel  and  calculus.  In  some  of  the  patients  here  described  the  symptoms 
.  of  small  granular  kidney,  with  increased  arterial  tension,  subsequently  develop. 

*  Murchieon  on  Dlt^aurs  of  the  Liver,  New  York,  1877;  DaCosta  in  Am,  Joum.  Med, 
Seifncx,  Oct.,  1881  ;  more  recent  contributions  have  been  made  by  McBride,  Lvman, 
Hudson,  and  Potter  (vide  paper  bv  Landon  Carter  Gray  in  the  New  York  Med,  Journ,, 
Jan.  10,  1886). 
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CholaBmiar-CholesteraBmia. 

The  presence  of  the  essential  constituents  of  the  bile  in  the  blood  consti- 
tutes the  morbid  condition  called  cholstniia.     The  constituents  which  come 
chiefly  into  consideration  are  the  biliary  coloring  matters,  bilirubin  and  bili- 
rerdin,  and  the  salts  of  the  biliary  acids — namely,  glycocholate  and  taurocho- 
Ute  of  soda.     If  the  coloring  matter  of  the  bile  be  present  in  the  blood  in 
sufficient  amount,  it  appears  after  a  time  (forty  to  sixty  hours)  in  the  urine 
and  in  the  tissues,  to  which  it  gives  a  yellow  color.     This  condition  is  called 
ictfTus^  or  jaundice.     The  biliary  coloring  matter  may  appear  in  nearly  all  the 
tissues.     The  central  and  peripheral  nervous  system  and  cartilage,  however, 
are  very  slightly,  if  at  all,  stained.    All  of  the  fluids  except  the  saliva,*  tears, 
and  mucus  may  be  colored  yellow.    The  biliary  coloring  matter  may  be  easily 
recognized  by  Gmelin's  test  with  nitroso-nitric  acid.     The  biliary  coloring 
matters  and  the  biliary  salts  are  formed  in  the  liver,  and  do  not  pre-exist  in 
the  blood.     There  is  reason  to  believe  that  under  pathological  conditions  bili- 
rubin may  be  formed  in  the  blood  from  dissolved  ha3moglobin.    A  number  of 
substances,  such  as  wateij,  the  biliary   acids  and  salts,   ether,  chloroform, 
ammonia,  and  certain  acids,  when  injected  into  the  blood  cause  the  destruc- 
tion of  some  of  the  red  blood-corpuscles,  and  the  appearance  first  of  haemo- 
globin, and  afterward  of  biliary  coloring  matter,  in  the  urine.    Certain  poisons 
and  infectious  principles  are  believed  to  act  in  the  same  way  in  human  blood. 
Icterus  as  thus  induced  by  changes  in  the  blood  itself  is  called  hsemato^eiiotis, 
in  distinction  from  the  usual  form,  which   is  designated   as  hepatotjenous. 
Hepatogenous  cholaemia  is  dependent  upon  the  absorption  of  the  biliary  color- 
ing matter  and  of  the  biliary  salts  after  their  formation  in  the  liver.    The  bile 
is  probably  absorbed,  not  directly  by  the  blood-vessels,  but  by  the  lymphatics 
of  the  liver,  and  is  conveyed  by  the  thoracic  duct  to  the  blood.     The  causes 
of  hepatogenous  jaundice  are — -Jirsf,  obstruction  to  the  passage  of  bile,  either 
in  the  small  or  large  ducts;  second^  interference  with  the  respiratory  move- 
ments of  the  diaphragm  which  aid  in  the  propulsion  of  the  bile ;  third^  low- 
ering of  the  blood-pressure  in  the  portal  vessels.     As  yet,  no  certain  difl*er- 
eniial  symptoms  between  hscmatogenous  and  hepatogenous  icterus  have  been 
established.     Some  pathologists  are  even  unwilling  to  admit  the  existence  of 
luematogenous  jaundice.     The  biliary  salts  are  found  in  small  quantity  in 
the  urine  in  hepatogenous  icterus,  but  it  is  not  easy  to  detect  them.     Their 
absence  cannot  be  considered,  with  our  present  knowledge,  a  sure  sign  of 
haematogenous  icterus.     These  salts  are  known  to  undergo  certain  modifica- 
tions in  the  blood,  so  that  only  a  small  quantity  of  those  absorbed  appears 
naehanged  in  the  urine.     In  jaundice  the  biliary  coloring  matter  exists,  for 
the  most  part,  dissolved  in  the  fluids  or  diffusely  infiltrated  in  the  tissues,  but 
it  may  present  itself  in  the  form  of  brown  granules  or  of  rhombic  crystals 
of  bilirubin,  especially  in  the  liver  and  in  the  kidneys.     The  influence  of 
biliary  salts  in  the  blood  has  been  experimentally  studied  upon  animals.    The 
iojeetion  of  glycocholate  of  soda  causes  destruction  of  a  certain  number  of 
red  blood>corpuscles,  diminution  in  the  rapidity  of  the  pulse,  slowing  of  the 
ie»piration,  sinking  of  the  temperature,  ecchymoses.  and  a  weakness  of  the 
roinctary  muscles.     Apathy  and  a  certain  degree  of  somnolence  are  present 
even  in  the  milder  grades  of  icterus.  • 

All  clinical  observers  have  met  with  exceptional  cases  of  cholaemia  in  which 
tike  bile  appears  to  have  an  intensely  noxious  influence  on  the  nervous  system, 
causing  convulsions,  coma,  and  death.  The  haemic  condition  to  which  these 
effects  are  referable  has  been  called  "  cholsemic  intoxication."  If  uraemia  be 
excluded,  this  condition  denotes  the  presence  in  the  blood  of  a  constituent  or 

'  According  to  Fenwick,  bile  may  appear  also  in  the  saliva  {Lancet^  Sept.  1,  1877). 
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of  constituents  of  bile  other  than  the  bile-pigment  or  the  biliary  salts,  for  the 
latter  are  present  in  cases  of  ordinary  hepatogenous  jaundice  in  which  no 
grave  effects  are  manifested.  Facts,  physiological  and  pathological,  point  to 
the  accumulation  in  the  blood  of  cholesterin  as  affording  a  rational  interpre- 
tation of  the  phenomena  of  cholsemic  intoxication,  or,  as  it  has  been  also 
called,  grave  jaundice.  In  1862,  A.  Flint,  Jr.,  demonstrated  that  the  choles- 
terin in  bile  is  a  result  of  an  excretory  function  of  the  liver  not  previously 
recognized,  and  that  it  is  an  excrementitious  principle  derived  chiefly  from 
the  disassimilation  of  nervous  tissue.  He  also  made  examinations  showing 
no  increase  of  cholesterin  in  the  blood  in  a  case  of  ordinary  hepatogenous 
jaundice,  but  a  notable  increase  in  a  fatal  case  of  jaundice  with  cirrhosis  of 
the  liver  and  ascites.  To  a  morbid  increase  of  cholesterin  in  the  blood  he 
applied  the  name  cholesteraemia.^  Subsequent  observations  have  tended  to 
confirm  the  pathological  conclusions  based  on  these  investigations.  In  1873, 
Miiller  produced,  by  the  injection  of  cholesterin  into  the  blood  of  dogs,  phe- 
nomena resembling  those  of  the  so-called  grave  jaundice.'  In  1872,  Picot 
ascertained  the  existence  of  cholesteraemia  in  a  fatal  case  of  grave  jaundice.* 
It  is  believed  by  some  that  there  are  excrementitjous  substances  other  than 
cholesterin  which  may  be  retained  in  the  blood  when  the  secretion  of  bile  is 
arrested  by  extensive  destruction  of  the  hepatic  parenchyma  or  otherwise. 
The  non-secretion  of  bile  is  called  achofia.  It  is  to  be  borne  in  mind  that 
acholia  does  not  necessarily  involve  cholaemia.  The  toxical  effects  of  an 
accumulation  of  cholesterin  and  of  other  excrementitious  principles  may 
occur  without  as  well  as  with  jaundice.  It  is  not  improbable  that. a  den- 
cient  elimination  of  cholesterin  may  occasion  more  or  less  of  those  indefinite 
ailments  which  are  commonly  embraced  under  the  name  hiliotisnesSy  and  which 
are  relieved  by  remedies  supposed  to  increase  the  functional  activity  of  the 
liver.  It  should  be  added  that  with  regard  to  the  pathological  importance 
and  relations  of  cholesteraemia  there  is  not  unanimity  of  opinions,  and  that 
experiments  have  been  reported  which  contradict  those  of  Miiller.* 

MelansBmia. 

In  melanaemia  the  blood  contains  black  granular  pigment  in  the  form  of 
small  roundish  or  angular  granules.  This  condition  is  a  result  of  malaria. 
It  is  most  marked  in  the  pernicious  forms  of  intermittent  and  of  remittent 
fever,  and  is  present  only  in  slight  degree  in  the  milder  grades  of  intermit- 
tent fever.  It  may  be  found  also  in  chronic  malarial  cachexia.  The  pig- 
ment may  be  found  in  any  vascular  part.  In  the  spleen,  liver,  marrow  of  the 
bones,  and  lymphatic  glands  the  pigment  is  not  only  within,  but  frequently 
outside  of,  the  blood-vessels.  In  other  parts  the  pigment  is  mostly  intra- 
vascular. The  pigmented  organs  may  assume  a  dark,  slate-like  color.  The 
pigment  may  be  contained  in  leucocytes,  in  red  blood-corpuscles,  and  in  fusi- 
form cells  such  as  exist  normally  in  the  spleen.  Often  the  pigment-gran- 
ules appear  to  be  free,  but  careful  examination  will  then  usually  show  that 
the  pigment  is  contained  in  little  round  or  oval  pale  hyaline  or  slightly 
granular  bodies. 

It  is  generally  agreed  that  the  pigment  of  melanacmia  is  formed  out  of 
the  coloring  matter  of*  red  blood-corpuscles,  a  certain  number  of  which  are 

*  Vide  "  Experimental  Researches  upon  a  New  Excretory  Function  of  the  Liver, 
etc.,"  Am,  Joum.  of  Med.  Seieneoiy  Oct.,  1862:  also  Textbook  of  Phyttioloffy,  1876. 

■  Archiv  fur  Experimentelle  Pathologic  und  Pharmnkohqie,  Leipzig,  1873. 

'  Journal  de  PAnaiomie  et  de  ia  Phyniohpie,  par  M.  Robin,  Mai  et  Juin,  1872. 

*  Vide  Krusenstem.  "  Zur  Frage  iiber  das  Cholestearin,"  Virchoufa  Archiv.  Bd.  65,  p. 
410,  1875. 
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destroyed  in  the  process.     There  are  different  views  as  to  the  situation  and 
manner  in  which  the  pigment  is  formed. 

The  oldest  view  is  that  of  Virchow  and  Frerichs,  who  believe  that  the 
pigment  is  formed  in  the  spleen  out  of  red  blood-corpuscles  which  have 
ather  escaped  from  the  blood-vessels  or  are  contained  in  venous  thrombi,  and 
thtt  it  is  thence  conveyed  by  the  portal  vein  to  the  liver,  where  it  accumu- 
lites  in  considerable  quantity,  and  whence  it  passes  into  the  circulation.  The 
(hief  sapport  of  this  view  is  that  the  spleen  is  much  enlarged,  and  is  more 
^Ij  pigmented  than  any  other  organ. 

Another  and  perhaps  now  more  generally  accepted  view  is  that  the  pig- 
ment is  formed  in  the  circulating  blood  out  of  red  blood-corpuscles  which  are 
destroyed  by  the  malarial  poison.  According  to  this  theory,  the  accumula- 
tion of  pigment  in  the  spleen  is  explained  by  the  retention  of  pigment  there 
iathe  same  manner  as  fine  particles  of  any  kind,  such  as  cinnabar  or  carmine, 
when  injected  into  the  blood,  accumulate  in  this  organ.  The  formation  of 
BiUri&l  pigment  in  the  blood  occurs  mainly  during  a  febrile  malarial  parox- 
Tsm.  The  pigment  often  disappears  from  the  circulating  blood  in  the  course 
itf  two  or  three  days  after  a  malarial  paroxysm,  but  melanaemia  may  continue 
for  months  afler  the  cessation  of  the  attack. 

LaTeran,  and  Marchiafava  and  Celli,  have  found  in  some  of  the  red  blood- 
eorpascles  of  malarial  patients,  especially  during  the  paroxysm,  round,  oval, 
or  fuflform  bodies  which  stain  with  methylene-blue  and  some  other  staining 
djes.  These  bodies  may  be  very  minute  or  they  may  occupy  most  of  the 
eorposcle.  Some  of  them  are  endowed  with  amoeboid  movement.  They  may 
occur  oatside  of  the  corpuscles.  They  often  contain  malarial  pigment.  Coun- 
eilfflan  has  found  that  the  apparently  free  pigment  is  in  reality  contained  in 
little  pale  bodies  which  seem  to  be  identical  with  those  described  by  Laveran 
and  by  Marchiafava  and  Celli.  The  latter  authors  believe  that  these  bodies, 
which  first  appear  in  the  interior  of  red  blood-corpuscles,  are  parasites,  and 
that  they  elaborate  the  pigment  out  of  the  haemoglobin.  Satisfactory  proof 
as  to  the  nature  of  these  bodies  has  not  been  furnished.  They  will  be  further 
considered  in  the  article  on  intermittent  fever. 

In  melansemia  the  number  of  red  blood-corpuscles  is  diminished,  either  with 
or  without  an  increase  of  the  white  corpuscles. 

SeptiC89mia  and  PysBmia. 

The  diseases  septicaemia  and  pyaemia  will  be  considered  briefly,  as  they 
bekmg  to  the  domain  of  surgical  rather  than  of  medical  pathology.  The  study 
of  the  nature  of  these  diseases  involves  extremely  complicated  and  unsettled 
questions.  A  variety  of  affections  of  a  grave  nature,  which  may  follow  wounds, 
ire  designated  as  septic.  Our  knowledge  of  the  causes  of  these  septic  affec- 
tioBs  is  too  imperfect  to  enable  us  to  classify  them  etiologically.  An  old  and 
ftill  prevalent  theory  is  that  septicaemia,  as  the  name  implies,  is  due  to  putrid 
infection,  and  pyaemia  to  purulent  infection.  There  can,  however,  be  little 
^bc  that  under  the  generic  name  septicaemia  are  included  different  morbid 
eoodittons.  and  that  not  all  of  these  are  referable  to  putrid  infection.  So  much 
eoofosion  has  arisen  as  to  the  nature  of  the  septic  diseases  that  some  prefer  to 
jnonp  them  all  under  the  name  septicaemia  or  under  the  name  pyaemia.  The 
Sanction,  however,  which  is  generally  used  as  a  basis  of  classification  is  the 
pftfeoee  or  absence  of  metastatic  abscesses.  As  this  distinction  does  not  rest 
tt^  an  etiological  basis,  it  is  an  unsatisfactory  ground  of  classification,  but 
perhaps  it  is  the  most  useful  one  at  present. 

8eptic»inia. — Most  of  the  experiments  and  pathological  investigations 
iMended  to  elucidate  the  nature  of  septicaemia  are  based  on  the  assumption 
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that  septic93ini^  is  due  to  infection  with  some  poison  or  poisons  contained  io 
putrefying  substances.  It  has  been  found  that  if  animals  be  inoculated  with 
fluid  containing  the  products  of  decomposed  albuminous  substances^  symptoms 
and  pathological  changes  are  induced  analogous  to  those  observed  in  certain 
forms  of  septicaemia  in  man.  It  has  been  established  by  the  researches  of 
Pasteur  that  putrefaction  is  due  to  the  action  of  bacteria.  The  question  there- 
fore arises  whether  putrid  infection  is  produced  by  the  absorption  of  chemical 
substances  generated  by  bacteria  or  by  the  entrance  and  growth  of  the  bac- 
teria of  putrefaction  in  the  circulating  blood.  A  number  of  chemical  sub- 
stances of  an  extremely  poisonous  nature  have  been  isolated  from  patrid 
material.  Some  of  these  substances  resemble  alkaloids  in  their  properties 
and  composition,  and  have  received  the  name  of  ptomaines.  Undoubtedly, 
therefore,  when  a  focus  of  putrefaction  exists  in  the  body,  then  ptomaines 
may  be  absorbed  and  poison  the  system.  A  certain  number  of  cases  of  sep- 
ticaemia are  to  be  explained  by  the  absorption  of  ptomaines.  For  such  cases 
the  names  putrid  intoxication,  sapraemia,  and  ptomainaemia  have  been  pro- 
posed. Of  course  in  these  cases  of  putrid  intoxication  the  intensity  of  the 
symptoms  depends  upon  the  quantity  and  the  virulence  of  the  noxious  sub- 
stances absorbed,  and  if  the  putrefying  material  be  seasonably  removed  the 
symptoms  will  disappear. 

Whether  septicaemia  is  ever  produced  by  the  entrance  and  development  in 
the  blood  of  the  ordinary  bacteria  of  putrefaction  is  uncertain.  Only  a  small 
number  of  these  bacteria  have  been  isolated,  and  these  do  not  seem  to  possess 
marked  pathogenic  properties. 

Many,  probably  most,  cases  of  septicaemia  are  caused  by  infection  with 
micro-organisms  the  characters  of  which  are  very  imperfectly  known.  The 
name  septicaemia  is  given  to  a  considerable  number  of  diseases  which  have 
been  produced  experimentally  in  animals  by  inoculation  with  different  kinds 
of  bacteria.  There  is  no  evidence  that  these  different  forms  of  experimental 
septicaemia  are  in  any  instance  identical  with  human  septicaemia.  In  sep- 
ticaemia in  man  different  forms  of  bacteria  have  been  found  in  the  blood  both 
during  life  and  after  death.  The  forms  most  frequently  found  are  micrococci, 
and  of  these  at  least  some  seem  to  be  identical  with  micrococci  observed  in 
pyaemia. 

Septicaemia  is  observed  most  frequently  after  wounds,  especially  those  com- 
plicated by  injuries  of  bone  and  by  contusion  or  laceration  of  the  soft  parts. 
Its  first  symptoms  appear  usually  in  from  two  to  four  days  after  the  infliction 
of  the  wound  and  before  suppuration  has  been  fairly  established.  The  changes 
which  render  a  wound  a  source  of  infection  are  believed  to  be  those  of  decom- 
position brought  about  by  the  agency  of  bacteria.  The  discharge  from  the 
wound  is  thin  and  ichorous ;  the  surrounding  parts  are  oedematous  and  some- 
times gangrenous.  Scpticasmia  may  bo  caused  also  by  gangrene,  by  ill-con- 
ditioned abscesses,  and  by  inflammations  in  general.  Usually,  although  not 
always,  the  focus  of  infection  communicates  with  the  open  air.  The  heetio 
fever  of  phthisis,  the  suppurative  fever  of  smallpox  and  certain  other  second- 
ary fevers,  are  considered  by  some  as  due  to. septicaemia.  There  is  some  rea- 
son to  believe  that  the  healthy  respiratory  and  intestinal  mucous  membranes 
can  absorb  septic  poison  generated  outside  of  the  body. 

Tlic  changes  found  after  death  from  septicaemia  are  mostly  of  a  negative 
character.  Decomposition  sets  in  rapidly.  The  blood  is  dark-colored  and 
coagulates  imperfectly.  Ecchymoses  may  be  found  in  the  serous  membranes 
and  in  other  parts.  The  spleen  is  often  swollen  and  soft.  Parenchymatous 
degeneration  of  the  liver,  heart,  and  kidneys  is  present.  The  solitary  folli- 
cles and  Peyer's  patches  may  be  swollen.  Enteritis  is  less  common  in  the 
septicaemia  of  man  than  in  that  induced  in  animals.      Multiple  abscesses 
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ire  aWnt.     There  may  be  inflammation  of  the  pleura  or  of  other  serous 
membranes. 

Septicaemia  may  be  ushered  in  by  a  chill,  but  this  is  not  constant,  and 
repeated  chills  do  not  occur.  There  is,  as  a  rule,  a  continuous,  usually  high, 
fever  without  distinct  type.  The  skin  is  dry  and  hot,  or  at  times  there  may 
be  profuse  perspiration.  There  is  usually  a  yellowish  hue  of  the  skin,  but 
the  icterus  is  not  intense.  The  pulse  is  small  and  frequent.  The  tongue  and 
lips  are  dry.  Diarrhoea  is  inconstant.  The  urine  is  scanty  and  high-colored. 
It  may  contain  albumen.  From  the  onset  the  patient  is  indifferent  and 
tpathetic.  There  may  be  low  delirium.  Death  is  preceded  by  stupor,  and 
frequently  by  decline  of  temperature.  The  duration  may  vary  from  a  day  or 
ifo  to  several  weeks.  It  is  usually  about  a  week.  It  is  supposed  that  septic 
poisooing  in  a  mild  or  moderate  degree  not  infrequently  occurs,  and  ends  in 
recovery ;  but  in  the  cases  in  which  the  symptoms  denote  a  grave  affection 
tlie  proportion  ending  fatally  is  very  large. 

The  principles  involved  in  the  prevention  of  septicaemia  embrace  especially 
tk  treatment  of  wounds,  for  which  works  on  surgery  must  be  consulted.  The 
different  modes  of  antiseptic  dressing  and  the  open  treatment  of  wounds  are 
tk  means  which  have  been  most  successful.  After  the  symptoms  have 
developed,  large  doses  of  quinine  and  of  salicylic  acid  have  been  adminis- 
tered, on  the  ground  that  they  possess  antiseptic  properties.  Stimulants  are 
Rqoired  to  support  the  strength  of  the  patient. 

PysBmia. — As  the  name  denotes,  pyaemia  was  originally  supposed  to  be 
eaiued  by  the  entrance  of  pus  into  the  blood.  The  disease,  however,  is  no 
knger  attributed  to  the  direct  absorption  of  pus-corpuscles.  The  leucocy- 
tocia  frequently  observed  in  pyaemia  indicates  increase  of  white  blood-corpus- 
dea.  It  may  be  considered  as  established  that  pyaemia  is  due  to  infection  by 
certain  micro-organisms.  The  leading  anatomical  characteristic  of  pyaemia  is 
tkc  presence  of  metastatic  abscesses  in  different  parts  of  the  body.  We  now 
know  that  suppurative  inflammations  are  almost  always  caused  by  the  inva- 
aoo  of  bacteria.  It  is  probable  that  severe  chemical  irritants  are  also  capable 
of  causing  suppuration,  but  such  irritants  rarely  come  into  consideration  in  the 
ecioloi;y  of  suppurations  in  human  beings.  Of  the  different  kinds  of  bacteria 
wkicli  have  been  found  in  acute  abscesses,  those  most  frequently  met  with, 
and  most  important,  are  various  forms  of  Staphylococcus  pyogenes  and  the 
StnjUocoecuM  jtyof/enes.  The  question  arises  whether  the  bacteria  found  in 
prmnia  are  peculiar  to  this  disease  or  are  identical  with  the  bacteria  of  ordi- 
narr  pus.  Contrary  to  what  might  naturally  be  supposed,  the  evidence  thus 
tu  goes  to  show  that  the  bacteria  found  in  the  blood  and  in  the  pus  of  py- 
niie  patients  are  the  same  as  the  bacteria  observed  in  ordinary  abscesses. 
The  Streptococcus  pyogenes,  either  alone  or  associated  with  Staphylococcus 
nogeurt^  is  the  organism  which  has  been  most  frequently  found  in  pyaemia. 
We  must  therefore  believe  that  the  same  organisms  which  cause  compara- 
tireiy  harmless  local  abscesses  may  also  cause  pyaemia  when  they  gain  access 
to  the  blood  in  sufl^cicnt  numbers. 

Wounds  and  surgical  operations,  especially  those  involving  bone,  are  the 
wrtL  common  causes  of  pyaemia.  The  latter  does  not  occur  usually  until 
after  suppuration  is  established.  The  discharge  from  the  wound  becomes 
tbii  and  scanty,  and  there  is  oedema  of  the  surrounding  parts.  Pyaemia  fol- 
Isnalso  suppurative  periostitis  and  osteomyelitis,  puerperal  endometritis,  and 
mdy  other  internal  suppurations.  The  affections  included  under  the  name 
pteiperal  fever  embrace  both  pyaemia  and  septicaemia.  Pyaemia  develops 
■wt  frequently  in  hospital  wards  and  in  uncleanly  surroundings.  Some- 
no  primary  focus  of  suppuration  or  wound  can  be  detected.  The  dis- 
18  then  distinguished  as  primary  or  idiopathic  pyaemia. 
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Especinlly  t'liaracteristic  of  pya^uiui  is  ihe  develapnient  of  thminbosis  of  the 
veins,  eitber  within  or  in  tVie  rieighborhuoil  of  the  [jurts  affected  with  suppu- 
rative iiiflatnuiation.  These  thrombi  do  not  orj:»mi/.e,  but  soften  and  give  rise 
to  infectious  emboli.  The  thrombosis  may  be  JAeeompunied  by  phfebitiH  or 
iiifliuDiuatinn  of  the  wall  of  the  vein,  but  ihi.^  is  not  neees^ary.  The  emboli 
(except  when  the  throinbu$is  is  in  .noiue  of  the  rootlets?  of  the  portal  vein)  are 
curried  tirs^t  to  the  lungs,  whore  they  cause  abscesses  which  are  fre(|uently 
surrounded  by  hemorrhagic  irifaretion  or  lobular  pneumonia.  Absees^^es  may 
be  present  ali^o  in  the  spleen,  the  kidneys,  the  heart,  the  liver,  the  muscle^ 
nnd  olhcr  parts  of  the  body.  These  abscusses  may  be  produced  by  emboli 
derived  either  from  the  primary  thrombui!<  or  frnm  secondary  thrombi  funned 
in  the  veins  near  the  pulmonary  abscesses.  There  is  alao  reaBOn  to  believe 
that  secondary  abscesses  may  be  formed,  indepondently  of  thrombi,  by  the 
agency  of  white  blood-corpuscles  and  of  micrococci  which  accumulate  in 
small  vessels  of  tlie  affected  part.  Suppurative  inflammation  of  the  joints 
and  of  serous  membranes  is  usualh*  present  in  pyiemia.  ^lycotic  endocar* 
ditis  is  sometimes  found.  There  may  be  inflammation  of  the  lymphatic  ves- 
sela  (lyrapbangitis)  and  swelling  of  the  lymphatic  glands  near  the  primary 
source  of  infection.  The  spleen  is  usually  swollen,  and  the  same  parenchy- 
matous degenerations  are  present  as  in  other  acute  infectitms  diseases, 
Microconci  have  been  repeatedly  observed  in  llic  blood  and  in  the  abscesses. 
Colon ies  of  micrococci  in  the  vessels  and  in  the  urinifcrous  tubes  are  easily 
recognized,  as  a  rule,  in  the  early  stages  of  the  abscesses  in  the  kidney.  The 
bloo<l  usually  is  well  coagulated^  and  there  is  less  tendency  to  rapid  dccompo* 
sition  than  in  septicicmia. 

The  clinical  history  of  pyiemia  is  chnracterized  by  repeat cdly*rceurring 
chills,  more  or  less  pronounced,  occurring  irregularly  and  followed  by  pro- 
fuse sweating.  Fever  is  persistent,  varying,  as  shown  by  the  thermometer, 
in  different  cases,  the  greatest  amount  of  heat  being  directly  after  the  chill, 
the  mercury  rising  at  this  time  from  104°  to  1US°.  The  skin  becomes  sallow 
and  not  infrecjuentU' distinctly  jaundiced.  The  intelligence  is  but  little  or 
not  at  all  disturbed.  There  may  be  pain  in  the  chest,  with  cough  and  fre- 
quent respiration,  and  physical  exploration  may  show  pleuritis  with  effusion, 
or  bronchial  rales  with  broncho- vesicular  respiration  at  different  pointa  an 
either  side  of  the  chest  or  on  both  ^ides.  Pain  may  be  felt  in  the  knee  and 
other  joints,  and  effusion  within  the  synovial  membrane  may  be  discovered* 
At  length  persistent  collections,  not  preceded  by  the  usual  local  symptoms 
of  phlegmonous  inflammation—*'  cold  abscesses,"  as  they  are  sometimes  called 
—may  be  found  in  different  situations,  sometimes  in  one  or  more  of  the  limbs 
and  sometimes  on  the  trunk.  The  fonnation  of  purulent  matter  in  these  sit- 
uations is  sometimes  extremely  large.  Suppurative  inflammation  of  the  eye, 
leading  to  sloughing  and  the  evacuation  of  the  humors,  is  an  occasional  event. 
This  has  been  observed  chiefly  in  eases  of  pya*mia  following  parturition.  The 
affection  in  most  cases  runs  a  rapid  course,  the  duration  being  from  eight  to 
ten  days.  With  less  intensity  the  disease  may  continue  from  two  to  four 
weeks,  and  occasionally  it  becomes  chronic,  lasting  for  several  months.  In 
the  latter  case  the  duration  depends  on  the  secondary  abscesses,  which  by 
their  continuance  become  properly  se<|uels  of  the  pyaemia.  In  the  vast 
majority  of  cases  the  affection  ends  fatally.  D(Miih  seems,  in  some  cuaes,  to 
be  attributable  to  asthenia  incident  to  the  morbid  condition  of  the  blood,  and 
sometimes  to  the  secondary  affections  of  the  visceni.  In  the  cases  which 
recover  the  local  effects  consist  chiefly  of  subcutaneous  purulent  collectings 
and  arthritic  suppuration.  The  foregoing  enumeration  of  the  leading  symp- 
tomatic events  embraces  points  by  mearrs  of  which,  generally,  the  disoriiuina- 
tion  of  pyaemia  can  be  made  without  dllBculty. 
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The  indications  for  treatment  in  pyaemia  are  essentially  the  same  as  in 
septicaemia. 

The  prophylaxis  embraces  disinfectant  measures  of  vast  importance,  with 
lefereoce  to  which  surgical  treatises  are  to  be  consulted. 


CHAPTER    VIII. 
THE  CAUSES  OF  DISEASE,  OR  ETIOLOGY. 

EHd<igj  A  branch  of  General  and  Special  Pathology— Its  Importance — Internal  or 
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ETIOLOGY  is  that  branch  of  medicine  which  treats  of  the  causes  of  dis- 
ease. As  one  of  the  divisions  of  the  Principles  of  Medicine,  or  General 
Fithology,  it  treats  of  causes  with  reference  to  diseases  considered,  not  indi- 
fidnallj,  but  in  groups,  or  to  disease  in  general.  The  consideration  of  the 
caves  of  individual  diseases  forms  an  important  part  of  Special  Pathology, 
or  the  Practice  of  Medicine.  Etiology  therefore  enters  into  the  range  of  top- 
ics belonging  to  the  first  and  to'  the  second  part  of  the  work.  Following  the 
general  plan  pursued  in  the  foregoing  chapters,  I  shall  limit  myself  here  to 
certain  distinctions  and  definitions  which  are  to  be  understood  as  preliminary 
to  eDteriDg  on  the  study  of  individual  diseases,  deviating  from  this  plan  only 
IB  making  some  remarks  on  the  causation  of  diseases  by  living  organisms. 

Knowledge  of  the  causes  of  disease  is  iinportantas  the  basis  of  prophylaxis, 
or  the  prevention  of  disease.  It  is  obvious  that  in  proportion  as  we  are  able 
to  tnee  diseases  to  their  sources  we  may  expect  to  extinguish  causes  or  obvi- 
tte  their  morbific  influence.  Knowledge  of  causes  also  is  important  as  cnter- 
iBg  into  the  management  of  diseases,  for  it  not  infrequently  happens  that 
aues  continue  to  be  operative  after  disease  has  been  produced,  and  their 
lOBoval  ia  of  course  a  prime  object  in  order  to  effect  a  cure.  It  will  be  appar- 
ent when  we  come  to  inquire  into  the  causes  of  individual  diseases,  that  the 
aaoiiDt  of  our  present  knowledge  in  this  direction  is  limited.  Modern 
fCMtrehes,  however,  have  developed  much  information,  and  not  a  little  prog- 
n»  haji  been  made  in  the  prevention  of  diseases  in  consequence  of  increased 
bowledge  of  etiology  ;  but  there  yet  remains  a  wide  field  for  further  develop- 
■ctts. 

Canses  are  intrinsic  or  internal,  and  extnngic  or  extemnl.  Examples  of 
cUCTDal  or  extrinsic  causes  are  infectious  miasms,  viruses,  different  poisons, 
tBgcther  with  the  many  agencies  of  disease  by  means  of  wounds  or  injuries. 
Oi»  the  other  band,  examples  of  internal  or  intrinsic  causes  are  an  accumula- 
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tion  of  urea  in  the  blood,  an  excess  of  uric  acid  in  gout,  a  morbific  principle 
in  rheumatism,  supposed  tu  be  lactic  acid,  etc. 

Among  the  internal  causes  belong  those  which  originate  in  the  mind ;  and 
these  play  an  important  part  in  the  production  of  morbid  phenomena.  Over- 
exertion of  the  faculties  of  the  mind,  mental  application  unduly  prolonged, 
and  intense  or  long-continued  emotional  excitement  lead  to  disorders  of  the 
ncrvoiks  system,  together  with  more  or  less  impairment  of  the  vital  forces. 
Insanity  and  minor  forms  of  mental  derangement  may  not  infre(juently  be 
traced  to  these  causes.  The  bodily  functions  are  weakened,  partly  from  direct 
influences  pertaining  to  the  nervous  system,  and  in  part  because  the  operation 
of  these  causes  involves  neglect  of  hygienic  conditions  of  health  which  relate 
to  diet,  muscular  exercise,  recreation,  etc.  Long-continued  mental  depression, 
whether  produced  by  the  causes  just  named  or  other  causes,  often  stands  in 
a  cauft^ative  relation  to  disorders  of  digestion  and  anscmia.  An  absorbing 
sentiment  or  passion  may  induce  disorders  by  leading  to  neglect  of  the  means 
of  preserving  health.  Finally,  a  concentration  of  the  attention  on  the  bodily 
functions,  over-anxiety  concerning  health,  and  a  craving  for  the  interest  or 
sympathy  which  illness  is  expected  to  awaken  in  others  are  important  elements 
entering  into  many  cases  of  disea.se,  especially  in  women.  The  knowledge 
and  the  tact  of  the  physician  are  often  called  into  requisition  in  estimating 
the  agency  of  the  various  causes  referable  to  the  mind. 

Causes  may  bo  distinguished  as  ordinary  and  special  or  specific.  Ordinary 
causes  are  those  to  which  all  persons  are  more  or  less  exposed.  Atmo- 
spheric vicissitudes  are  ordinary  causes.  They  are  generally  supposed  to  be 
involved  very  fre<juently  in  the  causation  of  disease  and  to  give  rise  to  a 
great  variety  of  diseases.  Special  or  specific  causes  are  often  extraordinary 
in  their  occurrence ;  that  is,  persons  are  exposed  to  them  only  at  certain  timft 
or  in  certain  situations,  and  each  cause  gives  rise  invariably  to  one  form  of 
diseavse.  The  causes  of  typhus,  smallpox,  etc.  arc  examples  of  special  or 
specific  causes.  The  cause  which  produces  periodical  fever  is  not  capable  of 
producing  typhus,  that  producing  typhus  will  never  give  rise  to  periodical 
fever,  and  the  same  is  true  of  other  causes  belonging  in  this  category.  The 
existence  of  a  special  cause  may  be  inferred  from  the  specific  character  of  a 
disease,  although  the  nature  and  source  of  the  causative  agent  are  not  under- 
stood. It  is  certain,  for  instance,  that  diseases  possessing  phenomena  and 
laws  so  di.stinctive  and  uniform  as  those  which  belong  to  the  clinical  history 
of  epidemic  cholera,  typhoid  fever,  yellow  fever,  etc.  must  each  have  its  own 
special  cause. 

In  this  connection  may  be  defined  the  terms  contagion  and  infection.  The 
term  contagion  denotes  a  causative  agent  (a  contagium)  produced  in  a  person 
affected  with  a  particular  disease,  and  capable  of  giving  rise  to  the  same  dis- 
ease when  introduced  in  the  body  of  another  person.  A  contagium  may  be 
contained  either  in  a  palpable  morbid  product — for  example,  the  contents  of 
a  variolous  vesicle  or  pustule— or  in  the  impalpable  emanations  from  the 
body.  In  the  former  it  is  said  to  be  Jixed,  and  in  the  latter  it  is  said  to  be 
vohitile.  A  morbid  product  containing  a  fixed  contagium  is  called  a  rirw*. 
An  impalpable  emanation  containing  a  contagium  is,  with  etymological  pro- 
priety, called  a  nu'asm,  but  the  term  miasm  is  restricted  by  writers  at  the 
present  day  chiefly  to  those  impalpable  causes  of  disease  which  originate 
without  the  body,  and  the  diseases  to  which  they  give  rise  are  distinguished 
as  miasmatic  diseases.  A  fiimiliar  example  of  a  miasm  is  the  special  canse 
of  the  periodical  fevers,  called  malaria  ;  and  these  fevers  are  miasmatic^is- 
eases.  The  term  infection  denotes  any  causative  agent  which,  under  certain 
conditions,  is  capable  of  unlimited  increase  or  multi])lication.  With  this  defi- 
nition an  infectious  disease  may  or  may  not  be  communicable  by  means  of  a 
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contagium.  If  communicable,  it  is  an  infectious  contagious  disease ;  if  not 
communicable,  it  is  an  infectious  miasmatic  disease.  Liebermeister  proposes 
the  Dame  mia$matic contagious  diseases  for  those  which,  as  is  supposed,  require 
m  causative  agent  produced  within  the  bodies  of  persons  affected,  but  an  agent 
which  it  \s  requisite  should  undergo  certain  changes  after  having  been  th;-own 
off  from  the  body  before  becoming  capable  of  giving  rise  to  disease  in  others. 
£xamples  of  diseases  which  are  thus  distinguished  are  typhoid  fever  and 
epidemic  cholera.  The  doctrine  that  the  causative  agent  in  contagious  dis- 
eases is  a  living  germ  or  organism  (contagium  vivum),  and  that  this  is  also 
true  of  miasmatic  infections  and  miasmatic  contagious  diseases,  will  be 
referred  to  in  the  concluding  portion  of  this  chapter. 

A  contagious  disease  may  be  derived  from  an  inferior  animal.  Rabies,  for 
example,  is  derived  from  the  dog  or  cat,  and  glanders  from  the  horse.  Dis- 
ease in  man  may  also  be  produced  by  the  introduction  into  the  system  of  a 
prodnct  from  an  inferior  animal  which,  as  regards  the  animal  furnishing  it, 
b  a  normal  product.  Such  a  causative  agent  is  a  venom.  The  so-called 
Tenomous  animals  produce,  physiologically,  an  agent  which,  received  into  the 
system  of  man  or  of  another  animal,  gives  rise  to  disease.  Thus,  certain 
serpents  and  insects  have  special  glands  furnishing  secretions  which  cause 
disease  and  even  death  when  introduced  into  the  human  body.  These  secre- 
tions, normal  as  regards  the  animals  which  furnish  them,  are  venomous. 

VarioDS  morbific  substances  which  are  neither  viruses  nor  venoms,  not  giv- 
ing rise  to  either  contagious  or  miasmatic  diseases,  are  embraced  under  the 
Bame  poisons.  Their  morbid  effects  are  proportionate  to  the  quantity  of 
poison  received  into  the  system.  Here  is  a  striking  difference  as  contrasted 
with  viruses,  the  morbid  effects  of  the  latter  bearing  little  or  no  proportion  to 
the  quantity  received.  The  number  of  these  poisons  is  great.  Their  study 
eonstitates  an  important  branch  called  toxicology,  Examples  are  arsenic, 
kad.  pmssic  acid,  etc.  etc.  .They  offer  differences  as  regards  the  gravity  of 
their  morbid  effects.  Some  are  quickly  fatal  in  a  small  quantity,  as  prussic 
add,  strychnine,  aconite,  etc. ;  others  act  more  slowly  and  with  less  virulence, 
as  mercury,  lead,  etc.  None  of  these  poisons  increase  within  the  body,  and 
hence  the  diseases  to  which  they  give  rise  arc  not  communicable. 

The  effects  of  these  poisons  are  manifested  in  different  parts  of  the  body. 
Certain  poisons  exert  effects  on  particular  parts.  Thus,  alcohol  and  opium 
exert  their  effects  on  the  brain,  arsenic  on  the  intestinal  tract,  strychnia  on 
the  spina)  cord,  mercury  on  the  mouth,  phosphorus  on  the  liver,  aconite  on 
the  heart,  etc.  Many,  however,  act  simultaneously  on  a  greater  or  less  num- 
ber of  parts.  As  regards  their  effects  on  the  blood,  some  are  merely  mixed 
or  in  solution,  and  act  directly  on  parts  to  which  they  are  carried  in  the  cir- 
ndation.  Oxalic  acid,  arsenic,  mercury,  lead,  prussic  acid,  alcohol,  etc.  have 
been  discovered  in  the  blood.  In  other  instances  chemical  combinations  take 
plftce  in  the  blood.  A  striking  illustration  of  this  is  afforded  by  one  of  the 
experiments  of  Bernard.  Emulsin  and  amygdalin  are  not  poisonous  sepa- 
iitely,  but  they  combine  and  form  prussic  acid.  Injected  separately  into  the 
TOW  in  different  animals,  they  do  no  harm.  If,  however,  they  be  succes- 
Bvely  injected  into  the  veins  of  the  same  animal,  they  combine  in  the  blood 
tofonn  prussic  acid,  and  the  animal  dies  as  if  struck  by  lightning.  On  the 
«lker  hand,  the  blood  prevents  certain  combinations  which  take  place  readily 
out  of  the  body.  An  experiment  of  Bernard  illustrates  this  fact.  Cyanuret 
«f  potassium  and  lactate  of  iron  in  combination  form  Prussian  blue.  Injected 
neeessively  in  the  veins,  they  do  not  combine  in  the  blood,  but  the  combina- 
lioo  takes  place  and  Prussian  blue  is  formed  after  both  have  entered  the 
I  iriae  or  within  the  intestinal  canal. 
I         It  may  be  added  that  the  terms  contagion,  miasm,  virus,  poison,  arcoften 
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used  interchangeably,  and  not  according  to  the  strict  definitions  which  are 
given  in  the  foregoing  paragraphs. 

Certain  causes  are  distinguished  as  traumatic;  and  this  name  is  applied 
to  distinguish  the  diseases  produced  by  this  class  of  causes.  A  traumatic 
cause  gives  rise  to  a  local  disease  by  acting  in  an  appreciable  manner  on  the 
part  affected.  Traumatic  diseases  are  those  thus  produced.  Anything  which 
occasions  an  injury  or  wound  of  a  part,  and  consequently  disease  of  that  part, 
i.s  a  traumatic  cause.  The  name  signifies  a  wound.  A  bronchitis  caused  by 
the  inhalation  of  an  irritating  vapor  is  produced  traumatically.  A  calculus 
in  the  pelvis  of  the  kidney  which  gives  rise  to  pyelitis,  and  a  stone  in  the 
bladder  which  occasions  cystitis,  are  traumatic  causes.  The  causes  thus  dia- 
tinguishcd,  therefore,  may  be  either  internal  or  external,  although  in  the  great 
majority  of  cases  they  belong  to  the  latter  class. 

Diseases  not  traumatic,  and  which  do  not  proceed  from  any  appreciable 
causative  agency,  are  said  to  be  spf/nfaueous  or  idiopathic.  The  fonner  term, 
as  thus  applied,  is  to  be  taken  in  a  conventional,  not  a  literal,  sense.  It  is 
obviously  incorrect  to  say  of  any  disease  that  it  originated  spontaneously. 
Every  disease  must  have  its  adequate  determining  cause.  But  many  diseases 
are  developed  without  our  being  able,  in  the  existing  state  of  knowledge,  to 
refer  them  to  their  causes ;  and  the  term  spontaneous,  applied  to  those  dis- 
eases, means  simply  that  they  proceed  from  causes  which  are  unknown.  Pleu- 
ritis,  pericarditis,  and  other  affections  developed  frequently  in  the  course  of 
Bright*s  disease  were  formerly  considered  as  spontaneous ;  but  now  that  their 
development  is  attributable  to  the  action  of  excrementitious  principles  accu- 
mulating in  the  blood,  the  torm  has  ceased  to  be  applicable  to  them.  The 
number  of  so-called  spontaneous  diseases  will  diminish  in  proportion  as  our 
knowledge  of  etiology  advances. 

Causes  are  distinguished  as  primary  and  secondary.  A  secondary  cause 
is  an  effect  of  disease.  Urea,  for  example,  accumulating  in  the  blood,  gives 
rise  to  various  local  affections — pleuritis,  pericarditis,  etc.  But  the  accumu- 
lation of  urea  is  an  effect  of  some  disease  of  the  kidneys  which  interrupts  the 
eliminativc  function  of  these  organs.  Urea  in  excess  in  the  blood  is  thus  a 
secondary  cause  of  disease.  A  primary  cause,  on  the  other  hand,  does  not 
proceed  from  a  prior  disease.  All  external  traumatic  causes,  for  instance, 
ar<^ primary.  The  same  distinction  is  made  among  diseases;  that  is,  some 
are  primary  and  others  secondary — protopathic  and  deuteropathic.  Primary 
diseases  proceed  from  primary  causes,  and  those  called  .secondary  are  due  to 
the  effects  of  pre-existing  diseases ;  in  other  words,  to  secondary  causes.  A 
large  proportion  of  the  diseases  the  existence  of  which  is  first  ascertained  are 
secondary.  They  involve  in  their  causations  antecedent  affections.  Not  infre- 
quently a  number  of  diseases  are  thus  linked  together  in  a  consecutive  series. 
In  the  examination  of  patients,  therefore,  it  is  not  sufficient  to  have  discov- 
ered a  disease,  but,  having  discovered  one  disease,  it  remains  to  be  ascertained 
whether  other  diseases  do  not  exist  sustaining  to  the  disease  first  discovered 
a  relation  either  of  cause  or  effect.  Clinical  researches  have  developed 
important  facts  with  respect  to  the  causative  relations  existing  between  dif- 
ferent diseases,  and  these  facts  are  of  great  utility  in  medical  practice. 

Secondary  and  subordinate  diseases  are  distinguished  as  cfimpUccUions.  A 
complicating  disease  is  one  which  occurs  in  the  course  of  another  disease 
with  which  it  is  supposed  to  have  some  pathological  connection.  Pneumo- 
nitis, for  example,  developed  in  the  course  of  typhoid  or  typhus  fever,  is 
a  complication  of  the  latter.  Pneumonitis  generally  has  a  complication—* 
namely,  circumscribed  pleurisy.  A  disease  is  said  to  be  intercurrent  when 
it  occurs    during    the  progress   of   another    disease,   without    necessarily 
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liaving  any  dependence  on  the  latter.  Lobar  pneumonitis,  for  example, 
occarring  in  a  patient  affected  with  pulpnonary  phthisis,  is  an  intercurrent 
affection. 

As  just  stated,  causes  of  disease  may  be  themselves  effects  of  disease,  so 
that  certain ,  diseases  may  be  said  to  stand  in  a  causative  relation  to  other 
diseases.  On  the  other  hand,  some  diseases  afford  protection  against  others. 
A8  an  illustration,  emphysema  of  the  lungs  and  pulmonary  phthisis  may  be 
cited.  The  latter  disease  occurs  in  patients  affected  with  the  former  so 
rarely  as  to  show  that  it  exerts  a  protective  influence.  Another  illustra- 
tion is  afforded  by  disease  of  the  heart  and  pulmonary  phthisis.  A  phthis- 
ical affection  occurs  so  rarely  when  cardiac  disease  occasions  much  disturbance 
of  the  circulation  that  the  latter  must  be  considered  as  affording  more  or  less 
exemption  from  the  former. 

Another  division  is  into  predisponug  and  exciting  causes.      Predisposing 
causes  induce  a  liability  or  tendenqy  to  certain  forms  of  disease.     Exciting 
causes,  acting  on  persons  already  predisposed  to  certain  diseases,  determine 
their  occurrence.     Predisposing  causes  may  be  alone  sufficient  to  give  rise  to 
^sease,  or  they  may  only  suffice  to  place  the  system  in  a  condition  favorable 
for  the  occurrence  of  disease.     In  the  latter  case  the  disease  occurs  when 
exciting  are  superadded  to  the  predisposing  causes.     To  cite  an  instance: 
A  person  under  the  influence  of  predisposing  causes  is  in  a  condition  favor- 
able for  the  occurrence  of  acute  rheumatism  ;  in  this  condition  he  is  exposed 
to  atmospherical  vicissitudes,  and  the  latter  determine  an  attack  of  this  dis- 
ease.   The  exciting  cause — namely,  the  atmospherical  vicissitudes — would 
aot,  alone,  have  been  adequate  to  give  rise  to  an  attack  of  rheumatism ;  and 
the  former — namely,  the  predisposing  causes — alone  might  have  been  inad- 
equate, but  conjointly  they  occasion  this  disease.     Exciting  causes  act  the 
part  of  the  match  when  everything  is  ready  for  an  explosion.    It  is  thus  seen 
that  predisposing  causes  determine  the  nature  of  the  disease,  and  exciting 
causes  the  date  of  its  occurrence. 

A  predisposition  to  some  form  of  disease  may  be  inherent  in  the  constitu- 
tioo,  or  congenital.  Some  persons  have  inborn  tendencies  to  certain  diseases. 
This  fact  is  strikingly  illustrated  by  the  occurrence  of  phthisis  successively 
m  different  members  of  the  same  family,  a  large  number  of  brothers  and 
Bsters  being  carried  off  by  this  disease.  This  congenital  predisposition  may 
mDiin  completely  latent  until  the  period  of  life  in  which  the  disease  is  most 
liable  to  be  developed  ;  and  we  sometimes  see  a  whole  family  of  children,  one 
after  the  other,  fall  victims  to  this  disease  when  they  severally  reach  a  certain 
age.  A  predisposition  to  certain  forms  of  disease  may  not  only  be  congenital, 
bat  inherited,  and  a  constitution  involving  a  tendency  to  disease  is  trans- 
■itted  from  parent  to  offspring.  Among  the  diseases  perpetuated  in  this 
WIT  are  phthisis,  gout,  cancer,  asthma,  and  syphilis. 

The  predisposition  to  a  disease,  whether  congenital  or  acquired,  may  be 
ftn»g  or  feeble.  Various  circumstances  may  act  as  co-rperatiTtg  or  acces- 
mrycmtga;  that  is,  acting  in  conjunction  with  the  constitutional  tendency. 
l^as,  in  a  person  predisposed  to  phthisis  the  development  of  this  disease 
■tj  be  greatly  promoted  by  unfavorable  hygienic  circumstances,  such  as 
Mdeatary  habits,  deficient  ventilation,  and  inadequate  alimentation.  These 
ttKoperating  causes,  in  conjunction  with  an  existing  predisposition,  may  serve 
todeTelop  the  disease  when,  without  their  aid,  the  predisposition  might  not 
hkJt  been  sufficient.     There  is  reason  to  believe  that  persons  with  a  feeble 

tfie&Mwition  to  this  disease  often  escape  if  they  be  exempt  from  the  opera- 
tion rf  co-operating  causes.  The  latter,  moreover,  are  to  a  greater  or  less 
tttent  controllable,  while  the  predisposition,  especially  if  it  be  congenital,  is 
Wfoiid  control.     Diseases  thus  are  preventable,  nothwithstanding  a  predis- 
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position  to  them,  in  so  far  as  they  depend  on  the  union  of  co-operating  causes. 
Herein  lies  a  truth  of  great  practical  importance. 

Diseases  which  originate  from  special  causes  often  appear  to  require  for 
their  production  co-operating  causes.  Facts  seem  to  show,  for  example, 
that  yellow  fever,  periodical  fevers,  and  epidemic  cholera,  which  undoubtedly 
involve  the  agency  of  special  causes,  would  in  many  cases  not  have  occurred 
had  not  other  than  the  special  causes  contributed  to  their  production.  By 
eradicating,  as  far  as  possible,  all  unfavorable  hygienic  influences,  special 
causes  may  be  rendered,  to  a  great  extent  or  perhaps  completely,  inopera- 
tive. The  special  causes  we  may  not  be  able  to  remove ;  but  co-operating 
causes  are  to  a  great  extent  within  our  control,  and  by  removing  the  latter 
the  diseases  are  rendered  preventable. 

A  constitutional  predisposition  to  a  particular  form  of  disease  constitutes 
what  is  called  a  diathesis.  A  diathesis,  therefore,  may  be  either  congenital 
or  acquired ;  and  the  diseases  which  are  considered  as  generally,  if  not 
always,  involving  a  constitutional  predisposition,  or  diathesis,  are  sometimes 
distinguished  as  diathetic  diseases.  A  cachexia  or  dj/scrasia  involves  a  diath- 
esis, and  sometimes  more.  These  terms  denote  not  merely  a  constitutional 
predisposition  to  disease,  but  that  condition  of  the  system  which  exists 
when  the  disease  is  actually  developed.  A  person  born  with  a  tendency  to 
phthisis,  for  example,  has  the  phthisical  diathesis, 'and  this  diathesis  event- 
uates in  the  tuberculous  cachexia  when  the  person  becomes  affected  with 
phthisis. 

The  term  vuhierahilif}f  has  been  of  late  applied  to  a  condition  of  the  system 
favorable  for  the  morbific  operation  of  any  causes,  either  ordinary  or  specific. 
The  sense  of  this  term  differs  from  that  of  predisposition,  the  latter  denoting 
a  tendency  to  a  particular  form  of  disease,  whereas  vulnerability  denotes  a 
susceptibility  to  all  morbific  agencies.  Vulnerability  thus,  in  contradistinc- 
tion to  predisposition,  does  not  determine  the  nature  of  the  diseases  produced 
by  different  causes.  The  term  vulnerability,  in  fact,  means  neither  more  nor 
less  than  a  general  susceptibility  to  the  causes  of  disease. 

Our  present  knowledge,  for  the  most  part,  of  the  special  or  specific  causes 
of  disease  is  based  on  logical  inference  rather  than  on  demonstration ;  but 
certain  conclusions  respecting  their  origin  and  diffusion  may  be  logically 
determined.  One  of  these  conclusions  is  that  some  morbific  agents 
(miasms)  emanate  from  the  soil.  This  may  be  inferred  with  respect  to 
the  special  causes  giving  rise  to  diseases  called  endemic.  Endemic  diseases 
are  those  which  prevail  within  circumscribed  territorial  limits ;  that  is,  their 
prevalence  does  not  extend  beyond  sectional  boundaries.  Now,  this  fact  is 
sufficient  for  the  inference  that  the  source  of  the  causative  miasms  is  in  the 
soil,  because,  of  the  elements  which  enter  into  climatic  influences,  those  pecu- 
liar to  any  particular  district  are  terrestrial.  Again,  in  the  diseases  called 
epidemic — namely,  those  which  prevail  successively  or  simultaneously,  at 
variable  intervals,  in  different  and  often  widespread  t^irritorial  districts — the 
morbific  agents,  whatever  may  be  their  source,  must  be  transported  through 
the  atmosphere  or  brought  in  some  way  from  situations  more  or  less  distant. 
The  causes  of  epidemic  disease  are  migratory.  In  some  instances  they  trav- 
erse successively  almost  every  portion  of  the  habitable  globe.  This  is  true 
of  epidemic  bronchitis,  or  influenza,  and  of  epidemic  cholera.  It  is  altogether 
improbable  that  the  special  causes  in  these  and  other  epidemics  originate  in 
the  different  sections  of  country  over  which  their  prevalence  extends.  Dis- 
eases are  said  to  be  pandemic  when  thoy  are  spread  simultaneously  over  a 
whole  country  or  population.  The  special  causes  which  give  rise  to  conta- 
gious diseases  are  derived  from  the  bodies  of  those  affected  with  these  dis- 
eases ;  and  with  respect  to  certain  of  these  diseases  it  is  probable  that  the 
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special  causes  are  exclusively  thus  derived.  It  may  fairly  be  doubted  whether 
smallpox  ever  originates  from  any  other  source,  notwithstanding  the  occur- 
rence of  cases  in  which  it  cannot  be  traced  to  contagion.  Yet  the  first  case 
of  smallpox  which  ever  existed  must,  of  course,  have  been  an  exception  to 
this  law,  and  it  is  possible  that  there  are  still  occasional  exceptions. 

Diseases  are  communicated  not  only  by  coming  into  contact  with,  or  in 
proximity  to,  patients,  but  by  means  of  what  are  called /om<Vc«.  This  term  is 
applied  to  inanimate  substances,  such  as  clothing  or  articles  of  merchandise,  to 
which  contagious  matter  has  adhered.  In  this  way  certain  diseases,  such  as 
smallpox  and  scarlatina,  may  be  disseminated  at  points  far  distant  from  the 
source  of  their  special  causes.  The  term  fomites  is  generally  restricted  to  the 
trammiission  of  the  matter  of  contagion.  But  it  is  certain  that  other  special 
caoaes  of  disease  may  be  transmitted  in  the  same  way.  Facts,  for  example, 
»how  that  the  special  cause  of  yellow  fever  is  capable  of  transportation.  And 
if  this  be  true,  it  is  correct  to  say  that  a  disease  may  be  portable  although  not 
comnianicable. 

Parasites. 

The  rtudy  of  parasites  has  acquired  great  interest  and  prominence  since  it 
ha<  been  proven  that  many  and  important  diseases  are  of  parasitic  origin.  It 
has  long  been  a  logical  inference  that  the  infectious  diseases  are  caused  by  the 
invasion  of  micro-organisms.  The  hypothesis  of  a  living  contagion  was  most 
skilfully  advocated  upon  a  prion  grounds  by  Sir  Henry  Holland,  Henle,  and 
J.  K.  Mitchell.  Only  upon  this  hypothesis  can  be  satisfactorily  explained 
such  characteristic  features  of  infectious  diseases  as  the  period  of  incubation, 
ihe  development  of  the  disease  from  the  reception  of  an  infinitesimal  quantity 
uf  Tirus,  and  the  almost  limitless  multiplication  of  the  virus,  so  that  the  mi- 
nute quantity  received  by  a  single  individual,  by  its  proliferation,  may  suffice  to 
infect  an  entire  community.  It  was  once  urged  against  the  theory  of  animate 
conupoh  that  the  causation  of  infectious  diseases  might  be  explained  by  the 
action  of  chemical  ferments;  but  this  argument  has  turned  to  the  advantage 
of  the  germ  doctrine,  since  it  has  been  proven  that  the  ferments  either  are,  or 
are  produced  by.  living  organisms. 

The  purely  deductive  argument  as  to  the  causation  of  infectious  diseases 
bv  living  germs  has  been  supported  during  the  last  twenty,  and  especially 
during  the  last  ten,  years  by  a  mass  of  trustworthy  observations  and  experi- 
ments which  render  the  doctrine  of  a  living  contagium  no  longer  a  theory,  but 
an  established  fact  for  a  number  of  infectious  diseases.  Upon  this  basis  of 
facts  the  argument. by  analogy  becomes  of  great  force  in  support  of  the  germ- 
origin  of  other  infectious  diseases  in  which  causative  organisms  have  not  yet 
been  discovered. 

What  is  necessary  in  order  to  prove  that  a  given  disease  is  caused  by  a 
ipecial  micro-organism  ?  This  proof  is  absolute  and  complete  when  for  a  given 
disease  three  conditions  are  fulfilled :  first,  the  determination  of  the  constant 
presence  of  a  special  micro-organism  associated  with  the  lesions  of  the  disease  ; 
second,  the  isolation  of  this  organism  by  a  series  of  pure  cultures ;  and  third, 
the  production  of  the  disease  by  the  inoculation  of  the  isolated  organism. 
Thb  rigid  proof  has  been  fulfilled  for  splenic  fever,  tuberculosis,  glanders, 
enrsipelas,  and  a  number  of  diseases  of  inferior  animals.  Hardly  less  com- 
plete is  the  proof  that  the  Rpirochstfe  OUrmeiert  is  the  cause  of  relapsing  fever. 
Here  the  organism  is  of  a  peculiar  character,  is  constantly  present  in  the  blood 
ia  the  paroxysms  of  the  disease,  and  the  inoculation  of  blood  containing  the 
pan$ite  causes  the  disease.  Inasmuch  as  one  or  both  of  the  last  two  condi- 
tions of  the  absolute  proof  cannot  always  be  fulfilled — since  it  is  not  possible 
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in  all  cases  to  find  a  suitable  medium  for  the  cultivation  of  suspected  organ- 
isms, and  inoculation  experiments  upon  animals  yield  negative  results  whea 
the  animals  are  not  susceptible  to  the  dijsease — the  question  arises  as  to  the 
value  to  be  attached  to  the  mere  presence  of  micro-organisms  in  the  lesions  of 
a  given  disease.  The  answer  is,  that  when  a  special  form  of  micro-organism 
is  constantly  found  associated  with  the  lesions  of  a  disease  in  situations  where 
foreign  organisms  do  not  normally  occur,  there  can  be  very  little  doubt  that 
the  organism  is  the  cause  of  the  disease.  In  opposition  to  this  view  it  has 
been  and  is  still  urged  that  the  organism  is  the  result,  and  not  the  cause,  of 
the  disease — that  the  disease  simply  afibrds  suitable  conditions  for  the  lodg- 
ment and  growth  of  the  organism.  This  argument  was  not  without  some 
plausibility  in  the  early  period  of  bacterial  investigation,  but  the  force  of  the 
argument  has  been  greatly  impaired  by  the  failure  to  establish  its  correctness 
in  any  single  instance ;  while,  on  the  other  hand,  whenever  it  has  been  pos- 
sible to  cultivate  and  inoculate  a  special  form  of  micro-organism  constantly 
associated  with  the  lesions  of  a  disease  in  situations  where  foreign  organisms 
do  not  occur,  the  suspected  organism  has  been  proven  to  be  the  cause  of  the 
disease.  Thus,  it  is  reasonably  certain  that  the  bacteria  which  are  found  con- 
stantly in  the  internal  lesions  of  typhoid  fever  are  the  cause  of  this  disease, 
although  no  animal  may  be  found  in  whom  it  it  possible  to  produce  this  dis- 
ease experimentally. 

Especial  caution  is  required  in  drawing  conclusions  from  the  presence  of 
organisms  upon  surfaces  in  communication  with  the  exterior  of  the  body,  as 
upon  the  various  mucous  membranes;  for  upon  many  of  these  surfaces  bacte- 
ria are  normally  present  in  large  number.  But  even  here,  when  it  can  be 
established,  as  in  the  case  of  the  bacterium  of  Asiatic  cholera,  that  an  organ- 
ism with  distinctive  characters  is  constantly  associated  with  the  lesions  of  a 
disease,  and  is  never  found  in  the  body  except  in  connection  with  that  dis- 
ease, it  may  be  assumed  that  this  organism  is  the  cause  of  the  disease. 

Bacteria. — The  living  organisms  which  have  thus  far  been  proven  to 
be  the  causes  of  infectious  diseases  belong  for  the  most  part  to  the  class 
of  Hchizoniycctes  or  bacteria.  The  term  bacteria  is  used,  although  not  with 
etymological  correctness,  to  include  the  whole  class  of  organisms  more  scien- 
tifically designated  as  schizomycetes  (fissure-fungi).  It  is  not  necessary  to 
suppose  that  all  infectious  diseases  are  due  to  bacteria ;  it  may  be  that  other 
organisms,  such  as  some  of  the  Protozoa,  are  concerned  in  the  causation  of 
certain  diseases. 

The  bacteria  are  simple,  microscopic,  vegetable  cells,  usually  very  minute, 
composed  of  protoplasm  and  perhaps  an  enveloping  membrane.  In  shape  the 
bacteria  are  round,  rod-like,  or  spiral.  They  occur  singly,  in  pairs,  in  chains, 
or  in  clumps.  Clumps  of  bacteria  imbedded  in  a  gelatinous  substance  are 
called  colonies  or  zoogUea,  and  they  present  an  extremely  characteristic  appear- 
ance. Bacteria  multiply,  often  with  great  rapidity,  by  transverse  division  or 
by  the  formation  of  spores.  The  spores  are  vastly  more  resistant  to  destruc- 
tive influences  than  the  bacteria  themselves.  Both  bacteria  and  spores  are 
destroyed  by  steam  at  a  temperature  of  100®  C.  (212°  F.). 

It  is  not  possible  at  present  to  make  any  satisfactory  classification  of  bac- 
teria. For  purposes  of  description  Cohn's  classification  is  convenient,  vii. : 
fnt^  round  bacteria,  called  f^phmro-hacferia  or  micrococci ;  secon/f,  short,  rod- 
shaped  bacteria,  called  micro-bacferia  ;  third,  longer  rod-shaped  bacteria,  called 
ihsmo'bacteria  or  bacilli;  and  fourth,  spiral  bacteria,  called  spirillae  and 
spirochflotee.  These  four  classes  may  be  reduced  to  three  by  eliminating  the 
term  micro-bacteria,  and  calling,  as  is  now  customary,  all  rod-shaped  bacteria, 
whether  long  or  short,  bacilli. 

In  order  to  determine  the  species  of  a  particular  kind  of  bacterium  it  is 


PARASITES.  91 

necessary  to  know  not  only  its  form,  but  the  manner  and  conditions  of  its 
growth  and  its  physiological  properties.  Nothing  could  be  more  erroneous 
than  to  suppose  that  because  two  bacteria  resemble  each  other,  or  are  even 
identical  iu  form,  they  are  therefore  of  the  same  species.  One  of  these  bac- 
teria may  be  perfectly  harmless  and  the  other  a  deadly  poison.  The  criteria 
which  are  usually  employed,  as  far  as  possible,  in  determining  the  characters 
of  any  form  of  bacterium  are — its  morphology,  the  peculiarities  of  its  growth 
in  different  culture-media,  such  as  nutrient  gelatin,  agar-agar,  blood-serum, 
steamed  potato,  bouillon,  and  its  physiological  properties,  such  as  presence  or 
absence  of  injurious  effects  by  inoculation  in  animals,  and  presence  or  absence 
of  fermentative  changes  by  inoculation  in  suitable  fluids. 

According  to  their  biological  properties  bacteria  are  described  as  chromog- 
fn'/ttf,  or  color-producing ;  zymo</enous,  or  fermentative ;  and  pathogeiiic^  or 
di^ea.se-producing.  •  The  only  kinds  of  bacteria  which  will  be  considered  in 
this  work  are  the  pathogenic,  and  of  these  only  such  as  are  concerned  in  the 
causation  of  diseases  in  human  beings.  Some  of  these  bacteria  will  be  fur- 
ther considered  in  Part  II.  of  this  work  in  connection  with  the  diseases  in 
which  they  are  found. 

The  Mvrococciut  f/onorrhase,  sometimes  called  gonococcus,  is  constantly 
pre^ot  in  gonorrhceal  secretions,  whether  derived  from  the  urethra,  vagina, 
uterus,  or  conjunctiva.  Usually  two  micrococci  are  closely  joined  together, 
forming  a  diplococcus.  The  diplococcus  may  resemble  a  single  biscuit-shaped 
micrococcus  of  large  size.  The  gonorrhoea!  micrococci  may  be  found  between 
the  cells,  but  their  most  characteristic  morphological  property  is  their  appear- 
ance in  the  interior  of  pus  and  epithelial  cells.  According  to  Bumm,  the 
gonococcus  grows  slowly  at  a  temperature  of  30°  to  34°  C.  upon  gelatinized 
blood-serum.  He  succeeded  in  producing  gonorrhoea  by  inoculation  of  the 
urethra  with  a  pure  culture  of  the  organism.  Further  inoculation  and  culti- 
vation experiments  are  needed,  although  there  can  be  little  doubt  that  the 
organism  is  the  cause  of  gonorrhoea. 

The  microcftcci  of  pvs  occur  singly  or  in  irregular  clusters  called  staphy- 
lococci or  in  chains  called  streptococci.  A  variety  of  species  have  been  dis- 
tinguished, chiefly  bv  the  appearances  of  their  cultures.  The  forms  most 
freqaently  found  in  the  pus  of  acute  abscesses  are  the  Staphylococcus  pyogenes 
amtuM  and  the  Staphytoroccus  pyt^f-nejs  alfnts.  Next  in  frequency  is  the  Strep- 
tocncais  pyofferif'f^  No  less  than  nine  different  species  of  micrococci  in  pus 
have  been  distinguished.  Frequently,  two  or  more  forms  of  micrococci  are 
associated  in  the  same  abscess.  The  streptococci  seem  to  occur  especially 
with  the  more  severe  phlegmonous  inflammations,  such  as  those  with  an  ery- 
sipelatous tendency.  The  micrococci  of  pus  can  be  cultivated  in  gelatin  and 
in  agar-agar.  By  the  inoculation  of  some  of  the  pure  cultures  in  animals 
and  io  human  beings  abscesses  have  been  produced. 

The  micrococcus  of  erysipelas  is  a  streptococcus  which  can  be  cultivated  in 
nutrient  gelatin.  Inoculation  of  its  pure  cultures  in  man  and  in  animals 
eiases  erysipelas.  According  to  Passet,  a  streptococcus  found  in  abscesses 
cannot  be  distinguished  from  that  of  erysipelas. 

The  micrococci  of  osteomyelitis  seem  to  be  identical  with  the  staphylococci 
tnd  the  streptococci  of  ordinary  abscesses.  As  has  already  been  mentioned 
(p.  %\\  the  same  is  true  of  the  micrococci  found  in  pyscmic  abscesses. 

In  fetid  pus,  bacilli  are  usually  found  as  well  as  micrococci.  In  malignant 
endocarditis,  micrococci  apparently  identical  with  Staphylococcus  pyogenes  and 
Strtptitcorcus  pyfjgeiifs  are  found. 

In  many  infectious  diseases,  such  as  scarlatina,  variola,  morbilli,  diphtheria, 
typhoid  fever,  and  acute  yellow  atrophy  of  the  liver,  micrococci  are  found 
oecasioDally,  bat  not  constantly.     There  is  no  evidence  that  these  micrococci 


92  THE  CAUSES  OF  DISEASE,  OR  ETIOLOGY, 

are  the  cause  of  the  diseases.  These  septic  micrococci,  when  they  occur  in 
the  internal  organs,  are  probably  the  result  of  a  secondary  or  mixed  infection 
which  seems  to  be  common  in  this  class  of  diseases. 

The  haciUm  anthracU  occurs  in  the  form  of  immobile  rods  5  to  20  /i 
long  and  1  /i  broad,  with  flattened  ends,  and  often  arranged  in  chains. 
Within  the  body  the  rods  multiply  solely  by  transverse  division,  but  outside 
of  the  body  they  may  grow  into  long  threads  in  which  glistening  spores  are 
developed.  The  spores  are  very  much  more  resistant  to  destructive  agents 
than  the  bacilli.  The  bacilli  and  spores  are  incapable  of  development  at  a 
temperature  below  15°  C.  (59°  F.)  or  above  43°  C.  (110°  R).  They  require 
oxygen  for  their  growth.  The  bacilli  anthracis  are  constantly  found  in  the 
body  in  splenic  fever.  They  can  be  readily  cultivated  outside  of  the  body 
in  nutrient  gelatin  and  in  various  other  media.  Inoculation  of  the  pure  cul- 
tures in  animals  susceptible  to  splenic  fever  always  produces  the  disease.  By 
cultivation  of  the  bacilli  of  splenic  fever  at  a  temperature  of  42°  to  43°  C. 
(107. 5°  to  109.5°  F.),  their  virulence  may  be  weakened  or  entirely  destroyed, 
although  the  organisms  still  retain  their  normal  appearance  and  capacity  of 
development. 

The  bacillus  of  typhoid  fever  is  a  short,  thick  bacillus  with  rounded  ends. 
It  is  found  in  colonies  in  the  intestinal  lesions,  the  swollen  mesenteric  glands, 
the  spleen,  and  sometimes  in  other  organs.  It  can  be  readily  cultivated  in 
nutrient  gelatin,  agar-agar,  blood-serum,  and  on  potatoes.  This  organism 
will  be  fully  considered  in  the  article  on  Typhoid  Fever. 

The  bacillus  of  malignant  oedema  resembles  the  bacillus  anthracis^  but  can 
be  distinguished  from  it  by  its  mobility  and  by  slight  differences  of  form. 
Its  spores  are  widely  distributed,  occurring  in  earth,  hay-dust,  and  putrefyine 
fluids.  It  has  been  found  in  a  few  instances  in  man  as  the  cause  of  a  fatal 
inflammatory  oedema.  This  bacillus  can  be  cultivated  in  gelatin,  blood-serum, 
agar-agar,  and  in  potatoes  under  circumstances  where  the  entrance  of  oxygen 
is  excluded.  Inoculation  of  the  cultures  in  animals  causes  the  characteristic 
disease.  The  growth  of  the  organism  is  attended  by  the  development  of  gas 
and  fetid  substances,  which  probably  poison  the  system. 

The  bacillus  of  rhiaoscleromfi  is  a  short  bacillus  constantly  found  in  the 
peculiar  hard  growths  of  this  disease,  which  has  been  observed  especially  in 
South-eastern  Europe.  Cultivation  and  inoculation  of  the  bacillus  have  not 
yet  succeeded. 

The  so-called  hicilli  of  cionpous  pneumonia  are  elliptical  bacteria  which 
were  first  described  by  Friedliinder  as  micrococci.  A  characteristic  but  not 
peculiar  feature  of  these  bacilli  is  the  presence  around  them  of  a  gelat- 
inous capsule  which  can  be  stained  by  certain  aniline  dyes.  These  bacilli 
are  frequently  but  not  constantly  present  in  the  exudation  of  lobar  pneu- 
monia. They  grow  in  gelatin-cultures  in  masses  compared  in  shape  to  a  nail. 
Pneumonia,  usually  of  the  lobular  variety,  has  been  produced  in  animals  by 
inhalation  of  the  organisms  and  by  inoculation  in  the  pleura  and  lungs.  The 
inoculation  experiments,  however,  are  not  very  conclusive.  In  view  of  this 
fact,  and  in  view  of  the  inconstancy  in  the  presence  of  these  bacilli,  there  is 
much  doubt  as  to  the  etiological  significance  of  the  organisms  described  by 
Friedliinder.  The  micrococcus  of  sputum  septicemia  (Sternberg)  and  other 
forms  of  bacteria  have  also  been  assigned  as  the  cause  of  pneumonia. 

Under  the  heading  of  Infectious  Tumors  (p.  42)  mention  has  already  been 
made  of  the  bacilli  of  tubeiculosia,  of  h'proai/^  of  syphilis,  and  of  t/landers. 
The  tubercle  bacilli  will  be  also  considered  in  connection  with  Pulmonary 
Phthisis.  The  bacilli  of  cholera,  which  by  some  are  considered  to  be  spirilla 
or  vibrios,  will  be  described  in  connection  with  Asiatic  cholera  in  Part  II. 

The  fpirochstte  Obemmeri  is  a  spiral  bacterium  IG  to  40  yci  long.     It  is 
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constantly  present  in  the  blood  during  the  attacks  of  relapsing  fever^  and  is 
mbsoQt  in  the  intervals.  In  the  fresh  blood  it  is  in  rapid  motion.  The  inocu- 
lation of  blood  containing  the  organism  produces  relapsing  fever.  The 
spirochsete  has  not  been  satisfactorily  cultivated.  (For  further  details  see 
the  article  on  Relapsing  Fever  in  Part  II.) 

The  peculiar  organisms  found  in  artinomycosis  have  already  been  described 
(p.  47).  Mention  has  also  been  made  of  the  bodies  found  by  Laveran,  and 
by  MarchiafavA  and  Celli,  in  the  blood" of  malarial  patients,  which  will  be 
further  considered  in  the  article  on  Intermittent  Fever. 

There  are  various  possibilities  as  to  the  mode  of  action  of  bacteria  in  the 
system,  but  we  possess  very  little  positive  information  upon  the  subject.     It 
has  been  suggested  that  pathogenic  bacteria  may  produce  their  injurious 
effects  by  withdrawing  nutriment  from  the  cells  and  tissues  of  the  body,  by 
acting  as  ferments  which  cause  abnormal  metabolism  and  produce  noxious 
soWtances  (ptomaines),  and  by  acting  as  chemical  or  as  mechanical  irritants. 
Fnn^. — Mould'fuiuji  belonging  to  th^ common  species,  mucor,  aspergillus, 
and  penicillium,  are  not  infrequently  found  growing  in  necrotic  tissues  ex- 
posed to  the  air.     The  spores  of  certain  varieties  of  mucor  and  of  aspergillus 
when  injected  into  the  blood  of  animals  are  capable  of  growing  in  certain 
organs  into  mycelium,  but  the  development  never  reaches  the  stage  of  fructi- 
fication.    No  instances  are  known  of  a  similar  invasion  of  the  human  body 
with  the  mould-fungi.     In  a  number  of  diseases  of  the  skin,  fungi  have  been 
discovered  which  constitute  an  essential  pathological  element  in  these  aflfec- 
tions.     These  fungi  are  Achorion  Schoenleinii  in  favus,  Tricophyton  tonswcins 
in  herpes  tonsurans,  and  Miarosporon  furfur  in  pityriasis  versicolor.     The 
botanical  position  of  these  fupgi  is  not  known.    The  fungus  found  in  aphthae 
or  thrush  is  called  Oidium  albicans,  but  there  is  doubt  as  to  its  being  a  true 
oidium. 

The  yeasi-fitnyi,  called  saccharomycfs,  are  often  found  in  the  fermenting 
contents  of  the  stomach  in  various  diseases  of  this  organ.  These  fungi  are 
coocemed  in  alcoholic  fermentation. 

Animal  Parasites. — The  animal  parasites  belong  to  the  three  divisions 
/Vcrfocod,  Arfhropoda,  and  Vermes. 

1.  The  Protozoa  are  the  most  lowly  organized  members  of  the  animal 
kingdom.  The  Infusoria,  which  form  a  class  of  Protozoa,  have  been  observed 
frtHjuently  in  the  contents  of  the  intestine,  especially  in  cholera  and  in  inflam- 
matory conditions  of  the  mucous  membrane.  It  has  not  been  proven  that 
tkej  are  in  any  way  associated  with  the  cause  of  disease.  The  Infusoria 
mwt  frequently  found  are  Cercomonas  intestlnaluy  Trichomonas  vaginalis,  and 
Pammacium  ooli.  Amcehm  have  been  found  occasionally  in  the  intestinal 
contents  in  dysentery.  The  Psorospermise,  which  have  been  found  in  the 
liter,  in  pleuritic  exudations,  and  in  the  intestinal  mucous  membrane,  are 
usually  classified  among  the  Protozoa,  but  their  exact  nature  is  problematical. 
They  have  been  recently  described  as  Coccidia. 

2.  The  arthropod  parasites  include  animals  from  the  subdivisions  Arachmla 
Hid  lutecta,  which  infest  usually  the  skin.  To  the  Arachnida  belong  the 
AcanuffMicnlorum,  frequently  found  in  comedones,  but  without  pathological 
UDportance ;  the  Acanis  or  Sarcoptes  scabi'ei,  which  is  the  cause  of  the  disease 
known  as  scabies  or  itch ;  the  Pentastomum  constrictnm  and  the  Pentastomum 
dokticulatum,  which  have  been  frequently  discovered  in  the  liver.  Under 
Inseeta  are  included  the  different  species  of  lice — viz.  Pediculus  capitis,  Pe- 
dickUs  pubis  J  and  Pediadus  vestimenti. 

3.  Animals  of  the  division  Vermes,  or  worms,  are  the  most  frequent  of  all 
inimal  parasites.  The  parasitic  worms  are  embraced  under  the  subdivisions 
Ktmatoda  or  round-worms,  Trematoda  or  suctorial  worms,  and  Ctstoda  or  T&- 


94  8YMPT0MAT0L0GY,'^DIAGN0SIS,'-PR0QN0SIS. 

rtiada,  which  include  the  tape- worms  and  the  old  order  of  cystic  worms.  The 
Nematoda  are  AHcana  lumtncoults,  found  often  in  the  small  intestine  ;  Oxy- 
uris  vennicidariBy  vulgarly  known  as  the  pin-worm,  found  in  the  large  intes- 
tine ;  Ti'icoc^halus  dispur^  in  the  caecum  ;  Strmigylun  ffigag,  in  the  pelvis  of 
the  kidney;  Anchylostoma  diiodenale,  in  the  duodenum ;  Avgiiillula  xtercoralu, 
in  the  intestine  and  bile-ducts  in  an  endemic  diarrhoea  which  prevails  in 
Cochin-China ;  Trichina  spirfdis,  in  the  muscles ;  FHaria  medinfusitj  or 
Guinea-worm,  in  the  areolar  tissue,  where  it  causes  painful  abscesses  (in 
tropical  climates) ;  Filaria  sanguinU^  found  in  the  tropics  in  large  numbers 
in  the  blood,  where  it  may  cause  chyluria  and  hsematuria.  Under  Tremadot« 
are  included  Disfonia  hepaticum  in  the  biliary  ducts;  DisUmia  hincfolatum^  or 
liver-fluke,  in  the  same  situation ;  and  Distoma  Iisematobium  (of  Bilharz)  in 
the  portal  vein,  and,  together  with  its  eggs,  in  other  situations,  especially  the 
kidneys,  bladder,  and  intestine,  where  it  may  cause  severe  affections.  The 
Distoma  hmmatohinm  is  a  frequent  parasite  in  Egypt  and  in  Abyssinia.  The 
Cestoda  include  the  fully-developed  tape-worms  and  their  larvae  or  scolices. 
The  immature  cestoid  worms  or  scolices  which  are  parasitic  in  man  are  Cy^ 
tifcrcHs  cetlaloisse,  the  scolex  of  Tseniu  solium ;  and  the  echinococcus  or  hydatid, 
the  scolex  of  Tsenia  echinococcus,  a  small  tape-worm  which  infests  the  dog. 
Cysticercus  ceUulosm  may  be  present  in  any  part  of  the  body.  It  is  of  most 
importance  usually  in  the  brain.  The  echinococcus  is  most  frequent  in  the 
liver,  but  it  may  exist  in  other  parts.  The  fully-developed  tape-worms  in 
man  are  Tsenia  solium,  Tsp.nia  medio-canellata,  and  Bothriocephalus  latus,  or 
Swiss  tape-worm.  Rare  forms  are  Tfcnia  nana,  Tfenia  flavo-punctaia,  and 
Tsenia  cucumvrina.  Most  of  these  worms  receive  consideration  in  Part 
II.  of  this  work. 


CHAPTER  IX. 
SYMPTOMATOLOGY.— DIAGNOSIS.— PROGNOSIS. 

Pathognomonic  Symptoms— Diaijnostic  Symptoms — Subjective  and  Objective  Symptoms 
— Sif^ns — Clinical  History  of  Diseases  aud  the  Different  Modes  by  which  it  is  Obtained 
— Stages  of  Disease — Precursory  or  Prodromic  Events — Sequels— Diagnosis — Beasoning 
by  Way  of  Exclusion — Differential  Diagnosis. — Prognosis— Prognostics. 

THE  study  of  the  symptoms  of  disease  forms  a  division  of  the  Principles 
of  Medicine,  or  General  Pathology,  called  St/mptomatology  or  Seineiology. 
The  consideration  of  symptoms  will  occupy  a  large  proportion  of  the  space 
to  be  devoted  to  each  individual  disease  in  treating  of  the  Practice  of  Medi- 
cine, or  Special  Pathology,  in  the  second  part  of  this  work.  It  will  suffice  to 
present  in  this  chapter  certain  distinctions  and  definitions  which  should  be 
understood  before  entering  on  the  study  of  individual  diseases. 

Under  the  name  symptoms  are  embraced  all  appreciable  morbid  phenomena 
occurring  in  connection  with  disease.  The  name  signifies  "  to  fall  together," 
and  denotes  concurrence  of  events.  To  repeat  the  often-quoted  comparison 
by  Galen,  symptoms  accompany  diseases  as  the  shadow  follows  the  substance. 
By  means  of  symptoms  the  existence  of  disease  is  made  apparent  and  the 
character  and  seat  of  different  affections  are  ascertained. 

Certain  symptoms  are  distinguished  as  patfif*gnonwnic,     A  pathognomonic 
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symptom  is  one  wbicb  denotes  invariably  tbe  existence  of  a  particular  dis- 
ease. It  derives  this  significance  from  the  fact  that  it  occurs  only  in  connec- 
tioD  with  one  disease.  Whenever  such  a  symptom,  therefore,  is  present,  it 
repreeenta  that  disease,  and  in  itself  suffices  for  its  recognition.  The  number 
of  pathognomonic  symptoms  is  quite  small.  As  an  illustration,  a  semi-trans- 
p&reot,  viscid,  rusty-colored  matter  of  expectoration  belongs  exclusively  to 
pneumonitis.  It  is  therefore  a  pathognomonic  symptom,  always  denoting 
tbe  existence  of  that  disease.  In  like  manner  the  crepitant  r&le  obtained  by 
auscultation  is  so  distinctive  of  the  same  disease  as  to  be  nearly  pathogno- 
monic.    It  would  be  difficult  to  cite  many  additional  examples. 

A  symptom  is  said  to  be  diagnostic  when  it  occurs  more  frequently  in  con- 
nection with  a  particular  disease  than  with  other  diseases.    Just  in  proportion 
as  it  is  restricted  to  a  few  diseases  is  its  diagnostic  import  marked ;  that  is, 
it  denotes  the  presence  of  some  one  of  these  diseases,  and  its  value  in  diag- 
nosis is  the  greater  the  smaller  their  number.     Different  symptoms  diflfer  as 
regards  their  respective  diagnostic  value.     Some  are  highly  diagnostic ;  in 
other  words,  they  point  strongly  to  the  existence  of   particular  diseases. 
Others  are  moderately,  and  again  others  slightly,  diagnostic.     The  measure 
of  diagnostic  significance  depends  on  the  frequency  of  concurrence  with  a 
particular  disease  and  the  infrequency  of  concurrence  with  other  diseases. 
Symptoms  are  either  subjective  or  objective.    Subjective  symptoms  are  those 
which  relate  to  the  sensations  or  feelings  of  the  patient,  and  which,  conse- 
quently, the  physician  can  appreciate  only  through  the  patient's  description 
of  them.    Objective  symptoms,  on  the  other  hand,  are  those  which  the  physi- 
cian observes  for  himself,  and  for  a  correct  appreciation  of  which  he  is  in  no 
wise  dependent  on  the  patient.     As  regards  subjective  symptoms,  the  physi- 
cian is  exposed  to  error  in  consequence  of  inability  on  the  part  of  the  patient 
to  describe  them  clearly.     In  young  children  this  class  of  symptoms  is  not 
tvaiUble.     This  is  true  also  of  idiots,  the  insane,  and  in  the  delirium  inci- 
dent to  different  diseases.     As  regards  these  symptoms,  too,  the  physician 
is  liable  to  be  deceived  by  intentional  misrepresentations  on  the  part  of 
pttients ;  and  he  is  liable  to  be  deceived  unintentionally  by  a  tendency  on 
the  one  hand   to  exaggeration,  and  on  the  other  hand  to  depreciation   of 
morbid  etensations  or  feelings.     Owing  to  these  sources  of  error  much  tact  is 
o(leD  requisite  in  placing  a  proper  estimate  on  subjective  symptoms.     Objec- 
tive symptoms  are  not  open  to  the  same  liabilities  to  error.     The  physician 
judges  of  these  by  the  exercise  of  his  own  senses,  and  if  he  fail  to  discover 
or  place  a  proper  estimate  upon  them  the  fault  consists  in  his  own  want  of 
attention,  judgment,  or  skill.      Objective   symptoms   are  thus  much  more 
reliable  than  subjective  in  the  investigation  of  cases  of  disease. 

The  exaggeration  of  pain  or  suffering  of  any  kind  and  of  morbid  sensa- 
tini^  is  common — sometimes  because  patients  are  led  to  form  an  exaggerated 
idea  of  their  subjective  symptoms;  sometimes  with  a  view  to  awaken  interest 
or  sympathy ;  sometimes  for  malingering  purposes ;  and  sometimes  to  secure 
peatcr  attention  on  the  part  of  the  physician  and  more  efficient  treatment. 
Factitious  and  exaggerated  ailments  enter  pretty  largely  into  the  cases  which 
the  practitioner  is  called  upon  to  treat. 

A  symptom,  as  already  defined,  is  any  manifest  morbid  phenomenon  or 
event  Occurring  concurrently  with  a  disease,  it  may  or  may  not  have  a 
pathological  connection  with  that  disease.  Its  pathological  connection  with 
the  disease  may  be  such  as  to  render  it  a  pathognomonic  symptom  or  more 
or  less  diagnostic ;  and,  on  the  other  hand,  it  may  be  present  as  a  mere  coin- 
eidcnce.  If  the  latter  be  true,  it  has  no  pathological  connection  with  the 
disease,  and  is  devoid  of  diagnostic  significance.  This  difference  among 
lymptoms  has  been  expressed  by  calling  them  sigjis  when  they  are  either 
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pathognomonic  or  more  or  less  diagnostic.  According  to  this  distinction,  a 
symptom  becomes  a  sign  whenever  it  denotes,  in  a  greater  or  less  degree,  the 
existence  of  a  particular  disease.  The  term  signs,  however,  has  come  con- 
ventionally to  be  used  in  a  different  sense.  It  is  usual  to  apply  this  term  to 
the  phenomena  obtained  by  certain  methods  of  investigation  distinguished  an 
physical — namely,  percussion,  auscultation,  etc.  These  phenomena  arc  called 
physical  signs,  but  for  convenience  the  word  physical  is  often  omitted,  and  is 
considered  as  understood  when  the  term  sign  is  alone  used,  tn  this  sense  of 
the  term  signs  it  is  used  in  contradistinction  to  symptoms,  the  latter  embracing 
all  other  phenomena  manifested  in  connection  with  disease.  The  phenomena 
thus  included  under  the  name  signs  are  of  course  objective,  and  will  be  found 
to  be  the  most  reliable  of  those  by  means  of  which  the  existence,  seat,  and 
character  of  certain  diseases  are  ascertained. 

The  symptoms  and  signs  which  occur  during  the  course  of  a  disease  are 
the  events  which  make  up  its  cllmcal  Imtort/,  This  phrase  is  applied  to  a 
description  of  the  manifest  phenomena  taking  place  from  the  beginning  to  the 
end  of  a  disease,  together  with  the  order  of  their  succession  and  the  law» 
which  govern  them.  Or,  instead  of  clinical  history,  it  is  proper  to  say  the 
natural  hiatory  of  a  disease  when  the  disease  is  allowed  to  pursue  its  course 
unaffected  by  disturbing  influences  of  any  kind,  and  when  no  attempt  is  made 
to  arrest,  abridge,  or  modify  its  course  by  therapeutical  measures. 

How  is  the  clinical  or  natural  history  of  a  disease  to  be  obtained?  There 
are  three  methods  which  may  be  employed.  One  method  consists  in  selecting, 
as  types  of  the  disease,  a  few  well-marked  cases,  and  basing  the  description  of 
the  disease  on  the  events  observed  in  these  cases.  This  method  is  defective, 
because  some  symptoms  belonging  to  the  disease  might  be  wanting,  and  some 
symptoms  not  belonging  to  the  disease  might  be  present  in  these  few  repre- 
sentative or  typical  cases.  Moreover,  this  method  is  inadequate  to  show  the 
relative  importance  of  particular  symptoms.  Another  method  is  to  make  out 
a  history  from  recollection  after  having  observed  a  greater  or  less  number  of 
cases.  A  history  thus  obtained  must  be  imperfect  from  the  obvious  inability 
to  retain  in  the  memory  all  the  events  which  occurred  while  the  cases  were 
under  observation,  together  with  the  order  and  relative  frequency  of  their 
occurrence.  The  third  method  is  the  only  one  by  means  of  which  an  accu- 
rate clinical  history  of  a  disease  is  to  be  obtained,  tt  consists,  y?r>Y,  in  the 
accumulation  of  a  certain  number  of  cases  fully  and  carefully  recorded ;  and 
second,  in  an  analysis  of  the  recorded  cases  with  reference  to  the  symptomatic 
phenomena  which  occurred,  the  relative  frequency  of  their  occurrence,  the 
order  of  their  succession,  the  number  of  deaths  and  recoveries,  the  duration 
of  the  disease,  etc.  By  this  method  are  ascertained  events  which  are  con- 
stantly present,  and  therefore  have  an  essential  relation  to  the  disease ;  events 
which  arc  incidental  to  the  disease,  being  present  more  or  less  frequently  •,.and 
events  the  presence  of  which  is  purely  accidental.  There  are  many  diseases 
which  have  not,  as  yet,  been  sufHciently  studied  after  this  method,  and  here, 
therefore,  is  ample  scope  for  further  clinical  labor.  Among  the  diseases  which 
have  been  studied  after  this  method  may  be  mentioned  typhoid  and  typhus 
fever  and  acute  lobar  pneumonitis.  The  knowledge  of  the  clinical  history  of 
these  and  some  other  diseases  obtained  by  means  of  this  method  within  late 
years  exemplifies  its  advantages. 

The  clinical  history  of  a  disease  is  divided  into  several  distinct  periods  or 
stadia,  which  are  commonly  called  stapes.  The  first  stage  may  be  distin- 
guished  as  the  invasion  or  access  of  the  disease.  This  period  dates  from  the 
first  morbid  manifestations,  and  extends  to  the  time  when  the  disease  may  be 
considered  as  fully  developed  or  established.  The  duration  of  this  stage  varies 
in  different  diseases  and  in  different  cases  of  the  same  disease.    Generally,  the 
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duration  is  goTerned  by  certain  laws  proper  to  different  diseases.  Some  dis- 
eases are  characterized  by  the  abruptness  of  their  development,  the  stage  of 
bvasion  being  very  short  or  altogether  wanting.  The  carter  or  course  of  a 
disease  extends  from  the  date  of  its  development — that  is,  from  the  end  of  the 
tfage  of  invasion — to  the  time  when  the  disease  may  be  considered  as  ended. 
This  period  is  frequently  subdivided  into  two  or  more  stages.  The  stage  of 
convalescence  embraces  the  period  between  the  end  of  the  disease  and  the 
complete  restoration  of  health. 

The  clinical  history  of  a  disease  properly  embraces  phenomena  which  may 
precede  the  stage  of  invasion  or  access.  They  are  distinguished  &s  preoursori/ 
^  pnMtrvmic  events ;  and  in  some  diseases  is  to  be  included  a  period  which  is 
called  the  period  of  incubation.  The  latter  term,  signifying  hatching,  relates 
to  the  time  which  elapses  after  the  reception  of  certain  special  causes  of  dis- 
ease before  any  morbid  manifestations  take  place.  For  example,  after  inoc- 
ulation with  the  virus  of  smallpox  a  certain  number  of  days  elapse  before  any 
morbid  phenomena  make  their  appearance.  But  in  the  mean  time  occult 
operations  are  going  on  in  the  system,  and  when  these  are  sufficiently  advanced 
the  period  of  invasion  or  access  begins.  The  significance  of  the  terra  incuba- 
tion is  thus  apparent.  It  is  rendered  especially  significant  by  the  germ  doc- 
irine  of  the  causation  of  many  diseases.  The  existence  of  a  period  of  incu- 
bation is  one  of  the  points  in  evidence  of  the  truth  of  this  doctrine.  Again, 
the  clinical  history  of  a  disease  should  include  phenomena  which  may  occur 
after  recovery  from  a  disease,  provided  they  be  dependent  upon  it.  Certain 
diseases  are  liable  to  be  followed  by  certain  consequences,  which  are  called 
ifqneUt  or  sequels.  Thus,  after  recovery  from  scarlatina,  albuminuria  and  gen- 
enl  dropsy  occur  in  a  certain  number  of  cases.  These  are  results  of  this  dis- 
ease, and  hence  belong  to  its  history  as  sequels.  In  like  manner,  phthisis  is 
fikely  to  be  a  sequel  of  measles,  motor  paralysis  follows  diphtheria,  etc. 

As  a  general  statement,  diseases,  in  respect  of  the  phenomena  and  laws 
bdonpng  to  their  natural  history,  present  in  different  times  and  places  great 
udformity ;  they  are  essentially  the  same  in  different  parts  of  the  world,  and 
thej  undergo  little  or  no  material  changes  from  age  to  age.  This  statement 
is  believed  to  be  correct,  although  it  is  in  opposition  to  views  somewhat  prev- 
alent The  different  phases  and  modifications  which  the  same  diseases  may 
pre«ent.  not  only  at  different  times  and  places,  but  in  different  cases  at  the 
ame  time  and  place,  are,  for  the  most  part,  to  be  explained  by  the  coexistence 
of  affections  which  may  have  been  antecedent  or  which  are  developed  as  com- 
pheatioDS. 

Diagnosis. 

One  of  the  most  important  of  the  aspects  under  which  individual  diseases 
are  to  be  considered  is  in  their  DiagnoMn.     The  term  diagnosis  means  the  dis- 
crimination of  diseases  ;   that  is,  ascertaining  their  character  and  seat.     The 
practical  importance  of  a  correct  discrimination  of  diseases  with  reference  to 
their  management  is  sufficiently  obvious.     How  is  it  possible  to  bring  to  bear 
■pon  a  case  of  disease  established  principles  of  treatment  until  the  character 
aad  seat  of  the  disease  are  ascertained  ?    Diagnosis  and  treatment  are,  in  fact, 
the  two  practical  ends  of  the  study  of  medicine.     Diagnosis  is  also  important 
iritb  reference  to  obtaining  knowledge  of  the  clinical  history  of  diseases.     In 
eolleeting  cases  for  analysis,  if  different  diseases  be  confounded  the  results  of 
tike  aoaljsia  will  be  vitiated.     In  like  manner,  correctness  of  diagnosis  is  the 
bafia  of  therapeutical  experience.     Conclusions  drawn  from  the  effects  of 
■learares  of  treatment  in  a  series  of  cases  will,  of  course,  prove  fallacious  if 
die  aeries  include  cases  of  different  diseases  which  have  been  confounded. 
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Here  is  a  source  of  not  a  little  of  what  has  been  called  false  experience  in 
practical  medicine.  Diseases  which  were  formerly  confounded  are  now  known 
to  be  distinct,  and  can  be  readily  discriminated  from  each  other.  For  exam- 
ple, the  eruptive  fevers,  measles,  scarlet  fever,  and  smallpox,  were  once  con- 
sidered as  different  varieties  of  one  disease.  Physicians  did  not  undertake 
until  recent  times  to  discriminate  between  pleuritis,  pneumonitis,  and  bron- 
chitis ;  now  the  diagnostic  characters  of  each  are  well  ascertained,  and  are 
sufficient  for  its  recognition.  Still  more  recently,  typhus  and  typhoid  fever 
have  been  shown  to  be  essentially  distinct  diseases. 

Differences  in  skill  and  tact  among  practitioners  of  medicine  relate  espe- 
cially to  diagnosis.  In  medical  consultations  it  is  here  chiefly  that  points  for 
discussion  and  disagreement  arise.  It  is  here  that  the  want  of  aid  and  coun- 
sel is  oftenest  felt  by  the  physician.  The  diagnosis  involves  more  embarrass- 
ment than  the  management  of  diseases.  This  fact  is  not  appreciated  by  the 
people  at  large,  many  of  whom  undertake  to  decide  respecting  the  nature  and 
seat  of  the  disease  whenever  their  friends  are  ill. 

The  diagnosis  of  a  disease  may  be  based  on  the  presence  of  a  pathognomonic 
event.  Thus,  the  characteristic  expectoration  or  the  crepitant  rale  denotes 
the  existence  of  pneumonitis.  But,  as  already  stated,  there  are  but  few  symp- 
tomatic phenomena  which  are  truly  pathognomonic.  Moreover,  they  are  not 
present  in  all  cases  of  the  diseases  which  they  denote ;  hence  their  absence  is 
by  no  means  proof  against  the  existence  of  the  diseases.  The  characteristic 
expectoration  and  the  crepitant  rdle,  for  example,  are  wanting  in  not  a  very 
small  proportion  of  cases  of  pneumonitis.  It  is  evident,  therefore,  that  the 
diagnosis  of  a  disease  cannot  often  be  based  on  pathognomonic  events.  And 
next  in  importance  as  regards  the  basis  of  diagnosis  is  the  presence  of  diag- 
nostic symptoms.  As  a  rule,  in  proportion  to  the  degree  of  diagnostic  sig- 
nificance belonging  to  the  symptoms  present  and  to  their  number,  is  the  diag- 
nosis of  a  disease  easy  and  positive.  In  these  respects  different  diseases  and 
different  cases  of  the  same  disease  differ  widely  ;  in  some  instances  the  diag- 
nostic symptoms  present  are  few  in  number  and  weak,  while  in  other  instances 
they  are  many  and  strong.  It  is  with  special  reference  to  the  relative  diag- 
nostic value  of  the  different  events  which  make  up  the  clinical  history  of  a 
disease  that  this  history  is  important  to  the  physician. 

The  laws  of  disease  are  often  of  importance  in  relation  to  diagnosis.  For 
example,  typhoid  fever  rarely  affects  persons  over  fifty  years  of  age.  When, 
therefore,  persons  beyond  this  period  of  life  are  said  to  have  typhoid  fever, 
the  chances  are  that  an  error  has  been  made  in  diagnosis.  Certain  diseases, 
as  a  rule,  occur  but  once  in  the  same  person.  The  probabilities,  therefore,  in 
a  case  of  doubtful  diagnosis  are  against  the  existence  of  a  disease  of  this  class 
if  it  be  ascertained  that  the  patient  has  already  had  the  disease.  Certain 
physical  signs  situated  within  a  circumscribed  space  at  the  summit  of  the 
chest  denote  phthisis,  while  the  same  signs  situated  elsewhere  might  point  to 
some  other  affection,  owing  to  the  law  that  a  phthisical  affection,  in  the  vast 
majority  of  cases,  first  occurs  at  or  near  the  apex  of  the  lung.  Similar  illus- 
trations might  be  multiplied :  the  laws  regulating  the  development  of  a  dis- 
ease, the  succession  of  events,  its  duration,  its  sequels,  etc.,  often  furnish  val- 
uable aid  in  its  diagnosis.  Here,  too,  the  practical  importance  of  knowledge 
of  the  clinical  history  of  diseases  is  apparent. 

A  highly  effective  method  of  reaching  the  diagnosis  of  a  disease  is  called 
"  reasoning  by  way  of  exclusion."  In  a  case  of  doubt  as  regards  diagnosis 
the  problem  is  generally  to  decide  between  a  certain  number  of  diseases.  The 
existing  disease  is  one  of  two,  three,  or  more  diseases  which  may  be  suspected 
to  exist.  Now,  if  it  be  difficult  to  decide  which  one  of  these  is  the  existing 
disease  from  the  positive  proof  relating  to  diagnostic  events  and  laws,  it  may 
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be  practicable  to  decide  that  there  is  insufficient  evidence  of  the  existence  of 
one  or  more,  and  therefore  the  latter  are  excluded.  By  this  process  of  elimi- 
nation the  namber  of  diseases  is  diminished,  and  may  be  reduced  even  to  one 
disease,  the  diagnosis  thus  being  made  on  the  principle  of  exclusion. 

In  discriminating  a  disease  from  one  of  several  diseases  with  which  it  has 
more  or  less  symptomatic  phenomena  in  common,  the  amount  of  positive  evi- 
dence in  behalf  of  its  existence  is  to  be  considered,  and  also  the  evidence 
against  the  existence  of  the  diseases  from  which  it  is  to  be  discriminated. 
This  comparison  of  one  disease  with  other  diseases,  with  reference  to  the  pos- 
itive and  negative  evidence  of  its  existence,  constitutes  what  is  called  differ-^ 
ential  dioffnotU;  and  to  discriminate  a  disease  in  the  manner  just  described  is 
to  differentiate  it.  Thus,  typhus  and  typhoid  fever  have  many  symptoms  in 
common,  but  differ  from  each  other  in  essential  points.  The  differential  diag* 
nosis  of  these  diseases  has  reference  to  the  circumstances  which  denote  the 
presence  of  the  one  and  the  absence  of  the  other. 

Diagnostic  skill  is  required  not  alone  in  differentiating  diseases,  but  in  the 
discrimination  of  cases  in  which  diseases  are  either  simulated  or  their  exist- 
ence fancied.  The  knowledge  and  tact  of  the  physician  are  here  not  infre- 
(juently  called  into  requisition.  The  judgment  must  rest  mainly  on  devia- 
tions from  the  established  laws  of  different  diseases  as  regards  symptomatic 
phenomena,  etc.,  and  the  absence  of  objective  phenomena  which  in  certain 
diseases  are  invariably  present.  It  follows  that  the  practitioner,  other  things 
being  equal,  will  be  successful  as  a  diagnostician  in  such  cases  in  proportion 
to  the  accuracy  and  extent  of  his  knowledge  of  the  phenomena  and  laws  of 
different  diseases.  Diseases  are  simulated  for  the  attainment  of  certain  ends. 
Thoa,  soldiers  feign  diseases  with  a  view  to  escape  active  duty  or  to  obtain  a 
discharge  from  the  service ;  prisoners  feign  diseases  to  secure  pardon  or  the 
comforts  of  a  hospital ;  and  cases  are  not  rare  of  persons  simulating  various 
affections  to  excite  sympathy  and  become  objects  of  interest.  Feigning  dis- 
eases for  these  or  other  ends  is  called  malingering,  and  persons  attempting 
the  deception  are  malingerers.  One  mode  of  malingering  is  to  pretend  that 
diseases  which  actually  exist  are  more  severe  than  they  really  are.  Among 
the  diseases  which  malingerers  are  apt  to  feign  are  epilepsy,  paralysis, 
phthisis,  aphonia,  amaurosis,  and  insanity. 

Practical  skill  in  diagnosis  requires  mental  qualifications  which  all  do  not 
possess  in  equal  measure.  Aside  from  these,  the  amount  of  skill  which  may 
be  acquired  will  be  proportionate  to  the  knowledge  of,  and  familiar  acquaint- 
ance with,  different  diseases  as  regards  their  clinical  histories.  It  would  be 
absurd  to  suppose  that  diseases  are  to  be  recognized  by  an  intuitive  percep- 
tion, and  that  some  persons  have  a  peculiar  innate  gift  in  this  direction.  A 
diagnosis  not  based  on  adequate  pathological  information  is  always  open  to 
more  or  less  of  the  chances  of  error  which  pertain  to  guessing.  The  mental 
qoalifications  of  the  skilful  diagnostician  do  not  differ  essentially  from  those 
required  for  other  than  medical  investigations — namely,  accuracy  of  observa- 
tioo,  the  ability  to  reason  correctly,  sound  judgment,  and  good  sense. 

Prognosis. 

The  division  of  medicine  called  Prognosis  treats  of  the  means  by  which  the 
course  and  termination  of  diseases  may  be  foreseen.  It  is  often  important 
to  form  a  correct  judgment  concerning  the  way  in  which  diseases  may  be 
expected  to  end,  with  reference  to  communications  with  patients  and  their 
friends.  They  may  desire — and  if  so  it  is  proper  they  should  receive — infor- 
mttion  on  this  point.  Nor  should  the  physician  be  unmindful  of  the  fact 
that  persons  in  general  are  likely  to  estimate  his  knowledge  and  ability  by  the 
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correctness  of  his  judgment  in  this  regard.  Recollecting  this  fact,  the  pro- 
tection of  his  own  interests,  in  addition  to  other  considerations,  will  dictate 
a  certain  amount  of  reserve  in  his  predictions.  But  a  correct  judgment  as 
regards  prognosis  may  be  important  with  reference  to  treatment.  Therapeu- 
tical measures  are  sometimes  to  be  withheld  in  view  of  the  complete  hopeless- 
ness of  the  condition  of  the  patient,  and  under  these  circumstances  persist- 
ence in  the  use  of  remedies  is  not  only  superfluous,  but  likely  to  do  harm. 
On  the  other  hand,  therapeutical  measures  may  be  employed  with  reference 
to  the  danger  of  death  without  regard  to  the  nature  or  seat  of  the  disease. 
A  disease  equal  in  all  respects  in  different  cases  may  destroy  the  lives  of 
some,  while  others  recover,  owing  to  the  diversity  which  exists  in  different 
persons  as  regards  the  ability  to  sustain  and  overcome  disease ;  and  in  the 
management  of  diseases  it  is  often  the  chief  aim  of  the  physician,  in  the  lan- 
guage of  Cullen,  to  obviate  the  tendency  to  death. 

Prognostics  are  those  circumstances  on  which  a  prognosis  is  based.  They 
relate,  of  course,  mainly  to  the  symptoms  of  disease.  Formerly,  before  the 
nature,  seat,  anatomical  changes,  etc.  of  different  forms  of  disease  were  as 
well  understood  as  now,  all  the  circumstances  connected  with  diseases  were 
considered  with  direct  and  special  reference  to  their  significance  as  prognos- 
tics. The  consideration  of  these  is  appropriate  in  treating  of  the  Principles 
of  Medicine,  or  General  Pathology,  but  it  will  suffice  to  consider  them  inci- 
dentally in  connection  with  individual  diseases.  A  few  points  which  relate 
to  the  physiognomy  or  obvious  appearances,  and  which  render  the  prognosis 
unfavorable,  may  here  be  enumerated  by  way  of  illustration. 

Notable  emaciation  and  pallor,  existing  in  connection  with  any  chronic 
affection,  are  unfavorable  prognostics.  Lividity  of  the  prolabia  and  face,  if 
persisting,  generally  denotes  great  danger.  Great  frequency  and  feebleness 
of  the  pulse,  exclusive  of  diseases  of  the  heart,  and  especially  in  acute  dis- 
eases, point  to  a  fatal  termination.  Great  prostration  is  usually  an  alarming 
symptom.  Spasmodic  inspiration,  if  not  dependent  on  pulmonary  disease, 
precedes  the  development  of  coma,  unless  it  be  referable  to  hysteria.  Coma, 
if  it  last  more  than  one  or  two  days,  will  be  likely  to  end  in  death.  Paralysis 
of  the  sphincters,  leading  to  involuntary  evacuations,  and  loss  of  the  mus- 
cular power  of  deglutition,  often  denote  impending  dissolution.  Impaired 
capability  of  feeling  the  presence  of  liquid  in  the  air-passages,  and  inability 
to  make  the  effort  requisite  for  its  removal  by  expectoration,  are  forerunners 
of  the  moribund  state.  A  notable  increase  of  the  animal  heat,  as  ascertained 
by  the  thermometer,  if  persisting,  is  to  be  reckoned  among  the  prognostics 
denoting  imminent  danger.  Finally,  the  characters  pertaining  to  the  physi- 
ognomy which  constitutes  the  Hippncrntic  countenance — so  called  becaase 
they  were  described  by  the  ancient  Father  of  Medicine — denote  the  mori- 
bund state.  These  characters  are  marked  pallor  with  more  or  less  lividity, 
pinching  of  the  nostrils,  sinking  of  the  eyes,  hollowness  of  the  temples, 
coldness  and  transparency  of  the  ears,  dropping  of  the  lower  jaw,  etc.  The 
change  in  physiognomy  in  this  state  is  so  great  that  persons  are  sometimes 
hardly  recognizable.  The  features,  to  use  a  French  expression,  are  decom- 
posed, and  a  glance  at  the  face  often  suffices  to  show  that  death  is  nigh  at 
hand. 
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CHAPTER    X. 
PROPHYLAXIS.— GENERAL  THERAPEUTICS. 

ExperifDce  the  Basis  of  Therapeutical  Knowledge — Two  Sources  of  Experience :  Analysis 
of  Bwwrded  Cases  with  Keference  to  the  Duration  or  Termination  of  Diseases,  and 
Oteerration  of  the  Immediate  Effects  of  Therapeutical  Measures — Rational  Inference 
as  »  Means  of  Arriving  at  Principles  of  Therapeutics — Importance  of  Knowing  the 
Intrinsic  Tendencies  of  Diseases  toward  Recovery,  or  otherwise — Active  Measures  to 
be  Employed  only  when  clearly  indicated— The  Expectant  Plan  of  Treatment— Con - 
Krraiive  Medicine — Importance  of  Hygienic  Measures  of  Treatment — Modes  of  Dying 
rr«olv»ble  into  Apnoea  aud  Asthenia— Classification  of  Therapeutical  Measures,  accord- 
ing to  the  Object,s  to  be  accomplished,  into  Prophylactic,  Abortive,  C\irative,  Pallia- 
tive, Uygieuic,  aud  Sustaining  Measures. 

Prophylaxis. 

THE  prevention  of  disease  is  an  object  connected  with  pathological  stud- 
ies. It  constitutes  a  division  of  medicine  called  Proph^/axu.  The  name 
"preventive  medicine  "  has  of  late  been  applied  to  it.  It  is  one  of  the  several 
aspects  under  which  individual  diseases  are  to  be  considered.  As  regards  the 
heoeficent  fruits  of  knowledge,  it  holds  a  place  not  inferior  to  that  of  thera- 
pevties.  Many  diseases  are  preventable  by  removing  or  obviating  their 
eaoses;  and  it  is  with  reference  especially  to  this  application  that  the  study 
of  causes,  or  etiology,  is  of  great  practical  importance.  The  knowledge 
alretdj  acquired  of  the  causation  of  certain  diseases  has  proved  of  much 
Tiloe.  A  striking  illustration  of  this  is  afforded  by  our  present  acquaintance 
with  the  poisonous  effects  of  lead.  It  is  only  within  late  years  that  certain 
diseases  have  been  traced  to  the  action  of  this  poison.  The  diseases  thus 
prodaced  were  doubtless  of  frequent  occurrence  before  their  causation  was 
soderstood.  The  physician  is  now  able  sometimes  to  determine  that  diseases 
we  thus  produced,  although  he  may  not  be  able  to  ascertain  in  what  manner 
leid  has  been  introduced  into  the  system ;  characters  pertaining  to  the  disease 
«how  that  they  have  originated  from  this  source.  This  statement  is  true  of 
that  form  of  paralysis  called  wrist-drop  and  of  the  form  of  neuralgia  known 
u  saturnine  colic. 

The  recognition  of  the  germ  doctrine  as  affording  the  most  rational  cxpla- 
Mtion  of  certain  of  the  special  or  specific  causes  of  disease  has  led  to  the 
employment,  with  great  effect  for  the  prevention  of  infectious  diseases,  of 
Bea.«ares  the  efficacy  of  which  apparently  depends  on  their  agency  in  destroy- 
ing the  low  forms  of  vegetable  life.  In  this  agency  consists  the  efficiency  of 
certain  of  the  so-called  disinfectants.  The  prevention  of  infectious  diseases 
wfll  be  more  and  more  efficient  in  proportion  to  the  increase  of  knowledge 
of  disease-producing  organisms,  together  with  the  conditions  under  which 
thev  are  multiplied.  An  essential  etiological  factor  in  the  causation  of  cer- 
tain infectious  diseases,  in  addition  to  the  presence  of  specific  organisms,  is 
the  existence  of  peculiar  local  conditions.  These  conditions  constitute  the 
preiii.<position  to  certain  diseases.  They  may  be  distinguished  as  diathetic 
oonditions.  They  are  as  essential  to  the  development  and  multiplication  of 
pathngenetic  organisms  as  the  presence  of  the  latter.  Their  removal  is  not  less 
effectual  for  the  prevention  of  infectious  diseases  than  measures  which  are 
directly  destructive  to  the  organisms.     Preventive  medicine  may  therefore 
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accomplish  as  much  by  finding  means  for  the  removal  of  these  conditions  as 
by  the  discovery  of  disinfectants;  and  it  may  be  that  the  time  will  come  when 
the  means  will  have  been  discovered  of  so  stxjrilizing  the  human  soil  that  it 
will  be  incapable  of  giving  productiveness  to  the  germs  of  disease.'  Unknown 
special  causes  may  be  indirectly  controlled,  to  a  certain  extent,  by  removing 
accessory  or  co-operating  causes.  In  this  way  sanitary  measures  are  efficient 
in  protecting  against  epidemie  and  endemic  diseases.  Much  has  been  accom-. 
plished  in  behalf  of  prophylaxis,  but  much  remains  to  be  accomplished.  Sani- 
tary reforms  relating  to  ventilation,  sewerage,  cleanliness,  etc.,  there  is  reason 
to  believe,  do  very  much  toward  the  prevention  of  disease,  and  hence  these 
are  among  the  most  important  of  the  modes  by  which  philanthropic  efforts 
may  be  rendered  useful  to  mankind.  The  prospect  of  diminishing  the  mor- 
tality from  certain  diseases  relates  more  to  prophylaxis  than  to  therapeutics. 

General  Therapeutics. 

The  division  of  medicine  devoted  to  the  treatment  of  disease  is  called 
TherapeuticA,  The  consideration  of  therapeutical  measures,  as  regards  the 
evidence  of  their  usefulness,  the  rationale  of  their  operation,  the  indications 
for  their  employment,  etc.,  constitutes  general  therapeutics.  The  general  prin- 
ciples of  therapeutics  are  usually  considered  in  connection  with  the  Principles 
of  Medicine,  or  (Jeneral  Pathology.  The  consideration  of  the  treatment  of 
individual  diseases  enters  into  Special  Pathology,  or  the  Practice  of  Medi- 
cine, and  constitutes  special  tlierapeutics.  It  will  suffice  here  to  offer  a  few 
remarks  relating  to  general  therapeutics,  reserving  the  different  therapeutical 
measures  for  consideration  in  connection  with  the  treatment  of  individual 
diseases  in  the  second  part  of  this  work. 

It  is  needless  to  offer  any  remarks  on  the  importance  of  therapeutics.  The 
treatment  of  disease,  next  to  it^  prevention,  is  the  great  end  of  all  studies 
relating  to  pathology,  general  and  special.  It  is,  however,  the  most  difficult 
of  all  the  branches  of  medicine  for  the  teacher.  It  is  so,  not  alone  from 
uncertainty  as  regards  the  correctness  of  therapeutical  principles,  but  because 
principles  undoubtedly  correct  in  their  general  application  are  to  be  greatlv 
modified  in  adapting  them  to  the  varied  circum.stances  pertaining  to  indivia- 
ual  cases  of  disease.  The  same  disease,  under  different  circumstances,  may 
claim  not  only  widely  different  modifications  of  treatment,  but  therapeutical 
measures  directly  opposite  in  character.  There  are  abundant  occasions  for 
citing  illustrations  of  this  fact  in  treating  of  individual  diseases.  It  is  impos- 
sible to  formulate  rules  for  the  application  of  therapeutical  measures.  If 
this  were  possible,  the  practice  of  medicine  would  be  a  mechanical,  not  a 
rational,  art.  All  that  the  toacher  and  author  can  hope  to  do  is  to  present 
general  principles,  together  with  the  more  important  considerations  involved 
in  their  application  ;  and  their  successful  application  requires  not  only  know- 
ledge, but  reasoning  powers,  judgment,  good  sense,  and  practical  tact. 

How  are  the  fact«  and  principles  of  therapeutics  obtained?  Mainly  by 
experience.  The  question  then  ari.**es,  How  are  the  results  of  experience,  as 
regards  the  utility  of  therapeutical  measures,  obtained?  There  are  two 
sources  of  experimental  evidence  in  behalf  of  the  utility  of  a  particular 
method  of  treatment  in  any  disease.  One  source  of  evidence  relates  to  the 
termination  and  duration  of  the  disease  in  a  series  of  cases  in  which  the 
method  of  treatment  has  been  employed.  The  superiority  of  a  method  is 
shown  by  a  larger  number  of  recoveries  and  an  average  duration  shorter  lo 
such  a  series  than  in  other  series  of  cases  treated  otherwise.     This  statistical 

*  Vide  article  bv  Dr.  Ezra  M.  Hunt  in  the  Philadelphia  Medical  News,  Sept  15^ 
1883. 
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iorestigation  is  open  to  certain  fallacies.  No  two  series  of  cases  of  a  disease 
ire  in  aU  particulars  exactly  alike.  Cases  difi'er  in  the  degree  of  severity 
ind  extent  of  disease,  in  the  constitutional  condition  of  patients,  in  the  exist- 
eoce  or  otherwise  of  complications,  and  in  a  great  variety  of  circumstances 
pertaining  to  season,  climate,  age,  habits,  etc.  The  results  of  a  comparison 
of  different  series  of  cases  in  respect  of  termination  and  duration  are  to  be 
accepted  as  the  basis  of  experience  only  on  the  ground  that  the  differences  in 
the  different  series  mutually  compensate  for  each  other.  Hence  the  number 
of  caties  embraced  in  a  series  should  be  large,  and  the  results  of  the  compari- 
son should  be  confirmed  or  corrected  by  being  repeated  with  successive  series 
of  cases  collected  at  different  times  and  places  and  by  different  observers. 
Moreover,  pains  should  be  taken  to  group  together  cases  resembling  each 
other  as  closely  as  possible.  Observing  carefully  all  proper  precautions,  the 
results  obtained  by  this  kind  of  investigation  are  of  great  value  if  deduced 
from  data  faithfully  recorded  by  honest  observers  and  competent  diagnostic 
oans.  The  memory  is  wholly  inadequate  for  such  an  investigation.  More- 
over, recorded  facts  afford  the  only  security  against  prejudice  and  bias. 
Unrecorded  experience  is  by  no  means  valueless,  but  it  is  of  little  relative 
Talae  as  compared  with  the  results  of  the  analysis  of  recorded  data. 

Another  source  of  experimental  evidence  relates  to  the  immediate  effects 
of  therapeutical  measures  irrespective  of  the  termination  or  duration  of  dis- 
eases. The  usefulness  of  remedial  measures  may  be  apparent  from  their 
immediate  effects,  although  there  may  be  no  proof  that  the  disease  has  been 
ahridged  or  although  it  may  end  fatally.  A  method  of  treatment  may  be 
asefui  in  a  certain  number  of  the  cases  in  a  series,  although  in  the  majority 
of  cases  it  may  be  injurious.  For  example,  let  it  be  assumed  that  in  the 
larger  number  of  cases  of  lobar  pneumonitis  bloodletting  does  harm — it  may 
nerertheless  do  good  in  a  small  number  of  cases ;  and,  conversely,  if  it  be 
atfumed  that  this  remedy  is  useful  in  the  majority  of  cases,  it  may  be  perni- 
ciou  in  some  cases.     So  with  regard  to  other  measures  in  other  diseases. 

It  is  thus  evident  that  after  the  utility  of  particular  therapeutical  measures 
ii  certain  diseases,  as  the  rule,  has  been  ascertained  by  means  of  a  sufficient 
number  of  facts  derived  from  the  first  source  of  experimental  evidence,  it  is 
Tartly  important  for  the  physician  to  exercise  discrimination  in  the  application 
of  these  measures  to  individual  cases.  And  it  is  to  be  borne  in  mind  that  in 
the  practice  of  medicine  the  physician  deals  with  cases  of  disease  separately, 
Mt  in  aggregates.  The  general  principles  of  therapeutics  have  a  relation  to 
JBdiridual  cases  of  disease  not  unlike  that  of  the  rates  of  life  insurance  to 
the  liability  to  death  of  particular  persons.  It  is  easy  to  calculate  the  proba- 
hilities  of  the  duration  of  life  in  a  large  number  of  persons  of  a  given  age, 
and  to  determine  exactly  what  it  is  worth  to  insure  the  lives  of  a  large  num- 
ber, bat  no  one  thinks  of  applying  to  an  insurance  office  to  know  how  long 
he  is  to  live. 

Rational  inference  is  a  means  of  arriving  at  therapeutical  principles.  If, 
for  example,  it  be  known  that  a  person  has  swallowed  a  corrosive  poison, 
reason  and  common  sense  at  once  dictate  the  propriety  of  endeavoring  either 
to  expel  it  or  to  neutralize  it  by  an  appropriate  antidote.  But  in  such  a  case 
experience  must  be  resorted  to  to  know  whether  either  of  these  objects  be 
pncticable,  which  of  the  two  is  to  be  preferred,  and  the  best  means  of  eflect- 
inff  each.  Analogical  and  a-priori  reasoning  may  lead  to  the  employment  of 
metsares  in  the  treatment  of  diseases,  but  the  results  of  experience  are 
nect»sary  to  establish  their  therapeutical  value.  Talent  and  genius  may  be 
shown  in  originating  methods  of  cure,  but  the  practical  test  of  their  efficacy 
u  afforded  by  experience.  It  is  true  that  false  experience  has  abounded  in 
medicine,  but  if  experience  be  open  to  fallacies,  this  is  true  to  a  far  greater 
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extent  of  theoretical  or  speculative  reasoning.  It  is  worthy  of  note  that  our 
knowledge  of  the  most  important  remedies  has  been  acquired  wholly  by  ex- 
perience, without  any  ex])lanation  of  their  modus  operandi.  Examples  are 
the  salts  of  quinia  as  a  remedy  for  periodical  fever,  mercury  and  iodine  in 
certain  forms  of  syphilis,  etc. 

The  intrinsic  tendency  of  a  disease  to  recovery  or  otherwise  is  to  be  con- 
sidered with  reference  to  the  value  of  therapeutical  measures.  Knowledge  of 
the  natural  history  of  diseases  is  important  as  the  true  point  of  departure  for 
therapeutics.  Much  has  been  acquired  within  late  years  in  this  branch  of 
knowledge,  but  much  remains  to  be  acquired.  Diseases  which  were  formerly 
supposed  to  tend  to  a  fatal  result  if  not  treated  by  means  of  active  remedies 
are  now  known  to  end  generally  in  recovery  if  left  alone.  Examples  are 
acute  pleuritis  and  uncomplicated  lobar  pneumonitis.  The  importance  of 
increasing  our  knowledge  of  the  natural  history  of  diseases  by  collecting 
cases  which  have  pursued  their  course  without  active  treatment  is  to  be  kept  in 
mind  by  those  desirous  of  contributing  to  the  advancement  of  therapeutics ; 
and  opportunities  of  accumulating  such  cases  should  not  be  neglected,  always 
provided  that  the  welfare  of  the  patient  be  not  compromised  by  withholding 
measures  which  there  are  good  grounds  for  believing  will  prove  useful. 

It  may  be  laid  down  as  a  golden  rule  in  therapeutics  that  active  measures 
of  treatment  are  only  to  be  employed  in  cases  in  which  they  seem  to  the 
physician  to  be  clearly  indicated.  The  severity  of  disease  and  the  danger  of 
the  patient,  be  they  never  so  great,  do  not  alone  constitute  grounds  for  the 
employment  of  active  measures.  If  they  be  not  useful  they  are  likely  to 
do  harm.  Therapeutical  measures,  in  proportion  to  their  power,  are  powerful 
for  cither  good  or  harm,  and  must  therefore  be  either  indicated  or  contra- 
indicated.  In  the  language  of  another,  the  physician  '^  should  be  content 
with  doing  nothing  when  ignorant  how  to  do  good." 

The  term  expectant^  as  applied  to  the  treatment  of  disease,  is  often  used, 
and  its  true  sense  is  not  always  observed  in  its  application.  The  treatment 
of  a  disease  by  expectation  consists  in  watching  carefully  its  progress,  and  in 
meeting  with  appropriate  measures  unfavorable  events  as  they  arise.  This 
plan  is  not  inconsistent  with  the  employment  of  active  measures  of  treat- 
ment ;  but  these  are  resorted  to  not  simply  because  the  disease  exists,  but 
with  reference  to  events  connected  with  the  disease.  In  this  sense  of  the 
term  the  treatment  of  a  disease  is  expcctiint  whenever  the  physician  does  not 
attempt  to  abridge  or  arrest  it,  but  strives  to  aid  in  conducting  it  to  a  favor- 
able termination. 

The  progress  of  medicine  within  late  years  as  regards  therapeutics  is  cha- 
racterized by  the  development  of  a  principle  which  may  be  distinguished  as 
coiisfrvafism.  This  term  may  be  applied  to  medical  as  to  surgical  practice, 
and  denotes  an  object  which  has  not  heretofore  been  sufficiently  considered — 
namely,  the  avoidance  of  useless  and  injurious  therapeutical  measures.  Con- 
servative medicine  does  not  interdict  the  use  of  the  most  potential  of  remedial 
agencies,  but  it  enforces  discrimination  and  circumspection  in  their  use, 
recognizing  fully  their  potency  for  evil  as  well  as  for  good.  The  conserva- 
tive physician  is  by  no  means  a  mere  spectator  of  the  j)rogre8s  of  disease, 
but  in  wielding  the  resources  of  therapeutics  he  is  careful  to  preserve  the 
powers  of  life,  following  the  injunction  of  Chomel,  not  to  treat  disease,  but 
patients  aflfected  with  disease.* 

The  management  of  cases  of  disease  involves  not  only  the  exercise  of 
judgment  in  the  employment  or  otherwise  of  therapeutic  measures,  but 
attention  to  hygienic  regulations.  And  in  a  better  appreciation  of  these  the 
practice  of  medicine  at  the  present  time  offers  a  striking  contrast  with  the 

'  Vide  A.  Flint,  Essays  on  OonsenxUive  Medicine  and  Kindred  Topics, 
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past.  It  may  perhaps  safely  be  said  that  the  greater  success  attending  the 
management  of  diseases  now  than  heretofore  is  due  as  much  to  improvements 
as  regards  diet,  ventilation,  etc.  as  to  the  more  judicious  use  of  medicinal 
agencies. 

In  the  treatment  of  diseases  involving  danger  to  life  the  mode  of  dying  is 
to  be  considered.  It  is  always  a  useful  inquiry  at  the  bedside,  By  what 
mode  of  dying  will  the  case  under  treatment  end  if  the  patient  do  not 
recover?  The  answer  to  this  question  will  often  furnish  the  indications  for 
treatment  by  means  of  which  the  danger  may  be  forestalled  ;  and  here,  it  is 
plain,  is  the  source  of  indications  under  circumstances  in  which  it  is  the  aim 
of  the  physician  to  "  obviate  the  tendency  to  death."  It  suffices  for  all  prac- 
tical purposes  to  reduce  the  different  modes  of  dying  to  two — namely,  by 
apnaa  and  by  OMthenia, 

Death  by  apnoea  is  produced  by  interruption  of  the  function  of  respiration. 
The  type  of  this  mode  of  dying  is  furnished  in  cases  of  strangulation.  Death 
by  this  mode  occurs  when  produced  by  affections  involving  obstruction  to  the 
passage  of  air  to  the  air-cells  of  the  lungs,  such  as  acute  laryngitis,  oedema 
of  the  glottis,  foreign  bodies  in  the  air-passages,  and  capillary  bronchitis.  It 
occurs  sometimes  when  a  considerable  portion  of  the  pulmonary  organs  is 
Tendered  incompetent  to  receive  air,  as  in  pleuritis  with  large  effusion,  pneu- 
monitis affecting  both  lungs,  and  extensive  pulmonary  phthisis.  It  also 
occurs  when  the  respiratory  movements  are  arrested  by  an  affection  of  the 
medulla  oblongata  involving  the  suspension  of  the  influence  by  which  these 
movements  are  sustained.  When  death  occurs  from  coma  the  mode  of  dying 
is  by  apncea.  In  this  mode  of  dying  the  embarrassment  of  respiration  is  out 
of  proportion  to  the  disturbance  of  the  circulation,  and  when  death  takes 
place  purely  by  this  mode  the  action  of  the  heart  continues  after  the  cessa- 
tion of  respiration. 

Death  by  asthenia,  on  the  other  hand,  is  due  to  the  failure  of  the  circula- 
tion. The  action  of  the  heart  may  be  suddenly  arrested  by  paralysis  from 
over-distension  of  the  ventricles,  by  the  pressure  of  blood  from  an  aneurism 
opening  into  the  pericardium,  by  pericardial  effusion,  and  by  the  coagulation 
of  blood  within  the  cavities.  But  in  all  diseases  which  prove  fatal  by  adyna- 
mia or  exhaustion  the  mode  of  dying  is  by  asthenia,  and  when  death  takes 
place  purely  by  this  mode  respiration  continues  for  a  greater  or  less  period 
afler  the  pulse  has  ceased  to  be  appreciable  at  the  wrist.  Apnoea,  however, 
is  frequently  combined  with  asthenia  in  producing  death ;  the  diminished 
muscular  power  renders  the  patient  unable  to  prevent  the  accumulation  of 
liquid  in  the  air-passages,  and  the  respiratory  function  also  may  be  interfered 
with  by  congestion  and  oedema  of  the  lungs  due  to  exhaustion.  So,  also, 
asthenia  is  fi^uently  combined  with  apnoea  in  fatal  affections  of  the  organs 
of  respiration.  In  fact,  in  a  large  proportion  of  cases  the  two  modes  of 
djin?  are  combined,  either  the  one  or  the  other  mode  predominating. 

With  a  view  to  reference  in  the  second  part  of  this  work,  a  classification 
of  methods  of  treatment  based  on  the  general  objects  which  the  physician 
aims  to  accomplish  in  the  management  of  individual  diseases  will  be  conveni- 
ent.   These  objects  are  embraced  in  the  following  classes : 

1.  Prophylactic  or  Preventive  Meamres. — Vaccination  is  a  preventive  meas- 
nrc  with  respect  to  smallpox.  Quinia,  given  to  protect  against  intermittent 
fever,  is  a  measure  belonging  to  this  class.  Measures  to  eliminate  excrcmen- 
titious  principles  from  the  blood  when  their  deficiency  in  the  urine  is  ascer- 
tained, before  the  manifestations  of  uraemia  take  place,  is  an  example.  The 
ejection  of  poisons  from  the  stomach  and  the  employment  of  antidotal  reme- 
dies belong  in  the  same  category. 

These  prophylactics  apply  to  individual  cases.     A  wider  range  of  prophy- 
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lactic  measures  takes  in  the  destruction  of  the  special  causes  of  disease  by 
disinfectants,  the  avoidance  of  exposure  to  these  causes  by  removal  or  isola- 
tion, the  observance  of  the  laws  of  health  as  regards  habits  of  life,  etc. ;  in 
short,  everything  belonging  to  public  and  private  hygiene.  Preventive  medi- 
cine, with  this  comprehensive  scope  of  application,  cannot  be  here  considered. 
The  prevention  of  particular  diseases  will,  however,  enter  into  their  consider- 
ation in  the  part  of  this  work  devoted  to  the  Practice  of  ^ledicine. 

2.  Abortive  Measures. — The  measures  in  this  class  are  those  employed  with 
a  view  to  arrest  the  progress  of  a  disease  at  the  outset — to  cut  it  short  or 
strangle  it.  Quinia  given  in  large  doses  in  intermittent  fever  is  an  abortive 
remedy.  It  is  not  easy  to  cit«  many  examples  of  this  class.  The  range  in 
which  abortive  measures  are  effective,  with  our  present  knowledge,  is  small. 
Here  is  abundant  room  for  further  developments  in  therapeutics. 

3.  Curative  Remedial  Measures. — Those  measures  which  abridge  the  dura- 
tion of  a  disease,  diminish  its  severity  or  danger,  and,  in  general  terms,  modify 
or  influence  it  in  a  favorable  manner,  may  be  distinguished  as  curative. 
Quinia  is  a  curative  remedy  in  the  cases  of  periodical  fever  in  which  it  is 
not  abortive,  and  also  in  certain  cases  of  neuralgia.  Mercury  and  iodine  are 
curative  in  cases  of  syphilis.  Opium  is  a  curative  remedy  in  peritonitis,  in 
spasmodic  affections  like  colic,  and  in  sporadic  cholera.  Many  other  examples 
of  this  class  might  be  cited. 

It  is  probable  that  remedies  which  are  curative  or  abortive  in  certain  dis- 
eases act  by  destroying  morbific  germs  or  organisms ;  that  is,  the  remedies 
are  parasiticides.  Assuming  the  correctness  of  the  germ  doctrine  as  applied 
to  all  infectious  diseases,  an  important  object  in  therapeutics  is  to  ascertain 
what  particular  remedy  is  destructive  to  the  germs  or  organisms  peculiar  to 
each  of  these  diseases.  .  Experience  teaches  that  a  remedy  which  arrests  one 
infectious  disease  may  have  no  effect  upon  another.  For  example,  quinia 
arrests  and  prevents  malarial  fever,  but  has  no  prophylactic  or  curative  influ- 
ence upon  relapsing  fever ;  and  so,  in  order  to  have  controlling  remedies  for 
all  infectious  diseases,  it  may  be  necessary  to  'discover  as  many  different  para- 
siticides as  there  are  varieties  of  disease-producing  organisms. 

4.  Palliative  Measures. — The  measures  belonging  to  this  class  are  those 
which  are  employed  with  the  object  of  relieving  pain  or  suffering  of  any  kind. 
These  measures  are  directed,  not  to  a  disease  per  se,  but  to  the  symptoms  or 
effects  of  a  disease.  But  they  may,  to  a  greater  or  less  extent,  exert  a  cura- 
tive influence.  It  is  conceivable  that  relief  of  pain  or  suffering  may  conduce 
to  the  favorable  termination  of  a  disease  in  some  cases. 

5.  Sanitary  or  Hygienic  Measures. — The  measures  of  this  class  relate  to 
pure  air,  temperature,  diet,  cleanliness,  moral  influences,  etc.  Medicine  has 
certainly  derived  as  much  advantage  from  this  class  of  late  years  as  from 
curative  remedial  measures.  The  improvements  which  have  taken  place  in 
the  management  of  diseases,  as  regards  air,  water,  food,  exercise,  etc.,  are 
very  great,  but  there  is  room  for  still  further  improvement. 

6.  }:^usfaining  or  Supporting  Measures. — The  measures  of  this  class  consist 
of  tonic  remedies,  alcohol,  and  alimentation.  The  objects  are  to  obviate  a 
tendency  to  death  by  asthenia  and  to  forestall  a  degree  of  prostration  dan- 
gerous to  life.  Sustaining  measures  are  applicable  to  the  treatment  of  all 
diseases  which,  if  they  prove  fatal,  will  destroy  life  by  asthenia,  and  they 
are  indicated  with  an  urgency  corresponding  to  the  danger  of  dying  by  this 
mode.  These,  together  with  palliative  and  hygienic  measures,  constitute 
the  treatment  of  all  diseases  which  cannot  be  arrested  and  which  are  not 
amenable  to  curative  measures.  Not  a  few  diseases  will  be  found  in  this 
category. 

The  terms  analeptic  and  restorative  are  applied  to  measures  relating  to  diet, 
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regimen,  and  remedies  when  the  object  is,  in  general  terms,  to  bring  the  sys- 
tem back  to  its  normal  condition.  Supporting  measures  have  reference  more 
especially  to  acute  diseases  which  threaten  life.  Analeptic  measures  are  those 
called  for  when  the  general  health  is  deteriorated,  although  there  may  be  no 
disease  which  involves  danger  to  life— when,  in  other  words,  the  system  is 
Mote  par.  They  are  often  called  building-up  measures,  and  are  indicated  in 
a  large  majority  of  disorders  and  chronic  ailments. 

A  very  good  division  of  therapeutical  indications  is  into^lst,  the  indica- 
tions which  relate  to  the  removal  or  abatement  of  causes,  or  Causal  indica- 
tions ;  2d,  Symptomatic  indications,  or  those  having  reference  to  the  symp- 
toms, irrespective  of  the  nature  and  seat  of  the  disease ;  and  3d,  Pathological 
indications — that  is,  the  indications  derived  from  a  knowledge  of  existing  dis- 
eases considered  with  reference  to  their  character,  situation,  and  intrinsic  tend- 
encies. 

Measures  of  treatment  are  sometimes  classified  and  named  from  their  action 
being  in  opposition  to  a  particular  morbid  condition ;  thus,  formerly,  the  term 
antiphlotpstics  was  much  in  vogue,  this  name  being  applied  to  measures  which 
were  considered  as  opposed  to  inflammation.  Of  late,  certain  measures  the 
immediate  effect  of  which  is  the  diminution  of  the  temperature  of  the  body 
are  oflen  distinguished  by  the 'name  antipyretic.  Quinia  and  some  other 
remedies  are  called  antiperiodic^  from  their  efficacy  in  arresting  affections 
which  are  characterized  by  intermittency ;  remedies  which  are  antagonistic 
to  the  effects  of  syphilis  are  called  antittyphiiitic,  etc.  It  is,  however,  an 
error  to  suppose  that  it  is  a  governing  principle  in  therapeutics  to  employ 
remedies  or  measures  the  action  of  which  upon  the  body  in  health  is  the  oppo- 
site of  the  effects  or  manifestations  of  disease.  This  principle  is  expressed  by 
the  term  allopathy^  a  term  applied  by  Hahnemann  to  denote  a  therapeutical 
doctrine  the  reverse  of  homaopaihy.  Legitimate  medicine  recognizes  no 
such  restricted  and  exclusive  dogma  as  these  two  terms  alike  denote ;  and 
bence  the  name  allopathy  is  to  be  by  no  means  accepted,  but  should  be  con- 
sidered as  a  term  of  unmerited  reproach. 

An  important  precept  in  therapeutics  is  the  observance  of  simplicity  in 
prescribing  remedies.  As  a  rule,  remedies  differing  in  their  effects  should 
not  be  given  in  combination  or  at  the  same  time.  Different  remedies  should 
be  conjoined  only  when  they  co-operate  for  a  common  object ;  such,  for  exam- 
ple, as  a  cathartic  or  a  diuretic  operation.  This  precept  is  important,  not  only 
because  different  remedies  are  likely  to  conflict  with  each  other,  but  because 
it  is  difficult  to  judge  of  their  efficacy  severally.  To  observe  the  separate 
effects  of  particular  remedies  in  individual  cases  is  essential  in  order  to  obtain 
that  experience  which  will  be  useful  to  the  same  patient  at  other  times  and 
in  other  cases  of  the  same  disease.  The  experience  of  the  physician  accus- 
tomed to  prescribe  together  multifarious  remedies  must,  of  necessity,  be  con- 
fused and  uncertain.  Moreover,  complicated  prescriptions  are  objectionable 
on  the  score  of  their  tending  to  invest  the  practice  of  medicine  with  an  un- 
worthy mystery.  These  remarks  of  course  do  not  apply  to  uniting  with  a 
curative  remedy  medicines  designed  to  correct  incidental  effects  which  it  is 
desirable  to  avoid,  or  to  diminish  the  repulsivcness  of  a  remedy  or  to  secure 
for  it  a  better  tolerance.  These  objects  in  the  combination  of  medicines  are 
important.  Not  the  least  conspicuous  of  the  modem  improvements  in  medi- 
cal practice  relates  to  the  use  of  alkaloids  and  concentrated  remedies,  together 
with  other  contrivances  to  divest  remedies  of  a  nauseousness  which  was  for- 
merly, as  a  matter  of  course,  associated  with  the  idea  of  a  drug. 

In  the  popular  mind  the  practice  of  medicine  is  too  closely  connected  with 
the  use  of  drugs.  Not  disparaging  the  value  of  these,  it  is  desirable  for  the 
public  to  understand  that  the  proper  office  of  the  physician  is  to  observe  cases 
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of  disease,  and  to  either  prescribe  or  withhold  remedies  according  to  the  indi- 
cations. To  forbear  medicinal  interference  is  as  important  in  some  cases  as  is 
active  treatment  in  other  cases,  and  to  exercise  this  forbearance  often  requires 
on  the  part  of  the  physician  much  firmness,  on  account  of  not  only  the  expec- 
tations, or  it  may  be  solicitations,  on  the  part  of  patients  and  others,  but  of  his 
own  anxiety  to  render  efficient  services.  It  should  be  an  object  with  medical 
men  to  endeavor  to  correct  popular  errors  in  regard  to  the  use  of  drugs  and 
other  therapeutic  measures. 

A  considerable  share  of  medical  practice  consists  in  the  treatment,  not  of 
the  individual  diseases  which  are  to  be  taken  up  in  the  second  part  of  this 
work,  but  of  disturbances  of  health  which  have  no  well-defined  places  in 
medical  nosology.  These  disturbances  often  proceed  from  the  operation  of 
morbid  causes,  intrinsic  or  extrinsic,  which  it  should  be  the  aim  of  the  phy- 
sician to  ascertain,  and,  if  possible,  to  remove.  The  development  of  serious 
diseases  may  doubtless  in  this  way  frequently  be  prevented.  In  many  eases 
the  knowledge  and  skill  of  the  physician  are  called  into  requisition  to  deter- 
mine that  no  serious  or  well-defined  disease  exists.  It  is  by  no  means  the 
sole  office  of  the  physician  to  treat  diseases.  To  indicate  the  cause  of  dis- 
ease, more  especially  the  voluntary  violations  of  the  laws  of  health  ;  to  enjoin 
such  a  course  of  life  as  shall  seem  most  likely  to  afford  security  against  dis- 
ease and  promote  physical  and  mental  vigor ;  to  d.ecide  in  cases  of  disease 
against  the  employment  of  active  therapeutical  measures, — these  are  duties 
not  less  important  than  the  employment  of  potent  remedies  whenever  the 
latter  are  required. 

In  the  management  of  disease  mental  influences  are  often  of  not  a  little 
importance.  The  physician  may  in  many  cases  effect  much  by  judicious 
encouragement  and  by  stimulating  the  voluntary  efforts  of  the  patient. 
Hopefulness  and  a  strong  will  are  curative  agencies  which  are  frequently 
powerful  auxiliaries  to  medicinal  remedies,  and  they  are  sometimes  more 
potent  than  drugs ;  on  the  other  hand,  despondency  and  a  lack  of  resolution 
have  a  depressing  effect  which  in  some  cases  tells  greatly  against  recovery. 
Certain  disorders  may  be  produced  and  prolonged  indefinitely  by  mental 
causes,  the  removal  of  which  is  essential  to  a  cure.  Too  much  concentration 
of  the  attention  on  the  functions  of  the  body  is  a  common  source  of  disorder 
among  persons  who  from  want  of  occupation  unfortunately  become  unduly 
engrossed  with  their  physical  condition  ;  and  in  such  cases  to  divert  the  mind 
from  the  body  is  an  object  not  less  important  and  difficult  than  in  other  cases 
to  secure  a  proper  degree  of  care  for  existing  ailments.  The  ability  to  exert 
those  mental  influences  which  are  suited  to  different  cases  conduces  in  no 
small  measure  to  success  in  practice ;  and  this  ability  requires,  in  addition  to 
natural  powers,  knowledge  of  human  character  and  a  tact  which  is  acquired 
by  experience.  A  cheerful  mien  and  manners  calculated  to  inspire  confidence 
are  by  no  means  beneath  the  attention  of  the  phy.sician,  but,  on  the  contrary, 
they  are  to  be  cultivated  as  highly  useful  professional  attainments.  Medicine 
in  its  practical  aspect  involves  knowledge,  judgment,  and  skill  as  regards  not 
only  the  employment  of  the  several  classes  of  the  therapeutical  measures 
which  have  been  enumerated,  but  the  mental  influences  suited  to  the  circum- 
stances peculiar  to  individual  cases  of  disease. 

The  history  of  medicine  shows  many  and  great  mutations  in  the  prevailing 
doctrines  of  therapeutics  at  different  periods.  The  medical  practice  of  the 
present  day  in  many  respects  is  in  striking  contrast  to  that  current  a  half 
century  ago,  and  it  is  by  no  means  improbable  that  a  comparison  with  the 
present  day  at  the  end  of  the  next  half  century  will  reveal  points  of  contrast 
not  less  striking.     These  mutations,  so  far  from  being  a  reproach,  illustrate 
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tbc  progressive  character  of  medicine.  Therapeutical  principles  can  never 
become  unchangeahly  fixed  until  the  utmost  limits  of  attainable  pathological 
knowledge  are  reached  and  nothing  further  remains  to  be  ascertained  by 
experience.  It  would  be  absurd  to  claim  for  medicine  this  perfectibility, 
bat  continued  improvement  in  the  management  of  disease  may  be  reasonably 
expected.  Future  improvement  will  doubtless  embrace  the  addition  of  new 
remedies  and  measures  of  treatment,  more  extended  and  precise  knowledge 
of  those  already  in  use,  and  the  correction  of  errors  which  probably  now,  as 
heretofore,  render  sometimes  the  efforts  of  the  physician  not  only  inadequate 
hot  prejudicial. 

The  uniformity  of  the  laws  of  disease  at  different  periods  and  places  has 
been  already  referred  to.  The  bearing  of  this  on  the  stability  of  therapeutics 
b  ohious.  So  also  with  reference  to  the  same  application,  it  is  important 
to  assume  that  the  system  of  man  is  not  liable  to  alterations  which  render 
the  operation  of  therapeutical  agencies  widely  different  at  periods  not  far 
removed  from  each  other.  The  opinion  held  by  some  that  such  alterations 
have  occurred  within  the  memory  of  those  now  living  does  not  rest  on  any 
solid  basis.  Admitting  to  the  fullest  extent  diversities  attributable  to  race, 
climate,  occupation,  hereditary  influences,  etc.,  these  do  not  invalidate  the 
^tement  that  the  human  constitution  remains  essentially  unchanged  as 
regards  the  application  of  established  therapeutical  principles.  Were  the 
truth  otherwise,  it  would  strike  at  the  root  of  medical  experience.  If 
changes  requiring  a  revolution  in  therapeutics  were  liable  to  occur  with 
each  successive  generation,  it  is  evident  there  could  be  no  permanent  prin- 
ciples of  medical  practice ;  the  fruits  of  experience  in  our  day,  which  so 
mny  are  striving  to  develop,  would  be  not  only  useless,  but  an  injury  to 
thosie  who  are  to  come  after  us. 

The  medical  student  and  practitioner  should  have  a  just  appreciation  of  the 
relative  agency  of  nature  and  of  art  in  the  recovery  from  disease.     It  is  cus- 
tomary and  convenient  to  personify  disease,  speaking  of  it  as  of  an  enemy  to  > 
be  recognized,  attacked,  and,  if  possible,  vanquished.     Remedies  and  thera- 
peutical methods  are  said  to  be  curative,  as  if  diseases  were  overcome  exclu-  , 
flveljby  them.    The  mind  should  not  be  deceived  by  these  figurative  expres- 
lioos.    In  reality,  recovery  from  disease  is  always  effected  by  nature  ;  that  is, 
by  the  agency  of  processes  inherent  in  the  organism.     All  that  art  can  do  is 
to  remove  obstacles  to  the  operation  of  natural  processes  and  to  promote  their  i 
favorable  operation.     Take  as  an  example  a  remedy  which  is  considered  as  ' 
ipecially  curative — namely,  quinia  in  periodical  fever ;  this  remedy,  strictly 
(peaking,  does  not  cure  the  disease,  using  the  term  cure  in  its  conventional 
aeose,  but  it  removes  something  on  which  the  continuance  of  the  disease 
depends.     This  something  removed,  nature  effects  the  cure.     As  another 
example,  opium  does   not  cure  peritonitis,  but  by  promoting  rest  of  the 
inflamed  part  and  tolerance  of  the  disease  it  affords  aid  to  nature  in  effect- 
ing the  cure.     In  like  manner,  all  remedies  and  therapeutical  measures  exert 
their  so-called  curative  effects  in  one  or  the  other  of  these  two  ways.     The 
expression  vu  medtaitrix  naturst,  which  has  been  used  from  time  imnicuiorial, 
lepresents  the  agency  of  nature  in  the  cure  of  disease.     That  the  physician 
if  the  servant,  not  the  master,  of  nature   (niedicus  naturae  minister,  non- 
magister  est),  and  that,  using  the  term  cure  in  its  literal  sense,  he  has  the 
care  of  diseases,  but  nature  effects  the  recovery  (medicus  curat  sed  natura  • 
sanat  morbos),  have  long  been  recognized  truths,  as  these  old  aphorisms  • 
prove. 

Let  it  not  be  considered  that  to  attribute  supreme  agency  to  nature  is  to 
disparage  art.  The  triumphs  of  the  latter  are  made  none  the  less  beneficent 
and  brilliant  by  subordination  to  the  former.    The  achievements  of  the  human 
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mind  in  every  direction  are  dependent  on  circumstances  and  laws  detenuined 
by  a  higher  power.* 

This  chapter  concludes  the  First  Part  of  this  work,  the  part  devoted  to 
the  Principles  of  Medicine,  or  General  Pathology.  A  succinct  account  of 
the  changes  belonging  to  general  pathological  anatomy  has  been  presented, 
together  with  certain  distinctions,  definitions,  and  general  considerations  relat- 
ing to  etiology,  symptomatology,  diagnosis,  prognosis,  prophylaxis,  and  thera- 
peutics. These  subdivisions  of  the  Principles  of  Medicine  have  been  considered 
as  fully  as  is  deemed  important  by  way  of  preparation  for  entering  on  the  study 
of  individual  diseases.  The  latter  will  be  considered  in  the  remainder  of  the 
work,  which  is  to  be  devoted  to  the  Practice  of  Medicine,  or  Special  Pathology. 

*  The  relative  agency  of  nature  and  of  art  in  recovery  from  disease  is  clearly  and 
cogently  set  forth  by  Alexander  Harvey,  M.  D.,  in  his  Fini  Lines  of  TKerapeulic^ 
18T9. 


PART  II. 
PRACTICE  OF  MEDICINE,  OR  SPECUL  PATHOLOGY. 


INTKODUCTION. 

Of  the  Different  Aspects  under  which  Individual  Diseases  are  to  be  Considered  in  Treat- 
ing uf  the  Practice  of  Medicine,  or  Special  Pathology ;  namely,  Anatomical  Charactei-s, 
Clinical  Hiatorj',  Pathological  Character,  Causation,  Diagnosis,  Prognosis,  Prevention, 
•nd  Treatment — Sense  of  the  term  Individual  as  applied  to  a  Disease,  and  the  several 
Oroonds  of  Individuality — Varieties  of  a  Disease — Definition  of  the  terms  Acute,  Sub- 
irat«,  and  Chronic — Symptoms  or  Events  incidental  to  Diseases  sometimes,  for  conve> 
nicnce,  considered  as  Individual  Diseases — ^Self-limited  Duration  of  Certain  Diseases 
-Xosology — Nosological  Arrangement  adopted  in  this  Work. 

THE  Practice  of  Medicine^  or  Special  Pathology,  treats  of  individual  dis- 
eases. In  this  department  of  medical  study  individual  diseases  are  con- 
sdered  under  several  different  aspects.  One  of  these  aspects  relates  to  the 
ippreciable  changes  found  after  death.  These  changes  belong  to  morbid 
iDau)my.  Some  diseases  are  characterized  by  morbid  appearances  in  the 
pirtj  affected,  and  other  diseases  are  not  accompanied  by  any  lesions  which 
ire  appreciable.  The  latter  are  distinguished  as  functional  diseases.  The 
tenn  anatomical  characters  of  a  disease  expresses  the  changes  belonging  to 
■orbid  anatomy  which  occur  in  connection  with  that  disease.  This  term 
fill  be  adopted  as  the  title,  usually,  of  the  first  aspect  under  which  diseases 
Bot  fuDctional  will  be  considered. 

Another  aspect  relates  to  the  phenomena  or  events  which  compose  the 
^kkal  histort/  of  a  disease.  Under  this  head  will  be  embraced  precursory 
orprodromic  events,  the  symptoms  which  accompany  the  access  and  those 
which  occur  during  the  career  of  the  disease  under  consideration,  the  order 
of  their  succession,  the  laws  regulating  the  development  and  progress  of  the 
iL<eai«e,  etc.  This  will  constitute  the  second  of  the  different  aspects  under 
which  individual  diseases,  severally,  are  to  be  considered. 

A  third  aspect  relates  to  the  pathological  character  of  a  disease.  This 
wpect  embraces  what  is  known  of  the  nature  and  seat  of  the  morbid  condi- 
tioDjj  which  constitute  or  enter  into  the  disease  under  consideration. 

A  fourth  aspect  relates  to  ^fifflf^/,y,  or  the  causation  of  a  disease.  Under 
this  head  will  be  stated  what  is  known  of  the  cause  or  causes  of  each  indi- 
ridual  disease. 

A  fifth  aspect  relates  to  diagnosiA^  or  the  discrimination  of  diseases.  The 
ipplieation  of  the  methods  of  investigation  which  by  means  of  symptoms, 
laws,  etc.  enables  the  physician  to  recognize  the  disease  under  consideration, 
and  to  distinguish  it  from  other  diseases,  will  be  considered  under  this  head. 
Physical  signs,  whenever  these  are  available  in  the  diagnosis  of  a  disease, 
wiU  be  embraced  under  this  head. 

Ill 
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A  sixth  aspect  relates  to  prof/nosls.  This  aspect  embraces  the  intrinsic 
tendencies  of  diseases  as  regards  termination  in  death  or  recovery.  The  cir- 
cumstances which  denote,  on  the  one  hand,  a  favorable,  and,  on  the  other 
hand,  an  unfavorable,  progress  of  diseases  will  come  under  the  head  of  the 
prognosis.  And  the  consecjuences  more  or  less  remote,  or  sequels,  may  some- 
times be  conveniently  embraced  under  this  head. 

A  seventh  aspect  relates  to  the  treatment  and  prevention  of  a  disease.  The 
consideration  of  the  treatment  of  each  disease  will  embrace  the  indications 
for  therapeutic  measures  and  the  remedies  which  experience  has  shown  to  be 
useful  in  that  disease.  Hygienic  measures  will  also  ent^r  into  the  considera- 
tion of  treatment.  Prophylactic  measures  of  treatment  will  claim  considera- 
tion in  treating  of  different  diseases,  and  the  measures  which  remove  or  obvi- 
ate the  causes  of  disease  will  often  be  found  to  be  not  less  important  than  the 
judicious  application  of  principles  of  therapeutics. 

Before  entering  upon  individual  diseases  it  may  be  well  to  inquire  what  is 
meant  by  this  use  of  the  term  huHvulnaL  and  whence  does  a  disease  derive 
its  individuality.  An  individual  disease  differs  from  other  diseases  sufficiently 
for  it  to  be  regarded  as  separate  and  distinct.  The  sense  of  the  t^rni  indi- 
vidual in  this  application  is  analogous  to  that  of  species  in  natural  history. 
The  individuality  of  a  disease  is  established  by  distinctive  features  pertaining 
to  its  clinical  history.  These  distinctive  features  may  be  derived  exclusively 
from  the  seat  of  the  disease.  Thus,  pleuritis  and  pericarditis  are  inflamma- 
tory diseases  of  a  serous  membrane,  and  have  essentially  the  same  patholog- 
ical character ;  but  the  different  anatomical  relations  of  the  pleura  and  of  the 
pericardium  furnish  sufficient  points  of  distinction  to  constitute  each  of  these 
affections  an  individual  disease.  In  other  instances  distinctive  features  are 
derived  from  the  processes  belonging  to  disease.  Inflammatory  diseases,  for 
example,  differ  essentially  from  those  which  are  not  inflammatory.  Again, 
certain  diseases  derive  each  an  essential  distinction  from  its  exclusive  dej^end- 
ence  on  a  special  cause.  It  is  sufficient  to  show  that  a  disease  is  produced 
by  a  special  cause  to  establish  its  claim  to  be  regarded  as  an  individual  dis- 
ease. 

An  individual  disease  is  to  be  distinguished  from  individual  cases  of  dis- 
ease. An  individual  case  of  disease  has  a  relation  to  an  individual  disease 
like  that  of  a  particular  man  to  the  human  species.  The  study  of  individ- 
ual cases  of  disease  belongs  to  clinical  medicine.  Some  individual  diseases 
embrace'  several  varieties.  Empyema  and  pneumo-hydrothorax  may  be  con- 
sidered as  varieties  of  pleuritis,  both  consisting  in  inflammation  of  the  pleura, 
the  former  differing  from  ordinary  pleuritis  in  the  fact  that  the  liquid  con- 
tained in  the  cavity  of  the  pleura  is  purulent,  and  the  latter  differing  in  the 
fact  that  air  and  li(juid  are  ccmtained  in  that  cavity.  The  several  types  of 
intermittent  fever  distinguished  as  tertian,  (juotidian,  etc.  are  different  varie- 
ties of  one  disease.  In  the  progress  of  medicine  certain  diseases  have  come 
to  be  considered  as  essentially  distinct  which  were  formerly  regarded  as  dif- 
ferent varieties  of  one  disease.  This  is  true  of  all  the  eruptive  fevers.  It 
is  probable  that  certain  diseases  now  considered  as  individual  will  be  hereafter 
found  to  be  divisible  into  two  or  more. 

Differences  as  regards  severity  and  duration  constitute  a  basis  of  the  divis- 
ion of  a  disease  into  varieties.  The  same  disease  may  be  either  acute^  sub- 
acute^ or  chrfmic.  A  disease  is  acute  when  it  has  a  certain  degree  of  intensity 
and  runs  a  rapid  career.  In  general,  an  acute  disease  is  of  sufficient  gravity 
to  confine  the  patient  to  the  bod.  The  subacute  variety  of  a  disease  has  less 
intensity,  frequently  not  compelling  the  patient  to  keep  the  bed,  and  perhaps 
not  preventing  him  from  being  about  or  even  pursuing  his  usual  occupation. 
The  chronic  variety  exists  when  a  disease  is  subacute  and  has  continued  for 


INTRODUCTION.  113 

i  considerable  period.  Some  diseases  are  never  chronic.  This  term,  for 
instance,  is  not  applicable  to  typhus  or  typhoid  fever.  The  division  into 
varieties,  based  upon  the  differences  just  named,  is  especially  applicable  to 
inflammatory  diseases. 

The  list  of  individual  diseases  embraces  some,  recognized  as  such  for  the 
sake  of  convenience,  which  in  reality  are  only  effects  or  symptoms  of  diseases. 
Jaundice,  for  example,  is  an  effect  or  symptom  occurring  in  connection  with 
different  diseases.  Dropsy  is  in  the  same  category.  It  is,  however,  conveni- 
ent to  consider  jaundice  and  the  different  forms  of  dropsy  as  if  they  were  indi- 
vidual diseases.  In  fact,  if  we  were  better  acquainted  with  the  primary  or 
elementary  forms  of  disease,  it  would  probably  appear  that  not  a  few  of  the 
diseases  now  considered  as  individual  are  only  manifestions  of  morbid  condi- 
tions at  present  occult,  the  latter  constituting  the  true  diseases. 

A  point  of  distinction  among  diseases,  interesting  and  of  much  practical 
importance,  relates  to  duration.  Some  diseases  continue  for  a  definite  period, 
never  exceeding  certain  limits  in  this  regard.  The  duration  of  certain  dis- 
eases is  regulated  by  fixed  laws ;  that  is,  they  rarely  end  until  after  the  lapse 
of  a  certain  number  of  days,  and  never  exceed  a  certain  number  of  days  in 
their  continuance.  The  continued  and  eruptive  fevers  are  examples  of  dis- 
eases the  duration  of  which  has  definite  limits.  Intermittent  fever,  on  the 
other  hand,  has  no  fixed  or  definite  duration  if  its  course  be  not  interfered 
with.  Diseases  which  tend  intrinsically  to  end  after  a  certain  time  are  distin- 
guished as  telf-iimited.  The  laws  of  different  diseases  with  respect  to  self- 
limitation  are  often  to  be  taken  into  account  in  the  employment  of  therapeu- 
tical measures ;  and  it  is  obvious  that  these  laws  are  to  be  considered  in  est- 
imating the  amount  of  curative  influence  exerted  by  methods  of  treatment. 
One  of  the  most  striking  and  important  of  the  characteristics  of  modern 
medicine  is  the  knowledge  which  has  been  acquired  of  the  self-limitation  of 
different  diseases.  Facts  have  shown  that  even  pulmonary  phthisis  in  some 
cases  ends  in  recovery  from  an  intrinsic  tendency  thereto. 

In  treating  of  individual  diseases  some  classification  of  them  is  essential. 
The  classification  of  diseases  constitutes  a  division  of  medicine  called  nomhgy. 
The  history  of  medicine  furnishes  many  nosological  systems,  the  relative 
merits  of  which  it  would  be  useless  to  discuss.  Undoubtedly,  a  scientific 
mode  of  classifying  diseases  would  be  to  arrange  them  after  essential  points 
of  distinction  relating  to  their  pathological  character ;  but  with  our  present 
knowledge  of  the  pathological  character  of  different  diseases  to  do  this  is 
impracticable.  A  nosological  arrangement  on  this  basis  must  be  deferred  for 
a  future  period,  when  pathology  shall  have  advanced  far  beyond  its  present  con- 
dition. The  same  remark  is  applicable  to  any  arrangement  based  on  differences 
as  regards  the  causes  of  diseases.  Our  present  knowledge  of  etiology  is  not 
eufficient  to  furnish  the  basis  of  a  permanent  nosology.  Inasmuch  as  the 
chief  object  of  a  classification  is  convenience,  the  proper  course  to  be  pursued, 
eridently,  is  to  adopt  a  provisional  plan  which  will  best  subserve  this  object ; 
and  the  most  convenient  classification  at  the  present  time  is  that  which  has 
of  late  years  been  adopted  by  the  majority  of  authors  and  teachers.  This 
consists  in  dividing  diseases  into  first,  general;  and  second,  foai/.  General  dis- 
eases are  those  which  involve  more  or  less  disturbance  of  the  whole  system, 
this  disturbance  not  having  been  preceded  by  any  known  local  affection,  local 
affections,  if  they  occur,  being  developed  secondarily.  To  this  class  belong 
the  essentia]  fevers.  Under  the  head  of  constitutional  diseases  it  is  conveni- 
ent to  include  some  in  which  the  local  manifestations  have  no  fixed  seat  and 
sometimes  differ  in  character.  Rheumatism  and  gout  are  constitutional  dis- 
eases, the  chief  manifestations  consisting  of  local  affections  differently  situated 
in  different  cases  and  at  different  periods  in  the  same  case.    The  local  affection, 
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however,  is  in  each  essentially  the  same  wherever  seated.  Syphilis  is  another 
constitutional  disease  manifesting  itself  in  local  affections  which  differ  not  only 
in  situation,  but  in  character.  The  want  of  fixedness  or  uniformity  in  the 
seat  of  local  affections  proceeding  from  constitutional  disease,  and  their 
diversity  in  character  in  some  instances,  are  the  grounds  for  placing  certain 
diseases  in  this  class.  A  large  proportion  of  the  affections  nosologically  con- 
sidered as  local  probably  proceed  from  constitutional  disease  ;  but  as  the  local 
affections  are  fixed  and  uniform,  and  our  knowledge  of  the  constitutional  dis- 
ease is,  for  the  most  part,  inferential,  it  is  more  convenient  to  arrange  them 
in  the  second  division. 

The  second  division,  or  local  diseases,  will  embrace  all  which  are  not 
reckoned  as  general  or  constitutional.  The  number  of  local  diseases  is  far 
greater  than  that  of  the  diseases  embraced  in  the  first  division.  It  is  necessary 
to  arrange  them  into  subdivisions.  The  most  convenient  plan  is  to  distribute 
them  into  groups  corresponding  to  the  distribution  of  the  different  organs  of 
the  body  into  physiological  systems.  According  to  this  plan  the  different 
local  diseases  are  subdivided  as  follows : 

1.  Diseases  affecting  the  respiratory  system  ; 

2.  Diseases  affecting  the  circulatory  system  ; 

3.  Diseases  affecting  the  haematopoietic  system  ; 

4.  Diseases  affecting  the  digestive  or  chylopoietic  system ; 

5.  Diseases  affecting  the  nervous  system  ; 

6.  Diseases  affecting  the  genito-urinary  system. 

The  foregoing  arrangement  of  local  diseases  will  be  adopted,  and  they  will 
be  considered  in  sections  corresponding  to  the  groups  just  enumerated.  After- 
ward a  section  will  be  devoted  to  general  diseases. 

Of  the  diseases  belonging  to  these  several  groups,  those  only  will  be  con- 
sidered which  are  medical  as  distinguished  from  surgical.  The  surgical  dis- 
eases are  those  which  are  either  external  or  in  accessible  situations.  Thus, 
diseases  of  the  mouth,  throat,  and  nasal  passages,  of  the  anus  and  rectum,  of 
the  urethra  and  bladder,  of  the  eye  and  ear,  and  of  the  vagina  and  utems, 
fall  within  the  province  of  surgery.  Diseases  of  the  skin,  being  external, 
belong  to  surgery,  notwithstanding  that  they  receive  special  attention  from 
the  physician  perhaps  oflener  than  from  the  surgeon.  As  an  additional 
reason  for  not  including  them  among  the  diseases  to  be  considered  in  this 
work,  there  are  many  treatises  devoted  specially  to  their  consideration. 


SECTIO:^   FIRST. 
DISEASES  AFFECTING  THE  RESPIRATORY  SYSTEM. 


CHAPTER    I. 
ACUTE  PLEURITIS. 

Division  of  the  Diseases  affecting  the  Respiratory  System  into  Inflammatory  and  Non- 
inflammatory.—Acute  Plenritis:  Anatomical  Characters;  Clinical  History;  Patho- 
logical Character;  Causation;  Diagnosis;  Prognosis. 

OF  the  diseases  affecting  the  respiratory  system,  an  ohvious  division  is  hased 
on  the  existence  or  non-existence  of  inflammation.  Inflammatory  diseases 
ire  seated  respectively  in  three  important  structures  comprised  in  the  organs 
of  the  respiratory  apparatus — namely,  the  mucous  membrane  lining  the  air- 
passages,  the  serous  membranes  which  invest  the  lungs,  and  the  pulmonary 
parenchyma.  Inflammation  affecting  the  structures  just  named  gives  rise  to 
plearitis*  or  pleurisy,  pneumonitis  or  pneumonia,  and  bronchitis.  These  will 
be  treated  of  in  the  order  in  which  they  have  just  been  enumerated.  The 
first  disease  to  be  considered — namely,  pleuritis — may  exist  as  an  acute  and  as 
a  snbacate  or  chronic  affection,  the  inflammation  being  diffused  over  the 
affected  membrane.  These  two  varieties  of  the  disease  will  claim  separate 
consideration.  Other  varieties,  to  be  considered  separately,  are  empyema, 
pnenmo-hydrothorax,  and  circumscribed  pleuritis.  It  will  be  convenient  to 
notice,  in  connection  with  these  varieties  of  pleuritis,  the  dropsical  affection 
knowD  as  hydrothorax. 

Acute  Pleiiritis. 

The  pleura,  like  other  serous  membranes,  is  divided  into  a  visceral  and  a 
parietal  layer.  The  free  surfaces  of  these  two  layers  are  smooth,  polished, 
and  covered  with  a  single  layer  of  flat  nucleated  cells  called  epithelial  cells  or 
endothelial  cells.'  These  cells  rest  upon  fibrillated  connective  tissue  contain- 
ing a  network  of  elastic  fibres,  blood-vessels,  and  lymphatic  vessels.  The 
pleural  cavities  contain  normally  a  small  quantity  of  serum. 

Anatomical  Characters. — The  first  noticeable  change  in  acute  pleuritis 
is  redness  of  the  pleura  from  active  hyperaemia  of  the  vessels  within  and 
beneath  the  affected  portion  of  the  pleural  membrane.  Small  extravasations 
of  blood,  or  ecchymoses,  are  not  infrequently  present  at  an  early  stage  of  the 

*  With  a  view  to  uniformity  as  regards  nomenclature,  the  terms  pleuritis  and  pneu- 
monitis are  osed  instead  of  pleurisy  and  pneumonia. 

*  It  has  until  recently  been  held  that  the  peritoneal,  pericardial,  and  pleural  cavities 
are  Urge  lymph-spaces  lined  by  a  variety  of  connective-tissue  cells  called  endothelium. 
Recent  investiirations  have  cast  doubt  upon  this  view,  and  have  made  it  prol)able  that 
there  i«eroiis  cavities  are  derived  from  the  endoblast,  and  that  their  lining  cells  are  epi- 
thelial in  origin. 
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inflamniation.  The  pleura  loses  its  glistening  appearance,  and  becomes  dull 
and  opaque  in  consequence  of  desquamation  of  the  epithelium  and  beginning 
exudation. 

Very  soon  the  surface  of  the  pleura  becomes  covered  cither  in  patches  or 
continucmsly  with  a  delicate  layer  of  fibrin.  The  fibrin  appears  first  in  the 
form  of  little  clumps,  which  increase  in  thickness  and  coalesce  with  each  other. 
The  opposing  surfaces  of  the  pleura  are  agglutinated  by  the  fibrin.  The 
fibrinous  exudation  was  called  by  the  older  writers  coagulable  lymph  and  false 
membrane.  The  fibrin  varies  in  its  microscopical  appearance,  being  sometimes 
granular,  sometimes  homogeneous,  and  sometimes  finely  fibrillated.  Certain  con- 
stituents of  the  fibrin  are  furnished  by  the  exuded  liquor  sanguinis,  others  by 
the  altered  tissue-elements  and  leucocytes.  In  some  cases  of  pleuritis.  par- 
ticularly of  the  circumscribed  variety,  fibrin  containing  a  few  pus-cells  is  the 
sole  inflammatory  product.  This  form  of  the  affcctioa  is  called  Jibrinous  or 
dri/  pU'Mritis  (plcuritis  sicca). 

More  commonly,  acute  pleuritis  is  of  the  sero-jibrutous  variety.  In  this 
variety,  in  addition  to  the  fibrinous  coating  of  the  pleura,  the  cavity  contains 
serum,  varying  in  quantity  from  a  few  ounces  to  several  pints.  The  serum 
may  be  clear,  but  it  is  usually  turbid  from  admixture  with  pus-cells  and 
flocculi  of  fibrin.  I'^pon  microscopical  examination  both  pus-cells  and  red 
blood-corpuscles  are  found  in  the  fluid.  The  red  blood-corpuscles  may  be  so 
abundant  as  to  stain  the  fluid  red.  The  pleuritis  is  then  called  hemorrhagic^ 
a  variety  observed  especially  in  certain  dyscrasiae,  such  as  scorbutus,  and  in 
tuberculous  and  cancerous  disease  of  the  pleura. 

If  the  inflamed  pleura  be  examined  microscopically,  a  considerable  number 
of  emigrated  white  blood-corpuscles  are  found  both  in  the  pleural  tissue  and 
in  the  fibrinous  layers  on  its  surface.  Part  of  the  epithelial  cells  which  nor- 
mally cover  the  pleura  undergo  necrosis  and  desijuamate,  and  a  part,  less 
severely  aflccted  by  the  inflammatory  irritant,  proliferate  and  produce  flat 
cells  of  various  shapes  with  vesicular  nuclei.  Some  of  the  connective-tissue 
cells  in  the  pleura  swell  up  and  also  proliferate.  The  lymphatics  of  the  pleura 
are  dilated,  and  frequently  contain  fibrin,  pus-cells,  or  proliferated  endothe- 
lium. In  from  four  to  six  days  after  the  onset  of  the  inflammation  new-formed 
capillaries,  which  are  offshoots  from  the  pleural  capillaries,  make  their  appear- 
ance in  the  deeper  parts  of  the  layer  of  fibrin  and  cells  covering  the  pleura. 
If  at  the  height  of  the  inflammat<»ry  process  a  microscopical  section  through 
the  false  membrane  and  the  subjacent  pleura  be  examined,  the  following  lay- 
ers can  be  distinguished  :  superficially,  a  layer  of  fibrin  containing  pus-cells ; 
beneath  this,  a  layer  of  embryonic  or  granulation-tissue  composed  of  blood- 
vessels, leucocytes,  and  variously  shaped  larger  cells  which  are  derived  from 
the  epithelial  cells  and  the  connective-tissue  cells  of  the  pleura,  and  are 
intended  for  the  formation  of  new  connective  tissue ;  and  thirdly,  the  pleural 
membrane  itself,  containing  dilated  blood-vessels,  leucocytes,  and  proliferating 
connective-tissue  cells.  In  the  layer  of  granulation-tissue  more  or  less  fibrin 
is  also  present.  Some  pathologists  regard  the  proliferative  changes  in  the  epi- 
thelial and  connective-tissue  cells  as  purely  regenerative,  and  separate  them 
from  the  strictly  inflammatory  processes  in  the  blood-vessels  which  give  rise 
to  the  exudation  of  serum,  fibrin,  and  pus. 

The  terminations  of  acute  pleuritis  are  either  in  death,  in  resolution,  in 
chronic  pleuritis,  or  in  empyema. 

n  resolution  take  place,  the  serum  is  absorbed,  the  fibrin.  pus-ocUs,  and  red 
blood-corpuscles  disintegrate  and  are  likewise  absorbed,  and  the  granulation- 
tissue  is  changed  into  fibrillated  connective  tissue.  In  this  formation  of  con- 
nective tissue,  fibrillated  basement-substance  appears  between  the  cells,  which 
are  gradually  changed  into  flat,  fusiform,  or  branching  connective-tissue  cells. 
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Some  of  the  cells  and  some  of  the  blood-vessels  disappear.  The  remaining 
blood-vessels,  which  at  first  have  thin,  easily-ruptured  walls,  acquire  more 
compact  coats.  The  new  connective  tissue  develops  both  in  the  form  of  dif- 
fuse fibrous  thickening  of  the  pleura,  and  in  the  form  of  thread-like  or  band- 
like adhesions  between  the  two  pleural  surfaces.  The  long  adhesions  are  pro- 
duced by  villous  outgrowths  of  the  gpranulation-tissue  into  the  fibrin  and  fluid 
which  during  the  inflammation  separate  the  pleural  surfaces  from  each  other. 
It  is  probable  that  they  may  also  be  caused  by  stretching  of  short  adhesions 
by  the  movements  of  the  pleura.  It  will  be  noted  that  after  the  most  favor- 
able termination  of  pleuritis  the  pleura  does  not  return  to  its  normal  state, 
but  is  left  with  a  new  growth  of  connective  tissue,  which  binds  the  pleural 
surfaces  together  over  a  great  or  less  extent.  In  this  way  the  pleural  cavity 
may  become  entirely  obliterated  by  adhesions.  The  adhesions  are  at  first 
weak,  and  may  be  broken  by  active  exercise  or  by  acts  of  coughing.  Hemor- 
rhage into  the  pleural  cavity  may  in  this  way  occur. 

If  after  the  lapse  of  three  or  four  weeks  the  inflammatory  products  con- 
tinue to  increase,  or  remain  stationary,  or  diminish  very  slowly,  the  disease 
has  passed  into  the  chronic  stage. 

When  pus-cells  accumulate  in  sufficient  number,  the  exudation  becomes 
purulent  and  the  disease  is  called  empyema.  Chronic  pleuntis  and  empyema 
will  be  considered  subsequently. 

The  effiBcts  of  large  accumulations  of  fluid  in  the  pleural  cavity  upon  the 
lungs  are  of  importance.  If  the  lung  be  not  restrained  by  adhesions,  it  is 
pressed  upward  and  inward  against  the  vertebral  column.  If  the  fluid  accu- 
mulation be  very  extensive,  the  compressed  lung  loses  all  the  physical  cha- 
racters dependent  upon  the  presence  of  air  in  the  air-cells.  It  resembles  a 
mass  of  flesh,  and  is  therefore  said  to  be  carnified.  The  pulmonary  structure, 
however,  remains  intact,  and  it  is  capable  of  being  inflated  after  death  nearly 
or  quite  to  the  same  extent  as  if  it  had  not  undergone  this  compression.  A 
similar  expansion  may  take  place  during  life  after  the  absorption  of  the  fluid. 
So  large  an  accumulation  of  liquid,  however,  occurs  much  oftener  in  chronic 
than  in  acute  pleuritis. 

Pleuritis  may  be  general  or  circumscribed.  Primary  or  idiopathic  pleuritis 
is  general.  Circumscribed  pleuritis — which,  as  already  remarked,  is  often 
dry — is  usually  secondary  to  some  affection  of  parts  adjacent  to  the  pleura. 
Circumscribed  pleuritis  may  aff'ect  the  pulmonary,  the  costal,  the  diaphrag- 
matic, or  the  mediastinal  pleura.  Even  in  circumscribed  pleuritis  the  two 
opposing  surfaces  of  the  pleura  are  usually  inflamed — a  circumstance  which 
goes  to  show  that  the  inflammatory  irritant  is  contained  in  the  exudation,  for 
the  opposed  surfaces  of  the  pleura  have  different  vascular  supplies. 

Clinical  History. — The  most  convenient  division  of  acute  pleuritis  into 
stages  is  to  consider  as  the  first  stage  the  period  from  the  attack  to  the  time 
when  an  appreciable  quantity  of  liquid  eff*usion  has  taken  place  ;  the  second 
MiageirW  extend  to  the  time  when  the  liquid  begins  sensibly  to  diminish  ;  and 
the  thinl  ttatje  will  comprise  the  period  occupied  in  the  absorption  of  the  liq- 
uid. The  first  stage,  or  the  period  anterior  to  an  appreciable  amount  of  liquid 
effusion,  is  usually  of  short  duration.  The  physical  «igns  may  show  the  pres- 
ence of  liquid  within  a  few  hours  from  the  date  of  the  attack.  This  stage 
nrely  extends  beyond  twenty -four  hours.  The  second  stage  is  of  variable 
deration.  The  accumulation  of  liquid  may  go  on  with  more  or  less  rapidity. 
When  the  maximum  amount  is  reached,  the  quantity  may  remain  stationary 
for  some  time  or  absorption  may  speedily  begin.  The  liquid  may  diminish 
vnder  the  effect  of  treatment,  and  renewed  effusion  take  place.  The  disease 
does  not,  of  course,  advance  beyond  the  second  stage  in  the  cases  in  which  it 
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eventuates  in  chronic  pleuritis.  If  a  considerable  quantity  of  liquid  remain 
at  the  end  of  from  three  to  four  weeks,  the  disease  is  to  be  considered  as  hav- 
ing become  chronic.  In  cases  wliich  pursue  a  favorable  course  considerable 
progress  should  be  made  in  the  removal  of  the  liquid  after  this  lapse  of  time. 
The  duration  of  the  third  stage,  or  the  stage  of  absorption,  is  quite  variable. 
Generally,  some  liquid  remains  when  the  general  symptoms  denote  convales- 
cence, and  even  after  the  patient  has  apparently  recovered.  The  physical 
signs  may  show  the  presence  of  fibrin  for  some  time  after  the  date  of  convales- 
cence. From  what  has  been  stated  it  follows  that  the  duration  of  the  career 
of  the  disease  is  from  two  to  four  weeks. 

The  nwasitni  is  often  sudden  and  without  premonition.  In  a  certain  propor- 
tion of  cases,  however,  pain  or  soreness  is  felt  for  one,  two,  or  three  days  before 
the  development  of  acute  inflammation.  The  development  of  acute  inflam- 
mation is  characterized  by  symptoms  which  sufficiently  mark  the  date  of  its 
occurrence.  It  is  sometimes  ushered  in  by  a  well-pronounced  chill,  accom- 
panied perhaps  with  rigors.  Chill  and  rigors,  however,  are  by  no  means  so 
frequent,  or,  as  a  rule,  so  marked,  as  in  cases  of  pneumonitis.  Not  infre- 
quently chilly  sensations  and  slight  shivcrings  only  are  experienced. 

Pain  in  the  affected  side  attends  the  onset  of  acute  inflammation  in  a  large 
majority  of  cases.  The  pain  is  usually  intense.  It  is  sharp,  cutting,  or 
lancinating  in  character.  It  is  felt  especially  in  the  act  of  inspiration ;  and  it 
increases  during  inspiration,  often  becoming  so  severe  that  the  act  is  instinct- 
ively arrested  before  being  completed.  Coughing  and  sneezing  occasion 
severe  pain.  The  movements  of  the  body  are  painful,  but  in  a  far  less 
degree  than  the  respiratory  movements.  The  pain  is  referred  to  the  middle 
and  lower  third  of  the  affected  side  of  the  chest,  and  is  often  diffused  over 
the  anterior,  the  lateral,  and  sometimes  the  posterior  portion.  It  is  not,  as  a 
rule,  circumscribed  or  limited  to  a  small  space.  The  morbid  sensitiveness  of 
the  inflamed  pleura  seems  to  me  adequate  to  account  for  the  production  of 
acute  pain  as  a  result  of  the  movements  of  the  pleural  surfaces  upon  each 
other  and  the  stretching  of  the  membrane,  without  requiring  the  hypothesis 
that  either  intercostal  neuralgia  or  an  affection  of  the  costal  muscles  is 
superadded  to  the  inflammation.  Pain,  with  the  characters  just  described, 
is  almost  uniformly  present  in  acute  pleuritis,  but  cases  occur  in  which  it  is 
not  marked,  and  is  even  wanting,  other  symptoms  showing  the  inflammation 
to  be  acute. 

Pyrexia  is  coincident  with  the  development  of  the  inflammation.  The 
pulse  is  increased  in  frequency,  rarely,  however,  exceeding  100  per  minute. 
The  temperature  of  the  surface  is  raised.  The  thermometer  in  the  axilla 
shows  more  or  less  intensity  of  fever,  but  the  rise  rarely  exceeds  102**.  As 
a  rule,  there  is  less  pyrexia  than  in  cases  of  pneumonitis.  The  usual  con- 
comitants of  symptomatic  fever — namely,  thirst,  anorexia,  pain  in  the  head 
and  loins,  restlessness,  muscular  weakness,  etc. — are  more  or  less  marked.  The 
intensity  of  the  fever  and  of  the  general  or  constitutional  disturbance  varies 
much  in  different  cases  of  this  as  of  other  inflammations.  In  rare  instances 
the  fever  is  intense,  the  temperature  rising  to  105**  or  higher,  with  a  corr 
responding  intensity  of  other  constitutional  symptoms  (pleuritis  acutissima). 
In  most  of  these  instances  the  pleuritis  is  of  the  suppurative  variety,  or 
empyema. 

A  comparison  of  the  two  sides  of  the  chest  as  regards  temperature  showa 
a  slightly  higher  temperature  on  the  affected  side,  the  difference  being  a  frac- 
tion more  than  one  degree. 

Cough  is  usually  present,  but  it  is  sometimes  wanting.  The  pain  in  cough- 
ing leads  instinctively  to  efforts  to  repress  it,  and  this  gives  to  the  mode  of 
coughing  a  character  denoted  by  the  term  suppressed.     The  patient  succeeds, 
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to  a  certain  extent,  in  these  efforts.  The  expectoration  is  slight  or  wanting, 
and  when  present  it  consists  of  simple  mucus.  The  exceptions  to  this  rule 
are  the  cases  in  which  the  development  of  pleuritis  is  preceded  by  bronchitis. 
When  these  affections  are  associated  it  is  merely  a  coincidence ;  there  is  no 
tendency  in  either  one  to  give  rise  to  the  other. 

The  respirations  are  increased  in  frequency,  but  not  greatly.  Their  in- 
creased frequency  at  this  period  is  due  to  an  arrest  of  the  inspiration  before 
it  is  completed,  in  consequence  of  pain.  The  patient  instinctively  multiplies 
the  respiratory  acts  to  compensate  for  the  want  of  a  full  inspiration.  As  a 
rule,  the  patient  in  lying  chooses  a  position  on  the  healthy  side,  the  weight 
of  the  body  upon  the  affected  side  increasing  the  pain  and  soreness.  This 
rule  is  by  no  means  without  exceptions.  Not  infrequently  the  decubitus  is 
either  dorsal  or  diagonal. 

These  symptoms  constitute  the  clinical  history  of  this  disease  during  the 
first  stage,  or  prior  to  effusion.  They  continue  into  the  second  stage,  but 
after  a  certain  amount  of  effusion  has  taken  place  they  are  materially  modi- 
fied. The  pain  is  notably  lessened,  and  may  disappear  except  on  forced 
breathing.  The  acts  of  coughing  are  less  painful  and  the  efforts  at  suppres- 
sion are  less  apparent.  The  pyrexia  diminishes,  and  may  even  cease  during 
this  stage.  Other  evidences  of  constitutional  disturbance  are  less  marked. 
The  patient  seems  better,  and  may  be  able  to  sit  up  and  perhaps  walk  about 
the  room.  The  respirations  are  more  or  less  frequent.  Their  frequency  now 
depends  on  the  compression  of  the  lung  by  liquid.  Their  frequency  will  be 
great,  other  things  being  equal,  in  proportion  to  the  quantity  of  liquid  and 
the  rapidity  of  the  effusion.  If  a  considerable  amount  of  liquid  be  rapidly 
effused,  the  respirations  are  rapid ;  the  patient  suffers  from  a  painful  sense  of 
the  want  of  breath,  or  dyspnoea,  and  may  be  obliged  to  maintain  the  sitting 
posture.  If  the  quantity  be  not  large,  and  the  effusion  have  not  taken  place 
rapidly,  the  patient  will  not  be  likely  to  suffer  from  dyspnoea  while  remain- 
ing quiet,  but  exercise  will  cause  panting  and  a  sense  of  the  want  of  breath. 
Even  with  the  pleural  sac  distended  with  liquid,  the  only  effect  on  the  breath- 
ing may  be  an  increase  of  the  frequency  of  the  acts  to  twenty-five  or  thirty 
per  minute,  without  suffering  so  long  as  the  patient  remains  quiet.  The 
diminution  or  cessation  of  pain  is  due  to  the  restrained  movements  of  the 
pleural  surfaces  upon  each  other  in  consequence  of  the  presence  of  the  liquid 
and  fibrin,  the  latter  perhaps  agglutinating  the  portions  of  those  surfaces 
which  are  in  contact.  The  change  as  regards  fever  and  other  constitutional 
symptoms  proceeds,  in  part,  from  the  removal  of  the  conditions  causing  pain, 
and  partly  because,  afler  exudation  has  taken  place,  the  disease  is  mitigated 
from  an  intrinsic  tendency  to  decrease.  The  patient  now,  as  a  rule,  prefers 
to  lie  upon  the  affected  rather  than  the  healthy  side,  as  in  this  position  he  is 
able  to  expand  more  freely  the  opposite  lung.  To  this  rule,  however,  there 
are  exceptions,  and  the  decubitus  in  this  stage,  as  in  the  first  stage,  is  fre- 
quently either  dorsal  or  diagonal. 

During  the  stage  of  absorption  pain  is  either  wanting  or  is  produced  only 
by  muscular  efforts ;  fever  has  disappeared  ;  cough  diminishes  or  ceases ;  the 
respirations  become  less  and  less  frequent,  and  are  less  hurried  by  exercise ; 
the  appetite  and  digestion  return,  and  the  normal  condition  of  all  the  func- 
tions is  gradually  restored.  During  this  stage  the  patient  is  convalescent ; 
be  is  able  to  be  out  of  doors,  and  perhaps  to  resume  in  part  his  usual  avoca- 
tion and  habits.  Convalescence  is  declared,  and  the  symptoms,  both  general 
and  local,  may  appear  to  denote  that  recovery  has  taken  place  while  some 
liquid  effusion  still  remains ;  the  fibrin  is  not  fully  absorbed,  and  the  forma- 
tion of  new  tissues  leading  to  permanent  adhesions  is  going  on.  A  sense  of 
weakness  in  the  affected  side,  together  with  some  soreness  or  pain  on  unusual 
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exertion,  frequently  continues  for  some  time  after  the  termination  of  the 
career  of  the  disease. 

Striinipell  states  that  in  the  firrt  stage  of  the  disease,  while  effusion  is 
taking  place,  the  secretion  of  urine  is  notably  diminished,  and  that  the 
beginning  of  the  abs(»rption  of  the  effused  lifjuid  is  shown  by  a  notable 
increase  in  the  (juantity  of  urine.  This  increase  may  thus  serve  to  indicate 
that  the  disease  has  advanced  to  the  second  stage.* 

In  primary  or  idiopathic  pleuritis  the  inflammation,  as  already  stated,  is 
diffused  over  the  pleural  membrane ;  it  is  general,  not  circum scribed.  If 
circumscribed,  it  is  a  complication  of  some  other  pulm(»nary  affection,  as  a 
rule.  It  will  be  seen  hereafter  that  it  occurs  as  a  complication  of  pneumo* 
nitis  and  pericarditis,  but  it  is  generally,  under  these  circumstances,  subacute. 
Primary  pleuritis  does  not  lead  to  pneumonitis,  except  that  the  air-cells  in 
immediate  proximity  to  the  pleura  are  sometimes  involved  ;  nor  docs  it  involve 
any  tendency  to  bronchitis.  It  is  a  unilateral  disease — that  is,  it  affects  the 
pleura  of  one  side  only.  The  exceptions  to  this  rule  are  so  infrequent  that 
the  disease,  when  bilateral  or  double,  may  be  presumed  to  be  secondary  to 
another  pulmonary  affection,  generally  tuberculosis. 

Pathological  Character. — This  disease  is  an  example  of  acute  inflam- 
mation affecting  a  serous  membrane,  and  may  be  regarded  as  a  type  of  all 
acute  inflammations  of  serous  membrane.  The  general  pathology  of  inflam- 
mation has  been  considered  in  the  first  part  of  this  work,  together  with  the 
local  variations  when  different  structures  are  inflamed.  Pleuritis  and  inflam- 
mations of  other  serous  membranes  are  characterized  by  fibrinous  exudation 
as  a  constant  event.  (Vide  p.  37.)  This  event,  the  accumulation  of  liquid  in 
the  closed  cavity,  and  the  development  of  connective  tissue  are  characteristics 
of  these  inflammations. 

Causation. — Acute  pleuritis  may  be  either  primnrt/  or  srcondory.  The 
disease  is  primary  when  it  occurs  independently  of  any  other  affection. 
Primary  or  idiopathic  pleuritis  is  attributed  in  certain  cases  to  the  action  of 
cold.  This  has  so  long  been  considered  as  a  frequent  source  of  a  great  num- 
ber of  diseases  that  patients  at  once  are  led  to  refer  an  attack  to  some  expo- 
sure, often,  doubtless,  when  it  had  no  causative  agency  or  at  most  acted  only 
as  an  exciting  cause.  Still,  it  is  probable  that  the  disease  sometimes  origin- 
ates in  this  way.  Acute  pleuritis  may  be  produced  traumatically  by  contu- 
sions, especially  if  accompanied  with  fracture  of  the  ribs,  and  by  penetrating 
wounds.  It  is  remarkable,  however,  that  severe  injuries  of  the  chest  often 
occur  without  giving  rise  to  general  pleuritis. 

Primary  pleuritis  is  much  less  frequent  than  was  formerly  supposed.  In 
the  majority  of  cases  of  pleuritis  careful  examination,  both  before  and  after 
death,  shows  the  pleuritis  to  be  seccmdary  to  some  local  or  constitutional 
disease.  Affections  of  parts  adjacent  to  the  pleura  play  an  important  r61e  in 
the  causation  of  pleuritis.  The  most  important  of  these  local  affections  which 
cause  secondary  pleuritis  arc  lobar  pneumonitis,  lobular  pneumonitis,  pul- 
monary tuberculosis,  infarctions,  abscesses  and  gangrene  of  the  lung,  cancer 
and  perforations  of  the  crsophagus,  caseous  tubercles  in  the  bronchial  glands, 
caries  of  the  vertebra;  and  ribs,  and  inflammations  in  the  mediastinum.  The 
various  inflammations  of  the  peritoneum  and  of  the  pericardium  often  lead 
to  pleuritis. 

Pleuritis  is  a  frequent  complication  of  many  infectious  diseases,  such  as 
scarlatina,  variola,  pyaemia,  septicaemia,  and  acute  articular  rheumatism.  It 
occurs  also  not  infrequently  in  Bright's  disease,  scorbutus,  and  gout. 

'  Lehrbuch  der  Specidlen  Pathologie  und  Therapic  dcr  inneren  KixinkheUtHf  Leipaic,  1885. 
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I^enritis  may  be  secondary  to  other  diseases  of  the  pleura,  such  as  cancer, 
sarcoma,  and  tubercle. 

In  cases  which  appear  to  be  primary  pleuritis,  careful  search  should  be 
made  for  some  hidden  cause,  such  as  tuberculosis  or  Bright's  disease.  In 
some  cases,  however,  no  cause  can  be  discovered. 

Diagnosis. — Although  the  symptoms  which  enter  into  the  clinical  history 
of  acute  pleuritis  are  sufficiently  characteristic  to  point  to  the  existence  of 
the  disease,  they  are  not  sufficient  for  the  diagnosis  in  all  cases.  The  charac- 
teristic pain  is  not  peculiar  to  the  disease.  The  pain  in  some  cases  of  inter- 
costal neuralgia  and  pleurodynia  is  as  strongly  marked  as  in  acute  pleuritis, 
and  these  three  affections  were  formerly  often  confounded  in  practice.  More- 
over, the  pleuritic  pain  in  some  cases  of  pneumonitis  is  as  intense  as  when 
the  pleuritis  is  a  primary  disease,  and  the  former  disease  has  not  infrequently 
been  mistaken  for  the  latter.  On  the  other  hand,  acute  pleuritis  is  liable  to 
be  overlooked  in  the  cases  in  which  pain  is  slight  or  wanting.  More  or  less 
fever  is  present  in  acute  pleuritis,  but  this  symptom  may  be  associated  acci- 
dentally with  intercostal  neuralgia  ;  it  is  likely  to  be  present  in  pleurodynia, 
and  it  exists,  of  course,  in  pneumonitis.  The  diagnosis  is  to  be  based  on  the 
physical  signs  taken  in  connection  with  the  symptoms.  The  latter  are  of 
importance,  and,  indeed,  are  essential  in  determining  whether  the  affection  be 
acute  or  not.  The  differential  diagnosis  consists  in  discriminating  between 
the  disease  under  consideration  and  intercostal  neuralgia,  pleurodynia,  and 
pneumonitis. 

The  diagnosis  in  the  first  stage,  with  the  aid  of  physical  signs,  cannot 
always  be  made  with  positiveness.  Examination  of  the  chest  by  inspection 
will  show  restrained  movements  on  the  side  to  which  the  pain  is  referred,  the 
movements  on  the  opposite  side  being  increased,  while  on  percussion  distinct 
disparity  between  the  two  sides  may  not  be  found  ;  and  on  auscultation  the 
murmur  of  respiration  is  more  or  less  weakened  on  the  affected  side.  These 
signs  are  due  to  the  fact  that  the  pain  leads  instinctively  to  a  diminished  use 
of  the  lung  on  the  side  affected,  while  the  use  of  the  other  lung  is  increased. 
They  are  equally  present  when  the  pain  is  incident  to  the  affections  from 
which  this  disease  is  to  be  discriminated.  A  slight  friction  murmur  may  be 
discovered  in  this  stage;  and  if  present  its  diagnostic  significance  is  important. 
It  shows  that  pleuritis  exists,  and  the  discrimination  then  lies  between  pleu- 
ritis as  a  primary  disease  or  as  a  complication  of  pneumonitis.  To  decide^ 
this  point  at  once  is  not  always  easy.  The  diagnostic  siprn  of  pneumonitis — ^\ 
namely,  the  crepitant  rale,  if  present — settles  the  question  ;  but  as  this  sign 
is  by  no  meani»  present  uniformly  in  pneumonitis,  its  absence  does  not  author- 
ize the  exclusion  of  that  disease.  The  same  remark  is  applicable  to  the 
characteristic  expectoration  of  pneumonitis.  It  must  be  confessed  that  in  a 
certain  number  of  cases  this  differential  diagnosis  requires  some  delay.  A 
friction  murmur  is  heard  in  only  a  certain  proportion  of  cases  during  the  first 
stage,  and  if  absent  the  signs  belonging 4o  the  second  stage  are  essential  in 
order  to  render  the  diagnosis  positive. 

The  signs  belonging  to  the  second  stage  are  usually  present  without  much 
delay.  If  the  disease  be  idiopathic  pleuritis,  after  the  lapse  of  twelve  or 
twenty-four  hours  effusion  will  have  taken  place  in  sufficient  quantity  to  be 
apparent.  The  signs  now  denoting  the  existence  of  the  disease  are  those  due 
to  the  effusion.  The  diagnosis  is  based  upon  these  signs,  in  conjunction  with 
the  symptoms  and  history,  and  on  the  absence  of  the  signs  of  pneumonitis. 

The  signs  of  effusion  are  obtained  by  percussion,  auscultation,  palpation, 
and  inspection.  On  percussion,  dulness  or  flatness  is  found  at  the  base  of  the 
chest,  extending  upward  in  proportion  to  the  quantity  of  liquid,  the  patient 
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being  in  a  sitting  posture.  By  the  finger,  which  serves  as  a  plezimeter,  there 
is  also  perceived  an  increased  sense  of  resistance  on  percussion.  The  upper 
limit  of  the  dulness  or  flatness^  the  position  of  the  body  being  vertical,  is  not 
on  a  continuous  horizontal  line  extending  over  the  posterior,  lateral,  anterior 
aspects  of  the  chest.  In  most  instances  it  is  higher  behind  than  in  front 
Prof.  G.  M.  Garland  has  found  that  on  the  posterior  aspect  the  effusion  is 
represented  by  a  curved  line  resembling  the  letter  u)}  Having  ascertained  on 
the  anterior  aspect  of  the  affected  side  a  point  which  divides  the  dulness  or 
flatness  below  from  the  resonance  above  while  the  patient  is  sitting,  changing 
the  position  of  the  patient  to  recumbency  on  the  back  frequently  induces  a 
marked  change  in  the  dividing-line  between  dulness  or  flatness  and  the  reso* 
nance  ;  the  liquid  gravitating  to  the  posterior  part  of  the  chest,  the  lung 
descends  in  front  and  furnishes  resonance  for  a  greater  or  less  distance  below 
the  point  which  was  coincident  with  the  level  of  the  liquid  while  the  patient 
was  sitting.  This  latter  test  of  the  presence  of  liquid  is  not  available  in  all 
cases.  If  the  pleural  surfaces  above  the  level  of  the  liquid  be  united  by  old 
adhesions  or  agglutinated  by  fibrin,  the  liquid  and  lung  will  maintain  the 
same  relation  in  different  positions  of  the  body.  The  failure  of  this  test, 
therefore,  is  not  proof  against  the  presence  of  liquid.  The  test,  however,  is 
available  in  a  large  majority  of  cases.  The  resonance  over  the  lung  above 
the  level  of  the  liquid,  if  the  latter  rise  to  a  third,  a  half,  or  perhaps  two- 
thirds  the  height  of  the  chest,  is  increased,  and  acquires  in  part  a  tympanitic 
quality,  constituting  vesiculo-tympanitic  resonance.  That  this  vesiculo-tym- 
panitic  resonance  may  be  due  to  emphysema  of  the  upper  lobe  of  the  lung  I 
have  had  an  opportunity  of  demonstrating.  A  hospital  case  presented  the 
signs  of  pleuritis  with  considerable  effusion,  the  vesiculo-tympanitic  resonance 
above  the  li(juid  being  marked.  The  patient  unexpectedly  and  suddenly  died, 
and  the  cause  of  death  was  found  to  be  a  large  thrombus  in  the  left  ventricle, 
the  cardiac  walls  having  undergone  fatty  degeneration.  The  lower  lobe  of 
the  lung  on  the  affected  side  was  condensed,  and  the  upper  lobe  was  consider- 
ably emphysematous. 

On  auscultation  the  respiratory  murmur  is  either  suppressed  or  is  feebly 
appreciable  below  the  level  of  the  liquid.  Above  the  liquid  it  is  usually 
weak  as  compared  with  the  murmur  on  the  opposite  side.  If  the  lung  be 
considerably  reduced  in  volume  by  the  amount  of  liquid,  the  respiratory 
sound  becomes  broncho-vesicular  and  the  vocal  resonance  is  increased.  If 
the  liquid  be  sufficient  to  compress  the  lung  into  a  solid  mass,  the  latter 
furnishes  the  bronchial  respiration.  The  bronchial  respiration  is  heard  over 
the  site  of  the  compressed  lung.  It  is  usually  limited  to  that  site,  but  in  a 
certain  proportion  of  cases  it  is  diffused  over  the  greater  part  or  the  whole  of 
the  affected  side.  The  normal  vocal  resonance,  as  a  rule,  is  either  suppressed 
or  diminished  over  that  portion  of  the  affected  side  which  corresponds  to  the 
space  occupied  by  the  liquid ;  but  if  the  accumulation  of  liquid  be  large, 
bronchophony  may  be  produced  either  over  the  compressed  lung  or  the  por- 
tion in  contact  with  the  liquid.  The  bronchophony  has  sometimes  a  tremu- 
lous or  bleating  character,  and  is  then  aegophony.  If  the  chest  be  filled 
with  licjuid,  bronchophony  is  sometimes  diffused  over  the  whole  of  the 
affected  side. 

Vocal  fremitus  is  either  arrested  or  diminished  by  effusion,  as  a  rule. 
From  this  fact  is  derived  valuable  evidence  of  the  presence  of  liquid  when 
the  effusion  is  in  the  right  pleural  cavity,  in  consequence  of  the  greater 
amount  of  fremitus  over  the  right  side  in  health.  If  the  question  be  as  to 
the  presence  of  liquid  in  the  right  pleural  cavity,  and  the  fremitus  be  greater 
on  the  left  than  on  the  right  side,  the  evidence  of  liquid  is  strong.   There  are 

^  Vide  PneumojuhdynamieB^  1878. 
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some  nure  exceptions  to  the  rule  that  the  vocal  resonance  and  fremitus  are 
either  diminished  or  suppressed  over  the  space  occupied  by  the  effusion.^ 

If  the  quantity  of  liquid  be  large  enough  to  distend  the  pleural  sac,  the 
intercostal  depressions  may  be  diminished  or  destroyed  at  the  inferior,  ante- 
rior, and  lateral  portions  of  the  chest.  This  constitutes  valuable  evidence  of 
the  presence  of  liquid. 

Other  and  marked  signs  of  effusion  are  present  if  the  quantity  of  liquid 
be  sufficient  to  dilate  the  chest.  This  occurs  exceptionally  in  acute  pleuritis. 
It  occurs  much  oftener  in  the  chronic  variety  of  the  disease,  and  the  signs 
referred  to  will  be  noticed  in  connection  with  the  diagnosis  of  the  latter. 

The  physical  signs  not  only  lead  to  a  positive  diagnosis  afler  the  first 
stage,  but  they  show  the  amount  of  liquid  in  the  pleural  sac — a  point  of 
importance  with  reference  to  treatment.  By  means  of  daily  explorations  the 
physician  b  able  to  ascertain  whether  the  effusion  be  increasing  or  diminish- 
ing, and  the  rate  of  either  the  increase  or  diminution.  The  information  thus 
obtained  is  highly  important  as  a  guide  in  the  employment  of  therapeutical 
measures.  This  information  cannot  be  obtained  from  the  symptoms.  The 
signs,  therefore,  are  essential  not  only  to  the  diagnosis,  but  to  a  proper  know- 
ledge of  the  progress  of  the  disease. 

After  absorption,  to  a  greater  or  less  extent,  of  the  liquid,  the  pleural  sur- 
faces coming  into  contact  over  a  larger  area,  and  roughened  by  fibrin  which 
has  now  become  dense  and  closely  adherent,  a  friction  murmur  is  frequently 
produced.  This  is  sometimes  so  loud  as  to  be  heard  by  the  patient.  It  may 
continue  into  convalescence,  ceasing  when  the  pleural  surfaces  have  become 
united  by  means  of  newly-formed  tissue.  A  friction  murmur,  however,  by 
no  means  occurs  invariably,  even  at  this  stage  of  the  disease. 

The  occasional  occurrence  of  a  pleural,  cardiac  friction  sound  in  cases  of 
pleuritis  affecting  the  left  side  is  to  be  borne  in  mind.  The  movements  of 
the  heart  sometimes  occasion  a  rubbing  of  pleural  surfaces  sufficiently  to 
cause  a  sound  which,  having  the  cardiac  rhythm  and  being  heard  when 
breathing  is  suspended,  may  seem  to  denote  pericarditis.  The  sound  is  lim- 
ited to  the  left  border  of  the  heart,  and  pericardial  effusion  is  of  course 
wanting.  Pericarditis,  when  this  sign  is  present,  it  must  be  confessed,  is 
Dot  at  once  easily  excluded.  An  error  of  diagnosis  in  this  regard  is  more 
likely  to  occur  from  the  fact  that  this  disease  is  not  a  very  infrequent 
complication  of  pleuritis. 

Prognosis. — The  prognosis  in  cases  of  acute  primary  or  idiopathic  sim- 
ple pleuritis  is  always  favorable,  provided  the  disease  be  uncomplicated  and 
the  constitution  of  the  patient  be  not  enfeebled.  Without  any  therapeutical 
interference  it  would  very  rarely  prove  fatal.  I  have  collected  several  cases 
in  which  the  disease  passed  through  its  course  favorably  without  any  treat- 
ment. It  may  possibly  prove  fatal  in  consequence  of  a  large  amount  of  effu- 
sioD  occurring  very  rapidly,  death  taking  place  by  apnoea,  produced,  probably, 
by  congestion  of  the  lung  on  the  unaffected  side  (collateral  fluxion),  in  addi- 
tion to  the  loss  of  function  of  the  lung  on  the  affected  side  from  compression 
bj  the  liquid.  I  have  known  an  instance  in  which  the  death  of  a  hospital 
patient  suddenly  and  unexpectedly  seemed  fairly  attributable  to  the  fact  that 
the  pleural  sac  was  greatly  distended  with  rapidly-effused  liquid.  Developed 
as  a  sequel  to  other  diseases,  or  in  the  course  of  a  grave  affection,  or  in  persons 
with  broken  constitutions,  it  may  destroy  life  by  asthenia.  Acute  pericarditis 
is  lometimes  developed  simultaneously  with,  or  during  the  progress  of,  pleu- 

'  Vide  article  bv  the  author,  entitled  "  Large  Pleuritic  Effusion  in  the  Right  Side, 
without  XoUble  fHminution  of  Vocal  Resonance  and  Fremitus,"  Am.  Joum.  of  Med, 
,  April,  1882. 
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ritis,  and  these  associated  diseases  are  liable  to  prove  fatal.  Their  occasional 
coincidence  is  to  be  borne  in  inind,  or  the  pericarditis  in  this  connection,  if 
not  carefully  sought  for,  will  be  likely  to  be  overlooked.  As  already  stated, 
the  development  of  pneumonitis  consecutive  to  pleuritis  is  not  to  be  expected, 
nor  is  there  much  danger  that  an  acute  simple  pleuritis,  after  its  development, 
will  eventuate  in  suppuration,  constituting  the  variety  of  the  disease  called 
empyema.  In  short,  the  intrinsic  tendency  of  the  disease  is  to  recovery,  a 
fatal  tennination  being  due  very  rarely  to  the  disease  per  »c,  but  to  affections 
with  which  it  may  be  associated. 


CHAPTER    II. 

ACUTE  PLEURITIS   (Continued). 

Treatinent  of  Acute  Pleuritis— Measures  indicated  in  the  First  Stage — General  Consider- 
ations relating  to  Bloodletting  in  Acute  Inflammations — The  Use  of  Opium  in  Acute 
Pleuritis  and  other  Acute  Inflammations— Measures  indicated  in  the  Second  and  Third 
Stages  of  Acute  Pleuritis. 

THE  objects  of  treatment  in  acute  pleuritis  differ  in  its  different  stagtes, 
and  the  latter  therefore  claim,  severally,  distinct  consideration  with  refers 
ence  to  therapeutic  indications.  The  objects  in  the  first  stage  are  to  arrest, 
if  possible,  the  progress  of  the  disease,  to  diminish  its  intensity,  if  it  be  not 
arrested,  to  limit  the  amount  of  morbid  products,  and  to  relieve  suffering ;  in 
other  words,  the  treatment  relates  to  the  employment  of  abortive,  curativCi 
and  palliative  measures.  The  indications  in  the  first  stage  of  this  disease  are 
essentially  the  same  as  in  the  early  period  of  most  acute  inflammations.  The 
general  principles  which  should  govern  the  treatment  in  this  stage,  therefore, 
will  be  here  considered,  and  simply  referred  to  hereafler  in  connection  with 
other  diseases  to  which  they  are  measurably  applicable. 

Owing  to  its  brief  duration,  patients  are  frequently  not  seen  until  the  first 
stage  has  passed.  Can  the  disease  be  arrested  at  this  stage  if  the  opportunity 
offer  and  a  positive  diagnosis  be  made  ?  Admitting  that  physicians  formeriy 
did  sometimes  succeed,  as  they  believed,  in  cutting  short  the  disease,  it  must 
be  said  in  answer  to  this  question  that  there  are  no  known  abortive  metos 
which  can  be  relied  upon.  Bloodletting  and  other  so-called  antiphlogistie 
measures  formerly  employed  for  this  object  have  certainly  not  been  snceesik 
ful  in  a  sufficient  number  of  cases  to  warrant  their  employment  to  an  extent 
which  will  render  them  likely  to  do  harm  if  they  be  not  successful.  Assum- 
ing that  the  disease  goes  on  to  the  second  stage,  the  question  then  is,  What 
curative  and  palliative  measures  are  to  be  employed  ?  This  question  leads 
at  once  to  the  consideration  of  bloodletting. 

A  great  change  has  taken  place  with  respect  to  bloodletting  in  the  treat- 
ment  of  acute  inflammations.  This  measure  was  formerly  thought  to  be 
highly  important,  and  was  rarely  omitted.  It  is  now  considered  by  many  aa 
seldom,  if  ever,  called  for.  The  infrequent  use  of  the  lancet  now,  contrasted 
with  its  frequent  use  forty  years  ago,  constitutes  one  of  the  most  striking  of 
the  changes  in  the  practice  of  medicine  which  have  occurred  during  tUa 
period.  It  can  hardly  be  doubted  that  this  measure  was  formerly  adopted 
too  indiscriminately,  and  often  employed  too  largely ;  but  the  natural  tend- 
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ency  being  to  pass  from  one  extreme  to  another,  the  utility  of  bloodletting 
in  certain  cases  at  the  present  time  is  perhaps  not  sufficiently  appreciated. 

Experience  and  pathological  reasoning  combine  to  show  that  bloodletting 
rarely  has  a  direct  controlling  effect  upon  an  inflammatory  disease.  It  may 
exert  a  powerful  immediate  effect  as  a  palliative  measure,  but  whatever  cura- 
tive power  it  may  possess  is  exerted  indirectly.  Its  therapeutic  action  in 
general  consists  in  lessening  the  frequency  and  force  of  the  heart's  action, 
and  diminbbing  arterial  tension  and  the  intensity  uf  pyrexia.  In  the  early 
period  of  an  acute  inflammation  accompanied  by  notable  pyrexia  and  arterial 
tension  the  abstraction  of  blood  affords  relief,  and  may  contribute  to  a  favor- 
able progress  of  the  disease.  It  should  enter  into  the  treatment  of  a  certain 
proportion  of  cases,  provided  other  and  more  conservative  means  for  the  same 
ends  were  not  available. 

The  evils  of  bloodletting  arise  from  its  spoliative  effect  upon  the  blood.  It 
diminishes  the  red  globules,  and  these,  during  the  progress  of  an  acute  dis- 
ease, are  not  readily  reproduced.  It  induces  thus  the  ansemic  condition,  and 
in  this  way  impairs  the  vital  powers.  It  will  be  likely  to  do  harm,  therefore, 
whenever  it  is  important  to  economize  the  powers  of  life,  and  it  may  contrib- 
ute to  a  fatal  result  in  diseases  or  cases  of  disease  which  involve  danger  of 
death  by  asthenia. 

The  useful  effects  of  bloodletting  may  frequently,  if  not  generally,  be 
obtained  by  other  means  which  require  less  circumspection  in  their  employ- 
ment, because  if  injudiciously  resorted  to  they  are  in  a  less  degree  hurtful. 
The  mass  of  blood  may  be  temporarily  lessened  by  saline  purgatives  and  dia- 
phoretic remedies,  conjoined  with  a  restricted  ingestion  of  food  and  liquids. 
Depletion  is  obtained  in  this  way  without  impoverishment  of  the  blood.  The 
frequency  and  force  of  the  heart's  action  may  be  affected  by  nauseant  seda- 
tives, such  as  tartar  emetic,  ipecacuanha,  etc.,  and  by  direct  sedatives — 
namely,  digitalis,  aconite,  and  the  veratrum  viride.  By  antipyretic  remedies 
and  measures  for  the  abstraction  of  heat  the  pyrexia  may  be  lessened  without 
the  expenditure  of  blood,  and  thus  the  evils  of  bloodletting  be  avoided.  The 
advantage  of  bloodletting  consists  mainly  in  the  promptness  of  its  operation. 
Several  hours  are  required  to  secure  results  from  the  means  employed  in 
lieu  of  bloodletting,  whereas  the  effects  of  the  latter  are  produced  in  a  few 
moments. 

In  accordance  with  these  views,  bloodletting  is  never  indicated  by  the  fact 
simply  that  acute  inflammation  exists ;  it  is  a  measure  directed  not  to  the 
diseue />^  s'^,  but  to  circumstances  associated  with  the  disease.  The  state 
of  the  circulation  and  other  circumstances  furnish  the  indications  for  the 
employment  of  this  measure.  It  may  be  admissible  if,  with  the  development 
of  inflammation,  there  exist  notable  pyrexia,  the  patient  being  robust  and  in 
good  health  when  attacked,  and  the  disease  not  involving  danger  of  death  by 
asthenia.  The  measure  is  admissible,  under  the  conditions  just  stated,  when- 
ever the  promptness  with  which  its  effects  are  obtained  renders  it  desirable  to 
adopt  it  in  preference  to  other  measures  producing  the  same  effects  with  more 
or  less  delay.  Per  contra^  bloodletting  is  not  admissible  when  the  develop- 
ment of  inflammation  is  not  accompanied  by  notable  pyrexia,  when  the  patient 
was  not  in  good  health  when  attacked,  when  the  constitution  is  feeble,  and 
when  the  disease  involves  danger  of  death  by  asthenia.  These  rules  of  prac- 
tice, while  they  accord  to  bloodletting  therapeutic  value,  undoubtedly  restrict 
its  use  within  narrow  limits. 

Applying  these  rules  to  the  disease  under  consideration,  a  patient  in  the  first 
stage  of  acute  pleuritis,  robust,  suffering  from  severe  pain  and  dyspnoea,  with 
high  fever,  the  pulse  moderately  accelerated  and  not  weak,  will  derive  imme- 
diate relief  from  the  abstraction  of  from  ten  to  sixteen  ounces  of  blood.    The 
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loss  of  this  quantity  of  blood  under  such  circumstances  in  a  disease  like  this, 
which  does  not  tend  to  destroy  life  by  asthenia,  will  give  rise  to  no  evil  results, 
but  will  be  likely  to  affect  favorably  the  progress  of  the  disease.  On  the 
other  hand,  a  patient  feeble  or  anaemic,  with  a  pulse  more  or  less  frequent, 
but  denoting  diminished  power  of  the  heart's  action,  should  not  be  bled,  not- 
withstanding the  local  symptoms  would  undoubtedly  be  thereby  relieved.  By 
impairing  the  vital  powers  the  loss  of  blood  will  do  harm,  and  is  not  admis* 
siblc  under  these  circumstances  merely  as  a  palliative  remedy.  And  in  the 
first  case,  if  the  local  symptoms  do  not  urgently  call  for  immediate  relief, 
other  measures  may  bo  substituted  for  the  bloodletting.  It  may  be  added 
that,  aside  from  the  immediate  relief  afforded  in  acute  pleuritis  by  bloodlet- 
ting, it  has  been  theoretically  considered  as  preventing,  in  a  measure,  fibrinous 
exudation  by  lessening  arterial  tension. 

Before  leaving  the  consideration  of  bloodletting  several  incidental  points 
may  be  briefly  noticed. 

This  measure  is  perhaps  more  applicable  to  the  treatment  of  inflammation 
affecting  the  pulmonary  organs  than  to  the  treatment  of  other  inflammatory 
affections,  in  consequence  of  the  relations  of  the  former  to  the  circulation. 
The  free  passage  of  the  blood  through  the  pulmonary  circuit  seems  to  be 
promoted,  and  the  functional  labor  which  the  lungs  have  to  perform  is  dimin- 
ished by  the  abstraction  of  blood.  At  all  events,  relief  of  the  pain  and  dysp- 
noea attendant  on  the  early  stage  of  acute  inflammation  of  any  of  the  pul- 
monary structures  is  more  quickly  and  effectually  procured  by  bloodletting 
than  by  other  measures.  Were  it  not  for  its  ulterior  effects,  it  would  be 
invaluable  as  a  palliative  measure  in  pleuritis  and  other  inflammatory  affec- 
tions within  the  chest. 

In  another  mode  the  abstraction  of  blood  may  sometimes  be  peculiarly  use- 
ful in  affections  of  the  lungs  involving  considerable  or  great  obstruction  to 
the  passage  of  blood  through  the  pulmonary  circuit.  This  obstruction  occa- 
sions an  accumulation  of  blood  within  the  cavities  of  the  right  side  of  the 
heart ;  hence  there  is  congestion  of  the  systemic  veins,  giving  rise,  if  sufficient 
in  degree,  to  lividity  or  cyanosis.  The  accumulation  of  blood  in  the  cavities 
of  the  right  side  of  the  heart  under  these  circumstances  weakens  the  force 
with  which  the  ventricle  and  auricle  contract,  and  paralysis  of  this  portion 
of  the  heart  from  over-distension  may  follow.  The  formation  of  a  heart-clot 
may  be  a  consequence  of  this  accumulation.  In  certain  cases  bloodletting 
may  be  advisable  with  a  view  to  diminish  the  accumulation  of  blood  in  the 
cavities  of  the  right  side  of  the  heart ;  but  it  is  to  be  employed  for  that  end 
only  when  the  contraindications  which  have  been  mentioned  are  not  present. 

After  bloodletting,  the  pulse  sometimes  appears  to  indicate  increased  power 
of  the  heart's  action.  The  artery  seems  to  strike  against  the  finger  with 
more  force  than  before  the  abstraction  of  blood.  Formerly,  practitioners 
were  misled  by  this  effect  upon  the  pulse,  and  bloodletting  was  employed  u 
a  means  of  increasing  the  power  of  the  heart's  action.  The  sensation  which 
the  finger  receives  in  these  cases  is  delusive,  and  is  caused  by  the  quickness 
of  the  movements  of  the  artery.  This  has  been  shown  by  the  sphymognph 
to  depend  on  the  diminished  tension  of  the  arteries  following  the  abstraction 
of  blood.  It  is  to  be  borne  in  mind,  in  estimating  the  power  of  the  hearths 
action  by  the  sensible  characters  of  the  pulse,  that  the  sense  of  resistance 
which  is  felt  and  the  amount  of  pressure  required  to  compress  the  artery  are 
the  evidences  of  strength. 

To  a  certain  extent  the  advantages  of  bloodletting,  inclusive  of  the  prompt- 
ness of  its  operation,  may  be  obtained  by  arresting  temporarily  or  retarding 
the  circulation  in  a  part  more  or  less  remote  from  the  seat  of  the  inflamma- 
tion.    A  ligature  applied  to  one  or  more  of  the  extremities  will  effect  this 
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object ;  so  also  will  the  removal  of  atmospheric  pressure  over  a  considerable 
space.  There  is  reason  to  think  that  these  measures  as  substitutes  for  blood- 
letting  have  not  been  sufficiently  considered.  It  is  probably  owing  to  their 
effect  in  withdrawing  temporarily  a  certain  quantity  of  blood  from  the  circu- 
latioo  that  dry  cups  and  various  so-called  revulsive  applications  to  the  surface 
of  the  body  are  of  utility  in  the  first  stage  of  acute  inflammation.  A  con-w 
siderable  number  of  dry  cups  applied  to  the  chest  constitute  an  efficient  sub- 
stitute for  bloodletting,  often  affording  promptly  notable  relief  of  pain  and 
djspnoea. 

The  evils  of  indiscriminate  and  excessive  bloodletting  are  manifested  by  a 
larger  rate  of  mortality  in  those  diseases  which  tend  to  destroy  life  by  asthe- 
nia, and  it  can  hardly  be  doubted  that  the  death-rate  has  been  diminished  by 
a  much  more  sparing  use  of  the  lancet  within  late  years.  But  the  results  of 
injudicious  bloodletting  are  manifested  in  cases  which  end  in  recovery  as  well 
as  in  those  which  end  fatally.  These  results  consist  in  protracted  convales- 
eeoce  and  subsequent  feebleness.  The  cases  of  different  inflammations  treated 
fonnerly  by  bloodletting,  together  with  other  measures  entering  into  the 
so-called  antiphlogistic  method,  and  the  cases  now  treated  otherwise,  present 
a  striking  contrast  as  regards  the  condition  of  patients  during  convalescence 
and  after  recovery. 

The  opinion  held  by  some  that  diseases  have  undergone  a  notable  change 
within  the  memory  of  those  now  living  has  been  already  referred  to.*  They 
who  hold  this  opinion  suppose  that  bloodletting  and  other  antiphlogistic  meas- 
ures are  less  appropriate  now  than  formerly,  in  consequence  of  such  a  change. 
With  a  professional  experience  of  over  fifty  years,  I  do  not  hesitate  to  express 
a  conviction  that  acute  inflammations  at  the  present  day  are  essentially  the 
•ame  as  they  were  as  far  back  as  the  time  just  named,  and  that  antiphlogistic 
measures  were  neither  more  nor  less  appropriate  then  than  now. 

Id  addition  to  general  bloodletting  or  the  employment  of  venesection,  much 
importance  was  formerly  attached  to  the  abstraction  of  blood  by  cups  or 
leeches  applied  in  the  neighborhood  of  the  inflamed  part.  Local  bloodletting 
in  some  cases  is  more  convenient  than  venesection ;  but,  so  far  as  the  abstrac- 
tioD  of  blood  is  concerned,  it  is  difficult  to  conceive  that  it  is  a  matter  of 
much  importance  from  what  part  of  the  body  or  vascular  system  it  is  taken. 
Whether  it  be  abstracted  by  means  of  cups,  leeches,  or  the  lancet,  the  benefit 
or  injury  will  depend  on  the  quantity  withdrawn  in  a  given  period.  What- 
ever advantage  may  accrue  from  the  removal  of  a  certain  amount  of  blood  by 
caps  or  leeches  over  the  extraction  of  the  same  amount  by  venesection  must 
be  derived  from  the  operation  of  the  former  as  a  revulsive  measure. 

With  these  remarks,  leaving  the  consideration  of  bloodletting,  and  reverting 
to  tbe  question  concerning  the  curative  and  palliative  measures  to  be  employed 
ID  tbe  first  stage  of  acute  pleuritis,  we  are  led  to  the  consideration  of  opium. 
Aod  with  respect  to  this  remedy  certain  considerations  may  here  be  presented 
vbich  will  apply  to  the  treatment  of  other  inflammations. 

A  great  change  has  taken  place  with  respect  to  the  use  of  opium  in  acute 
iaflammations.  It  was  formerly  used  with  much  reserve,  under  the  appre- 
hension that,  acting  as  a  stimulant,  its  influence  upon  the  local  disease  must 
be  unfavorable.  It  was  regarded  as  antagonistic  to  the  antiphlogistic  plan 
of  treatment.  Clinical  experience  and  sounder  pathological  views,  however, 
have  led  to  the  knowledge  of  its  great  value  in  the  treatment  of  inflammatory 
affections  wherever  situated.  It  is  valuable,  not  alone  as  a  palliative  but  as 
a  curative  remedy.  Its  palliative  efficacy  is  of  course  intelligible,  and  we  can 
also  to  some  extent  understand  its  curative  influence.  By  relieving  pain  it 
lies  the  determination  of  blood  to  the  inflamed  part ;  for  pain  is  alone 

^  Vide  p.  110. 
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niifFi/'icrit  to  orTanion  an  iricr(:a<*od  afflux  of  blood  to  a  part.  This  fact  is 
illimrniff;'!  hy  riiiici  of  rK.>iir:i]<:i:t  aff«:ctin;;  a  superficial  nerve.  Neuralgia  of 
till-  HUfiniorbital  ri(;rve.  for  cxaiiijile,  occa.sions  a  determination  of  blood  to  the 
c'lnjiirif'tiva,  ho  that  thin  nu;mhranc'  appears  to  be  inflamed,  and  the  congestion 
dixiipIM-iiri  a.-^  noon  aH  the  pain  is  relieved  b}'  a  full  opiate.  Opium  exerts  also 
fi  (•iirati\(!  iiiflu(;nrf;  by  preventing  or  diminishing  the  constitutional  disturb- 
iirii'p  which  iiifhininiations  arr  a))t  to  occasion  ;  it  places  the  system  in  a  con- 
(lit ion  lo  trilr.niti!  brtter  the  loral  afi'eetion.  The  severity  of  an  infiammatoiy 
disi'iiHf  (ii-)ii'ri«lH  niiich  on  tlu;  amount  of  constitutional  disturbance  which 
ii  oiM-asioMM ;  and  with  resjiect  to  tlie  latter  different  cases  differ  widely, 
iiliiioii^rii  in  (Mich  tlic  <h>;<re<;  and  extent  of  the  local  affection  be  the  same. 
liii'n  irt  often  dcstroytMl,  not  in  consccjuence  of  the  injury  done  to  the  inflamed 
pit  It.  Init  hiM'ait.xn  \\w.  vital  powers  are  inadequate  to  bear  the  continuance  of 
tlic  disriisi*.  Tlh'sc  (MMiMiderations  afford  some  insight  into  the  utility  of 
opium,  oHpccially  when  ]>atients  arc  able  to  take  this  remedy  without  incon- 
vtMiiciiee.  there  being,  as  is  well  known,  a  great  difference  among  different 
persiins  in  this  re^rard.  The  evidonec  of  the  curative  value  of  opium,  of 
eourse,  is  derived  from  experienee,  and  there  is  ample  ground  for  the  belief 
t)i:it  l)y  its  jiidieious  use  in  aeute  inflammations  not  only  is  their  course 
divested  nt*  niiieli  oj*  tlie  sutfering  which  would  otherwise  beexperienccd.bat 
their  intensity  is  lessened,  and  the  dangi^r  of  death  diminished  in  those 
inllani mat  ions  whieh  tend  to  destroy  life  by  asthenia.  The  immediat42  effect 
of  this  remedy  U  nt^en  very  strikingly  manifest  in  improvement  as  regards 
the  h>e;»l  and  general  symptoms. 

fonsideiing.  now.  the  use  of  opium  in  the  first  stage  of  acute  pleuritis 
after  the  ab>traetion  of  blovul.  if  tliis  bo  doomed  advisable,  or  after  a  saline 
purgative,  if  this  bo  employed  in  lieu  of  bloodletting,  it  will  generally  be 
judieiiMis  to  ]>resonbo  opium.*  in  .^omo  fonu.  in  doses  sufficient  to  relieve 
pain  and  place  the  system  fairly  under  an  amHlyno  influence.  If  the  pain  be 
Noxoro  and  the  oi>n>titntional  disturbanoo  oonsidoniblo.  the  use  of  opium  need 
ni»t  Iv  dolaNod  tor  the  operation  of  a  purg;itivo.  but  may  be  at  once  entered 
up»Mi.  'V\\\^  is  perhaps  the  nii^t  jndioiiMis  oonrso  in  the  m.ijority  of  cases,  a 
pureatixo  King  di  t\  rred  until  a  distinot  anodyno  impression  has  been  pro- 
diind  and  maintained  tor  s.^nio  hour>  by  o]^inm.  iVnjoineil  with  the  use 
of  opi;;m.  >oda:i\o  renuslies.  addressed  t*^  the  oinmlatii'ii.  may  ho  employed. 
TliO'-e  N>.,.uld  no:  be  p;i>lu  il  to  the  i  \tont  of  pr-»duo:ng  diM^nler.  If,  for 
t\,inip'.<\  :artar  tnirtio  Iv  f.:vrr..  i:  sh.v^ild  umT  \»c  o,^rrit-d  btyind  the  point  of 
>'i-.;.V.i  ii;i;;xoa.  aiid  I  lie  xir-.trvmi  viriiii,  it'  civon.  shoiili  oc^^sion  no  appre- 
ri;:ioT:.^n  .f  iho  frtj-.uiu^y  o:  the  bean's  action. 
■.w  ill  nr.!ii.  ari   .^i>.iros?<si.  n;-!  to  the  disease 
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counterbalance  any  effect  by  way  of  revulsion.  They  add  an  inflammation  of 
the  skin  to  the  existing  inflammation  of  the  pleura.  A  sinapism,  turpentine 
stupes,  or  fomentations  to  the  chest  will  secure  all  the  benefit  of  vesication 
without  the  annoyance  and  other  evils  of  the  latter.  Moreover,  a  blister  is 
an  obstacle  in  the  way  of  those  examinations  of  the  chest  which  are  of  import- 
ance as  affording  the  only  reliable  information  respecting  the  progress  of  the 
dii^ease.  The  employment  of  cold  in  the  form  of  the  bath,  the  wet  sheet,  or 
sponging  the  body,  and  other  antipyretic  measures,  are  rarely  called  for  in 
this  disease,  inasmuch  as  a  high  temperature  (hyperpyrexia)  is  of  excep- 
tional occurrence.  These  measures,  however,  are  indicated  if  the  body-heat 
rise  to  KM*'  or  105^,  as  occurs  in  the  so-called  plisuritis  acutissima. 

The  application  of  cold  to  the  affected  side  by  means  of  the  ice-bladder  or 
by  napkins  dipped  in  ice-water  and  renewed  every  five  minutes  is  a  safe  and 
efficient  measure  for  the  relief  of  pain.  Theoretically,  the  application  of  cold 
for  a  local  effect  may  be  considered  to  be  useful  by  causing  contraction  of  the 
vessels  and  thereby  lessening  inflammatory  exudation. 

Preventing  the  respiratory  movements  of  the  chest  on  the  affected  side,  by 
means  of  long  strips  of  adhesive  plaster  encircling  this  side  and  extending 
partially  over  the  side  not  affected,  affords  notable  relief  of  the  lancinating 
pain  felt  in  the  acts  of  inspiration. 

In  the  second  stage,  so  long  as  the  quantity  of  effusion  is  small  and  a 
further  accumulation  may  be  expected  to  take  place,  the  indications  belong- 
ing to  the  first  stage  may  continue.  If  the  pain  be  still  acute  and  the  fever 
have  not  abated,  measures  to  relieve  the  former  and  lessen  the  latter  are 
indicated.  Bloodletting  is  rarely  called  for,  but  depletion  by  purgatives 
may  be  useful,  not  only  by  lessening  fever,  but  by  restraining  the  amount 
of  effusion.  Diaphoretic  remedies  are  useful  by  contributing  to  the  two 
ends  just  stated.  Opium  is  indicated  in  proportion  to  the  pain  and  constitu- 
tional disturbance,  and  sedative  remedies  addressed  to  the  circulation  may  be 
employed. 

These  measures  cease  to  be  appropriate  when  considerable  effusion  of  liquid 
has  taken  place,  when  pain  is  no  longer  a  prominent  symptom,  and  when  the 
pyrexia  has  either  ceased  or  become  much  diminished.  The  object  of  treat- 
ment now  is  to  promote  absorption  of  the  effused  liquid.  The  means  which 
may  be  employed  for  this  object  are  hydragogue  purgatives,  diuretics,  blisters, 
and  the  use  of  certain  remedies  which  have  been  supposed  to  act  directly  as 
sorbefacients. 

Hydragogue  purgatives  act  most  promptly  and  efficiently.  The  more  active 
bydragogues,  which  are  drastic  in  their  operation,  should  be  given  circum- 
spectly, and  generally  need  not  be  employed.  Reference  is  had  to  such  rem- 
edies as  elaterium  and  gamboge.  The  saline  purgatives,  such  as  the  bitartrate 
of  potassa,  either  alone  or  in  combination  with  jalap  (pulvis  purgans),  the 
citrate  or  the  sulphate  of  magnesia,  are  to  be  preferred  as  sufficiently  effec- 
tive and  less  severe.  These  will  sometimes  effect. a  rapid  decrease  of  the 
liquid. 

Diuretics  are  sometimes  equally  but  less  rapidly  effective.  They  effect  the 
object  with  less  perturbation  and  are  less  debilitating.  The  union  of  two  or 
more  diuretic  remedies  is  more  likely  to  prove  effective  than  a  single  remedy 
of  this  class.  Half  an  ounce  of  the  infusion  of  digitalis,  freshly  made,  given 
three  or  four  times  daily,  and  either  the  bitartrate  or  the  acetate  of  potassa 
given  in  addition,  form  a  combination  which  is  often  efficient. 

Restriction  in  the  amount  of  fluids  ingested  is  an  important  point  with 
reference  to  absorption.  The  elimination  of  water  by  the  bowels  or  kidneys 
is  of  little  avail  if  the  patient  be  allowed  to  take  as  much  into  the  system 
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sufficient  to  occasion  an  increased  afflux  of  blood  to  a  part.  This  fact  is 
illustrated  by  cases  of  neuralgia  affecting  a  superficial  nerve.  Neuralgia  of 
the  supraorbital  nerve,  for  example,  occasions  a  determination  of  blood  to  the 
conjunctiva,  so  that  this  membrane  appears  to  be  inflamed,  and  the  congestion 
disappears  as  soon  as  the  pain  is  relieved  by  a  full  opiate.  Opium  exerts  also 
a  curative  influence  by  preventing  or  diminishing  the  constitutional  disturb- 
ance which  inflammations  are  apt  to  occasion  ;  it  places  the  system  in  a  con- 
dition to  tolerate  better  the  local  affection.  The  severity  of  an  inflammatory 
disease  depends  much  on  the  amount  of  constitutional  disturbance  which 
it  occasions ;  and  with  respect  to  the  latter  different  cases  differ  widely, 
although  in  each  the  degree  and  extent  of  the  local  affection  be  the  same. 
Life  is  often  destroyed,  not  in  consequence  of  the  injury  done  to  the  inflamed 
part,  but  because  the  vital  powers  are  inadequate  to  bear  the  continuance  of 
the  disease.  These  considerations  afford  some  insight  into  the  utility  of 
opium,  especially  when  patients  are  able  to  take  this  remedy  without  incon- 
venience, there  being,  as  is  well  known,  a  great  difference  among  different 
persons  in  this  regard.  The  evidence  of  the  curative  value  of  opium,  of 
course,  is  derived  from  experience,  and  there  is  ample  ground  for  the  belief 
that  by  its  judicious  use  in  acute  inflammations  not  only  is  their  course 
divested  of  much  of  the  suffering  which  would  otherwise  be  experienced,  but 
their  intensity  is  lessened,  and  the  danger  of  death  diminished  in  those 
inflammations  which  tend  to  destroy  life  by  asthenia.  The  immediate  effect 
of  this  remedy  is  often  very  strikingly  manifest  in  improvement  as  regards 
the  local  and  general  symptoms. 

Considering,  now,  the  use  of  opium  in  the  first  stage  of  acute  pleuritis 
after  the  abstraction  of  blood,  if  this  be  deemed  advisable,  or  after  a  saline 
purgative,  if  this  be  employed  in  lieu  of  bloodletting,  it  will  generally  be 
judicious  to  prescribe  opium,*  in  some  form,  in  doses  sufficient  to  relieve 
pain  and  place  the  system  fairly  under  an  anodyne  influence.  If  th^  pain  be 
severe  and  the  constitutional  disturbance  considerable,  the  use  of  opium  need 
not  be  delayed  for  the  operation  of  a  purgative,  but  may  be  at  once  entered 
upon.  This  is  perhaps  the  most  judicious  course  in  the  majority  of  cases,  a 
purgative  being  deferred  until  a  distinct  anodyne  impression  has  been  pro- 
duced and  maintained  for  some  hours  by  opium.  Conjoined  with  the  use 
of  opium,  sedative  remedies,  addressed  to  the  circulation,  may  be  employed. 
These  should  not  be  pushed  to  the  extent  of  producing  disorder.  If,  for 
example,  tartar  emetic  be  given,  it  should  not  be  carried  beyond  the  point  of 
slight  nausea,  and  the  veratrum  viride,  if  given,  should  occasion  no  appre- 
ciable effects  beyond  a  reduction  of  the  frccjuency  of  the  hearths  action. 
These  remedies,  it  is  to  be  borne  in  mind,  are  addressed,  not  to  the  disease 
j)er  «^,  but  to  the  symptomatic  phenomena  of  the  disease. 

Aconite  is  a  valuable  sedative  remedy  in  the  early  stage  of  this  as  of  other 
acute  inflammations.  The  most  effective  mode  of  administration  in  order  to 
secure  promptly  and  fully  its  remedial  effect  is  that  recommended  by  Rin- 
ger— namely,  half  a  drop  or  a  drop  of  the  tincture  to  be  given  every  ten 
minutes  or  (juarter  of  an  hour  for  two  hours,  and  afterward  the  dose  repeated 
hourly.  Smaller  doses  are  to  be  given  if  the  pulse  become  feeble  or  there  be 
much  prostration. 

A  summary  of  the  treatment  of  the  first  stage  of  acute  pleuritis,  then,  will 
embrace  bloodletting  in  some  cases,  the  use  of  opium  given  sufficiently  to 
relieve  pain  and  tranquillize  the  system,  a  saline  purgative,  and  remedies 
designed  to  act  as  sedatives  upon  the  circulation.  Blisters  should  not  be 
applied  in  this  stage.    They  occasion  general  disturbance  more  than  enough  to 

^  The  word  "  opium  "  is  here  used  as  a  general  term,  inclnding  the  alkaloids,  moi^ 
phia  and  codeia. 
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couDterbalance  any  effect  by  way  of  revulsion.  They  add  an  inflammation  of 
the  sluD  to  the  existing  inflammation  of  the  pleura.  A  sinapism,  turpentine 
Etupes,  or  fomentations  to  the  chest  will  secure  all  the  benefit  of  vesication 
without  the  annoyance  and  other  evils  of  the  latter.  Moreover,  a  blister  is 
in  uhstacle  in  the  way  of  those  examinations  of  the  chest  which  are  of  import- 
tore  as  affording  the  only  reliable  information  respecting  the  progress  of  the 
disease.  The  employment  of  cold  in  the  form  of  the  bath,  the  wet  sheet,  or 
spoDgiog  the  body,  and  other  antipyretic  measures,  are  rarely  called  for  in 
this  disease,  inasmuch  as  a  high  temperature  (hyperpyrexia)  is  of  excep- 
tional occurrence.  These  measures,  however,  are  indicated  if  the  body-heat 
rise  to  104**  or  105°,  as  occurs  in  the  so-called  pl'euritis  acutissima. 

The  application  of  cold  to  the  affected  side  by  means  of  the  ice-bladder  or 
by  napkins  dipped  in  ice-water  and  renewed  every  five  minutes  is  a  safe  and 
efficient  measure  for  the  relief  of  pain.  Theoretically,  the  application  of  cold 
for  a  local  effect  may  be  considered  to  be  useful  by  causing  contraction  of  the 
vesFels  and  thereby  lessening  inflammatory  exudation. 

Preventing  the  respiratory  movements  of  the  chest  on  the  affected  side,  by 
means  of  long  strips  of  adhesive  plaster  encircling  this  side  and  extending 
partially  over  the  side  not  affected,  affords  notable  relief  of  the  lancinating 
pain  felt  in  the  acts  of  inspiration. 

In  the  second  stage,  so  long  as  the  quantity  of  effusion  is  small  and  a 
further  accumulation  may  be  expected  to  take  place,  the  indications  belong- 
ing to  the  first  stage  may  continue.  If  the  pain  be  still  acute  and  the  fever 
have  not  abated,  measures  to  relieve  the  former  and  lessen  the  latter  are 
indicated.  Bloodletting  is  rarely  called  for,  but  depletion  by  purgatives 
may  be  useful,  not  only  by  lessening  fever,  but  by  restraining  the  amount 
of  effusion.  Diaphoretic  remedies  are  useful  by  contributing  to  the  two 
ends  just  stated.  Opium  is  indicated  in  proportion  to  the  pain  and  constitu- 
tional disturbance,  and  sedative  remedies  addressed  to  the  circulation  may  be 
employed. 

These  measures  cease  to  be  appropriate  when  considerable  effusion  of  liquid 
has  taken  place,  when  pain  is  no  longer  a  prominent  symptom,  and  when  the 
pyrexia  has  either  ceased  or  become  much  diminished.  The  object  of  treat- 
ment now  is  to  promote  absorption  of  the  effused  liquid.  The  means  which 
may  be  employed  for  this  object  are  hydragogue  purgatives,  diuretics,  blisters, 
and  the  use  of  certain  remedies  which  have  been  supposed  to  act  directly  as 
florbefacients. 

Hydragogue  purgatives  act  most  promptly  and  efficiently.  The  more  active 
hydngogues,  which  are  drastic  in  their  operation,  should  be  given  circum- 
spectly, and  generally  need  not  be  employed.  Reference  is  had  to  such  rem- 
edies as  elaterium  and  gamboge.  The  saline  purgatives,  such  as  the  bitartrate 
of  potassa,  either  alone  or  in  combination  with  jalap  (pulvis  purgans),  the 
dtrate  or  the  sulphate  of  magnesia,  are  to  be  preferred  as  sufficiently  effec- 
tire  and  less  severe.  These  will  sometimes  effect. a  rapid  decrease  of  the 
liquid. 

Dioretica  are  sometimes  equally  but  less  rapidly  effective.  They  effect  the 
object  with  less  perturbation  and  are  less  debilitating.  The  union  of  two  or 
more  diuretic  remedies  is  more  likely  to  prove  effective  than  a  single  remedy 
of  this  class.  Half  an  ounce  of  the  infusion  of  digitalis,  freshly  made,  given 
three  or  four  times  daily,  and  either  the  bitartrate  or  the  acetate  of  potassa 
given  in  addition,  form  a  combination  which  is  often  efficient. 

Restriction  in  the  amount  of  fluids  ingested  is  an  important  point  with 
reference  to  absorption.  The  elimination  of  water  by  the  bowels  or  kidneys 
is  of  little  avail  if  the  patient  be  allowed  to  take  as  much  into  the  system 
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as  is  eliminated.  The  quantity  should  be  as  small  as  is  compatible  with 
comfort. 

Blisters  in  this  stage  of  the  disease  doubtless  contribute  to  the  object  under 
consideration.  If  other  means  be  effective,  however,  they  may  be  dispensed 
with.  Their  interference  with  examinations  of  the  chest  is  a  matter  of  con- 
siderable consequence,  and  the  annoyance  which  they  frequently  occasion 
is  not  an  inconsiderable  objection.  If  employed,  small  blisters  successively 
applied  in  different  situations,  removed  as  soon  as  vesication  commences, 
the  vesicated  surfaces  being  allowed  te  dry  up  rapidly,  accomplish  all  the 
good  to  be  effected  in  this  way,  with  the  smallest  amount  of  inconvenience 
both  to  the  physician  and  patient. 

Remedies  which  have  been  supposed  to  act  as  sorbefacients  are  mercury 
and  iodine.  Mercury  I  have  long  ceased  to  employ  in  this  disease.  Of 
doubtful  efficacy,  the  annoyance  and  other  evils  incident  to  mercurialization 
render  it  objectionable.  The  efficacy  of  iodine  is  perhaps  equally  doubtful, 
but  it  is  not  open  to  similar  objections.  It  may  be  given  internally  or  applied 
externally  in  the  form  of  either  the  ointment  or  tincture. 

It  is  an  important  injunction  not  to  continue  perturbatory  measures  with 
a  view  to  promote  absorption  too  long  nor  teo  push  their  use  too  far.  The 
decrease  of  effusion  after  it  has  reached  a  certain  point  is  likely  to  go  on  slowly, 
for  reasons  already  stated.  Whenever  this  point  is  reached,  cathartics  and 
diuretics  should  be  discontinued  or  employed  with  great  moderation,  else  they 
will  be  likely  to  do  harm  rather  than  good,  by  weakening  the  patient ;  and 
if  at  any  time  these  measures  appear  te  impair  the  general  condition,  the  pro- 
priety of  continuing  them  is  doubtful.  A  leading  object  in  the  second  stajge 
of  the  disease  is  te  maintain  the  constitutional  strength.  For  this  object  the 
diet  should  be  nutritious;  tonic  remedies  are  useful,  and  a  little  wine  or  spirit 
may  be  allowed.  These  measures  should  constitute  the  treatment  after  those 
designed  to  promote  absorption  have  been  sufficiently  carried  out,  and  should 
take  the  place  of  the  latter  whenever  there  is  evidence  of  the  strength  giving 
way. 

It  is  very  rarely  the  case  that  this  disease  tends  to  a  fatal  ending  by 
asthenia.  Should  such  a  tendency  bo  manifested  by  the  symptoms — namely, 
frequency  and  feebleness  of  the  pulse,  muscular  prostration,  etc. — ^the  meas- 
ures which  constitute  the  supporting  treatment  are  of  course  indicated.  These 
measures,  which  form  the  most  important  part  of  the  treatment  of  the  diseases 
involving  danger  by  asthenia,  consist  of  alcoholics,  nutritious  alimentation, 
and  tonic  remedies.  They  will  be  noticed  more  fully  in  connection  with  dis- 
eases in  the  treatment  of  which  they  are  oftener  called  for.  (Vide  Treatment 
of  Pneumonitis,  Chapter  IV.) 

A  fatal  result  in  acute  plcuritis  may  be  due  to  rapid  and  excessive  effusion 
of  liquid,  as  already  stated.  If  the  liquid  accumulate  sufficiently  te  endanger 
life,  it  should  be  at  once  withdrawn  from  the  chest  by  aspiration.  This  meas- 
ure is  much  more  frequently  indicated  in  chronic  plcuritis,  and  will  be  consid- 
ered in  connection  with  the  latter  variety  of  the  disease. 

The  measures  which  have  reference  to  the  promotion  of  absorption  may 
continue  to  be  indicated  in  the  third  stage ;  that  is,  for  a  certain  period  dur- 
ing the  progress  of  absorption.  When  these  measures  have  been  carried  to  a 
sufficient  extent,  and  the  amount  of  liquid  is  considerably  reduced,  the  patient 
is  to  be  considered  as  convalescent.  During  convalescence  the  chief  object  is 
the  re-establishment  of  the  health  of  the  patient.  This  is  to  be  done  by  tonic 
remedies,  a  nutritious  diet,  and  other  hygienic  means.  Solid  food,  embracing 
a  fair  proportion  of  meat,  may  be  allowed  whenever  taken  with  relish  and 
digested.     Alimentation  is  important ;  and  if  the  appetite  be  small  and  the 
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digestion  weak,  remedies  to  improve  both  are  indicated.  No  apprehension 
Deed  be  felt  that  a  diet  as  nutritious  as  can  be  taken  without  inconvenience 
will  do  any  barm  ;  on  the  contrary,  the  more  nutritious  the  food  which  can 
be  taken  and  digested,  the  more  rapid  the  convalescence.  Wine,  spirit,  or 
b«r  in  small  quantities,  taken  with  meals,  will  expedite  recovery.  Going 
out  of  doors  and  gentle  exercise  are  to  be  encouraged.  The  patient  will  gain 
more  rapidly  as  regards  appetite,  digestion,  and  strength  if  not  confined  too 
long  within  doors,  and  with  proper  precautions  no  risk  of  harm  is  incurred. 
The  removal  of  the  liquid  which  remains,  the  absortion  of  fibrin,  and  the 
development  of  new  tissue  leading  to  adhesion  will  go  on  rapidly  in  propor- 
tion to  the  rapidity  with  which  improvement  in  the  general  condition  takes 
place. 

Id  the  foregoing  account  of  the  treatment  of  simple  acute  pleuritis  it  is 
assomed  that,  exclusive  of  a  small  number  of  cases  in  which  this  disease 
destroys  life  either  by  asthenia  or  apnoea,  its  course  is  toward  convalescence 
without  becoming  chronic.  This  is  the  rule,  to  which  there  are  exceptions. 
If  the  disease  become  chronic,  the  measures  of  treatment  indicated  are  those 
which  will  be  considered  in  connection  with  chronic  pleuritis. 

The  prevention  of  acute  pleuritis  hardly  claims  consideration.  The  abrupt 
and  rapid  development  of  the  disease  precludes  the  employment  of  prophy- 
lactic measures,  and  there  are  no  premonitions  which  warrant  our  anticipation 
of  its  occurrence. 

Marked  dulness  on  percussion  over  the  affected  side,  especially  at  the 
inferior  portion,  continues  for  some  time  after  the  effusion  has  disappeared, 
the  symptoms,  general  and  local,  denoting  recovery,  and  the  vesicular  murmur 
of  respiration  being  heard  over  the  whole  of  the  affected  side.  This  shows 
that  fibrin  remains  to  be  absorbed,  but  it  need  occasion  no  apprehensions. 
After  the  effusion  has  disappeared,  as  shown  by  vesicular  breathing  and  vocal 
resonance  extending  to  the  base  of  the  chest,  considerable  dulness  remains, 
and  generally  continues  for  several  weeks. 


CHAPTER    III. 
VARIETIES  OF  PLEURJTIS. 

Chnmk?  Pleuritis :  Anatomical  Characters ;  Clinical  History  ;  Pathological  Character ; 
Causation;  Prognosis;  Diagnosis;  Treatment;  Thoracentesis.— Empyema,  Pyothorax, 
or  Snppnrative  Pleuritis:  Diagnosis;  Prognosis;  Treatment.— Pleuritis  with  Pncumo- 
tborax,  Pneumo-hydrothorax,  Pneumo-pyothorax,  or  Pneumo-hsemothorax :  Anatom- 
i(sJ  Characters;  Clinical  History;  Causation;  Diagnosis;  Prognosis;  Treatment.— 
Pneumothorax. — Circumscribed  Pleuritis. — Hydrothorax. 

OF  the  varieties  of  pleuritis,  the  first  to  be  considered  is  the  simple  or  ordi- 
nary chronic  form  of  the  disease.  Other  varieties  are  suppurative  pleu- 
ritis or  empyema,  and  pleuritis  with  pneumothorax.  Circumscribed  pleuritis 
will  claim  some  consideration.  This  chapter  will  be  devoted  to  these  affec- 
tions^ including  a  brief  account  of  pneumothorax  without  pleuritis,  and  of 
bydrothormx. 
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Chronic  Pleiiritis. 

Anatomical  Cuaracters. — The  anatomical  characters  in  simple  chronic 
or  sero-iibrinous  pleuritis  are  essentially  the  same  as  in  the  acute  form.  The 
pleural  cavity  contains  serum  and  fibrin  in  variable  relative  proportions,  but 
as  a  rule  the  quantity  of  fibrin  is  less  and  the  accumulation  of  liquid  greater 
than  in  acute  pleuritis.  Effusion  frequently  takes  place  to  such  an  extent 
that  the  affected  side  is  more  or  less  dilated.  The  lung  is  then  compressed 
into  a  small  solid  mass,  usually  situated  at  the  upper  and  posterior  part;  the 
thoracic  walls  are  expanded  in  every  direction ;  the  intercostal  spaces  are 
pushed  out  to  a  level  with  the  ribs  or  even  beyond  this  level,  and  show  no 
deprcsssion  with  the  act  of  inspiration ;  the  diaphragm  may  be  depressed, 
pushing  downward  the  abdominal  organs  situated  in  proximity  to  it — namely, 
the  stomach,  spleen,  and  liver ;  the  lateral  pressure  may  be  sufficient  to  move 
the  heart  from  its  normal  situation,  and,  if  the  effusion  be  in  the  lefl  side,  the 
heart  may  be  carried  quite  into  the  space  belonging  to  the  right  side  of  the 
chest. 

The  dilatation  decreases  as  absorption  of  the  liquid  takes  place,  and  con- 
traction of  the  affected  side  succeeds.  The  latter  arises  from  the  fact  that 
compressed  lung  does  not  readily  resume  its  former  volume  when  the  pressure 
of  the  liquid  is  removed,  in  consequence  of  the  layers  of  fibrin  with  which  it 
is  more  or  less  invested,  and  sometimes  because  pleuritic  adhesions  have 
already  taken  place.  Other  things  being  equal,  the  extent  of  contraction  is 
in  proportion  to  the  amount  of  the  previous  dilatation  and  its  duration. 
Usually,  the  dimensions  of  the  affected  side  in  every  direction  are  lessened, 
the  shoulder  is  lowered,  and  lateral  spinal  curvature  is  likely  to  ensue.  In 
some  cases  in  which  the  lung  expands  to  a  certain  point  and  becomes  fixed 
by  permanent  adhesions  at  that  point,  the  removal  of  the  liquid  below  leads 
to  a  deep  depression ;  the  chest  presents  an  appearance  as  if  the  lower  ribs 
had  been  crushed  inward.  The  contraction  succeeding  a  large  effusion  is 
generally  permanent.  It  becomes  less  marked  after  several  months  or  years 
in  some  cases,  and  if  the  patient  be  young  it  may  in  the  progress  of  time 
nearly  disappear.  In  a  patient  who  had  chronic  pleuritis  with  very  large 
effusion  at  the  age  of  seventeen  years,  followed  by  great  contraction,  I  found, 
ten  years  afterward,  the  two  sides  presenting  only  a  slight  disparity.  The 
formation  of  new  connective  tissue  in  the  shape  of  fibrous  thickening  of  the 
pleural  membrane  and  of  bands  of  adhesion  between  the  pleural  surfaces  is 
more  extensive  after  chronic  pleuritis  than  after  the  acute  form. 

Clinical  History. — Chronic  pleuritis,  in  the  great  majority  of  cases,  is 
a  subacute  affection  from  the  first.  Occasionally  it  follows  the  acute  form  of 
the  disease.  The  chronic  is  a  more  frequent  affection  than  the  acuto — a  fact 
which  shows  that  the  latter  does  not  usually  precede  the  former,  as  has  been 
stated  by  some  authors.  Of  35  recorded  cases  which  I  analyzed  with  refer- 
ence to  this  point  many  years  ago,  the  inflammation  was  subacute  from  the 
first  in  29.  The  left  side  is  affected  oftener  than  the  right,  as  in  acute  pleu- 
ritis. Of  42  cases,  the  left  side  was  affected  in  23.  Of  78  cases  analysed 
by  Blakiston,  the  left  side  was  affected  in  58. 

This  variety  of  pleuritis  is  often  developed  imperceptibly,  and,  as  far  as  the 
symptoms  are  concerned,  it  may  be  one  of  the  most  insidious  and  latent  of 
diseases.  It  is  often  overlooked  by  those  who  do  not  employ  the  physical 
methods  of  examination.  Its  development  is  not,  as  in  the  vast  majority  of 
cases  of  acute  pleuritis,  characterized  by  pain.  Pain  is  often  either  wanting 
or  so  slight  as  scarcely  to  attract  attention.  In  some  cases,  however,  the  pain 
is  moderate  or  considerable,  but  falling  much  short  of  that  intensity  whioh 
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belongs  to  the  acute  affection.     Tenderness  over  the  chest  is  slight  or  mod- 
erate, and  may  be  wanting. 

Cough  and  expectoration  are  frequently  wanting,  and  are  rarely  prominent 
symptoms.  The  cough,  if  present,  is  dry,  short,  hacking,  and  the  matter  of 
expectoration  consists  of  mucus,  transparent  or  slightly  opaque.  If  there 
be  considerable  expectoration  and  the  matter  expectorated  be  muco-purulent, 
either  bronchitis  coexists  or  the  pleuritis  is  associated  with  phthisis. 

The  frequency  of  the  respirations  is  increased,  assuming  the  pleuritis  to  be 
accompanied  by  a  large  effusion  of  liquid.  The  increase,  however,  may  be 
moderate  while  the  patient  is  at  rest,  but  it  becomes  marked  on  exercise. 
Deficiency  of  breath  is  also  shown  by  inability  to  speak  with  a  sustained 
expiration,  the  speech  being  interrupted  at  short  intervals  for  a  fresh  inspi- 
ration. Dyspnoea  is  rarely  present  except  on  exercise.  Here,  as  in  acute 
pleuritis,  the  embarrassment  of  breathing  depends  much  on  the  rapidity  with 
which  the  effusion  takes  place.  The  suppression  of  the  respiratory  function 
of  an  entire  lung  in  this  affection,  if  it  be  slowly  induced,  does  not  usually 
occasion  lividity  of  the  face  or  prolabia. 

The  pulse  is  generally  more  or  less  accelerated,  ranging  from  80  to  120  per 
minute.  It  is  small  and  compressible.  There  is,  however,  considerable  vari- 
ation in  different  cases  as  regards  these  characters  of  the  pulse.  The  surface 
of  the  body  frequently  presents  more  or  less  capillary  congestion.  Sweating 
is  apt  to  occur,  especially  during  the  night,  and  may  be  profuse  without  having 
been  preceded  by  a  chill  or  febrile  movement.  Irregular,  slight  chills,  how- 
ever, are  not  unusual,  leading  sometimes  to  the  error  of  supposing  the  disease 
to  be  malarial. 

The  appetite  is  sometimes  notably  impaired,  but  sometimes  it  is  preserved 
and  the  digestion  continues  good.  Diarrhwa  occurs  in  some  cases.  Generally, 
the  countenance  is  pallid,  denoting  anaemia,  but  this  is  not  true  of  all  cases, 
and  a  healthy  aspect  is  sometimes  maintained.  Emaciation  is  not  usually 
marked,  except  when  the  disease  is  associated  with  phthisis.  The  strength 
is  often  retained  in  a  remarkable  degree.  Patients  usually  do  not  take  to 
the  bed,  and  they  may  be  able  to  be  up  and  out  of  doors  even  with  one  side 
of  the  chest  filled  with  liquid.  I  have  known  repeatedly  persons  in  this  con- 
dition to  continue  pursuits  which  required  active  muscular  exertion. 

This  sketch  of  the  symptomatology  applies,  of  course,  to  cases  of  chronic 
pleuritis  not  associated  with  other  affections  furnishing  symptoms  which  are 
combined  with  those  belonging  to  the  disease  under  consideration.  It  may 
be  associated  with  phthisis.  The  coexistence  of  the  latter  affection  renders 
cough  more  prominent,  and  gives  rise  to  a  more  or  less  abundant  expectora- 
tion. Emaciation  and  muscular  feebleness  are  also  more  marked.  Pericar- 
ditis coexists  in  a  small  proportion  of  cases.  With  this  complication  the 
circulation  is  more  disturbed,  there  is  more  suffering  from  dyspnoea,  and  the 
symptoms  in  general  denote  greater  gravity  of  disease.  The  affection  may 
be  developed  in  the  course  of  either  acute  or  chronic  disease  of  the  kidneys ; 
under  these  circumstances  general  dropsy  may  be  present,  emaciation  and 
feebleness  are  greater,  and  the  tendency  to  asthenia  is  more  apparent.  In 
like  manner,  other  affections  which  may  be  associated  modify  and  add  to  the 
symptoms  pertaining  to  the  pleuritic  inflammation. 

The  duration  is  variable,  but  the  career  rarely  ends  until  after  several  weeks, 
and  generally  it  extends  over  several  months.  As  regards  stages,  when  acute 
pleuritis  has  not  preceded,  cases  do  not  come  under  observation  until  more  or 
less  efiPusion  has  taken  place,  and,  it  may  be,  not  until  the  pleural  sac  is  filled 
with  liquid.  It  suffices  to  consider  the  career  of  the  disease  as  consisting 
of  two  stages— one  embracing  the  period  during  which  the  liquid  either  is 
accumulating  or  remains  stationary,  and  the  other   embracing  the  period 
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during  which  absorption  of  the  liquid  is  going  on.  Af^er  absorption  has 
made  a  certain  amount  of  progress  the  patient  may  be  regarded  as  conva- 
lescent. 

Pathological  Character. — Simple  chronic  sero-fibrinous  pleuritis  is  a 
subacute  inflammation,  differing  from  the  acute  form  of  the  disease  only  in 
a  lesser  degree  of  the  inflammatory  condition.  The  inflammation  has  no 
special  character,  but  is  of  a  low  grade  of  intensity,  with  a  tendency  to  con- 
tinuance for  an  indefinite  period. 

Causation. — Chronic  pleuritis  may  be  produced  traumatically.  It  may 
sometimes  be  due  to  cold.  It  occurs  occasionally  during  the  course  of  affec- 
tions of  the  kidneys.  In  many  cases  it  proceeds  from  internal  causes  which 
are  not  understood,  and  it  is  then  said  to  be  spontaneous.  In  a  small  pro- 
portion of  cases  the  chronic  follows  the  acute  disease.  In  much  the  larger 
proportion  the  inflammation  is  subacute  from  the  first. 

An  important  point  of  inquiry  relates  to  its  pathological  relations  to 
phthisis.  According  to  some  authors,  it  is  generally  consecutive  to  and 
dependent  upon  a  phthisical  affection.  There  has  been  no  evidence  of  this 
in  a  large  majority  of  the  cases  which  have  come  under  my  observation.  Of 
42  cases  analyzed  several  years  ago,  the  evidence  of  coexisting  phthisis  was 
present  in  only  3,  and  of  a  large  number  of  cases  which  I  have  since  observed 
I  am  sure  that  the  two  affections  have  been  associated  in  but  a  small  propor- 
tion. As,  however,  the  occurrence  of  pleuritic  effusion  retards  and  contrib- 
utes to  the  arrest  of  the  progress  of  phthisis,  the  association  of  the  two 
affections  may  sometimes  exist  without  being  apparent. 

Chronic  as  well  as  acute  pleuritis  occurs  rarely  in  infancy.  It  is  not  of 
infrequent  occurrence  in  childhood  and  early  life,  but  it  is  most  frequent 
between  puberty  and  middle  life.     It  is  of  rare  occurrence  in  the  aged. 

Prognosis. — Simple  chronic  pleuritis,  not  associated  with  phthisis  or 
complicated  with  any  serious  affection,  and  occurring  in  a  healthy  subject, 
tends  to  recovery.  A  fatal  result  may  take  place  in  consequence  of  a  rapid 
and  large  accumulation  of  liquid,  but  instances  of  this  are  exceedingly  rare. 
If  death  occur,  it  is  generally  from  associated  affections  or  complications. 

Recovery  takes  place,  leaving  the  affected  side  more  or  less  contracted,  and 
sometimes  the  contraction  is  so  marked  as,  in  connection  with  the  lateral  cur- 
vature of  the  spine  which  it  occasions,  to  produce  a  considerable  and  perma- 
nent deformity.  In  general,  however,  the  contraction  which  follows  is  attended 
with  little  or  no  inconvenience,  and  is  not  observed  unless  the  chest  be  denuded 
and  the  two  sides  compared. 

A  permanent  dislocation  of  the  heart  to  the  right  side  of  the  stemam  is 
sometimes  an  effect  of  the  removal  of  a  large  collection  of  liquid  from  the 
right  pleural  sac ;  and  in  some  cases  of  pleuritis  with  large  effusion  in  the 
left  side  the  heart,  which  was  dislocated  by  the  lateral  pressure  of  the  liquid, 
is  found  on  the  right  side  of  the  sternum  after  recovery  from  the  pleuritis, 
adhesions  having  taken  place  which  prevent  it  from  returning  to  the  left  side 
after  the  liquid  is  removed. 

Phthisis  becomes  manifest  sooner  or  later  after  recovery  in  a  certain  pro- 
portion of  cases.  In  some  of  the  cases  in  which  this  disease  appears  to  be  a 
sequel  it  may  have  existed  prior  to  the  pleuritis  and  have  undergone  arrest. 
The  proportion  of  cases  in  which  phthisis  follows  is  not  sufficiently  large  to 
show  a  predisposition  to  this  disease  derived  from  the  pleuritis.  The  opinion, 
frequently  and  perhaps  commonly  entertained,  that  chronic  pleuritis,  when  it 
does  not  supervene  on  a  phthisical  affection,  predisposes  strongly  to  the  occur- 
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rence  of  tlie  latter,  I  believe  to  be  incorrect.  This  belief  is  based  on  my  own 
ex|>erience.  It  is  sustained  by  statistics  communicated  many  years  since  by 
Blakiston.^  Of  53  cases  observed  by  that  author,  the  patients  remaining 
under  observation  for  several  years  after  recovery,  not  one  became  affected 
with  pulmonary  tuberculosis.  This  result  is  striking,  for  it  might  be  expected 
that  out  of  so  large  a  number  of  cases  of  any  disease,  occurring,  as  does  pleu- 
ritis,  for  the  most  part  at  an  early  age,  a  certain  proportion  would  be  likely 
in  the  course  of  several  years  to  become  phthisical.  In  estimating  the  influ- 
ence of  this  or  any  disease  in  determining  the  subsequent  development  of 
phthisis,  the  liability  to  the  latter,  irrespective  of  antecedent  affections,  is 
of  course  to  be  taken  into  account. 

The  idea  that  chronic  pleuritis  affecting  the  right  side  of  the  chest  denotes 
phthisis  has  been  disproved  by  statistics  reported  by  Bowditch.* 

The  mortality  from  chronic  pleuritis,  even  without  regard  to  associated 
affections  and  complications,  is  not  great.  The  rat«  of  mortality  probably 
does  not  exceed  that  which  several  years  ago  I  deduced  from  my  recorded 
cases — namely,  17  per  cent. 

Recovery  is  understood  to  imply  the  repaoval,  by  absorption,  of  the  effusion. 
The  disease,  however,  may  terminate  in  another  way,  leaving  no  local  symp- 
toms, the  patient  regaining  good  health.  This  consists  in  the  affected  side 
of  the  chest  remaining  permanently  filled  with  liquid.  The  following  case, 
illustrative  of  this  termination,  came  under  my  observation  in  the  Charity 
Hospital  of  New  Orleans  in  1861 : 

The  patient,  a  man  aged  about  forty-five,  stated  that  he  had  been  ill  and 
confined  to  the  bed  for  four  days,  having  previously  been  in  good  health. 
In  answer  to  inquiries  suggested  by  the  marks  of  cupping  on  the  left  side,  he 
stated  that  he  had  had  pleurisy  several  years  before.  The  left  side  was  dilated, 
everywhere  flat  on  percussion,  and  the  respiratory  murmur  suppressed. 
Death  occurred  on  the  third  day  after  his  admission,  and  my  notes  do  not 
contain  data  showing  the  probable  cause  of  death.  The  man  presented  a 
robust  appearance,  and  declared  that  he  was  quite  well  when  seized  with 
illness  four  days  before  his  admission.  His  habits  were  intemperate.  On 
examination  of  the  chest  after  death,  the  left  pleural  sac  was  found  to  be  so 
resisting  that  it  was  removed  entire  and  brought  to  the  college.  The  sac  was 
then  opened  with  some  difiiculty,  and  a  large  amount  of  turbid  liquid,  esti- 
mated to  be  two  gallons,  removed.  After  the  liquid  had  escaped,  the  pleural 
sac  was  sufficiently  rigid  to  retain  the  shape  which  it  had  before  being  opened. 
A  calcified  fibrous  tissue,  from  one-eighth  to  one-quarter  of  an  inch  in  thick- 
ness, lined  the  entire  pleura.  The  parietal  portion  of  the  membrane  could 
in  some  places  be  stripped  from  this  calcified  tissue.  Calcareous  matter  was 
abundantly  deposited  in  the  latter.  The  lung  was  compressed  into  a  solid, 
small  mass  which  resisted  efforts  at  insufflation. 

Another  case,  illustrative  of  a  similar  permanency  of  effusion,  came  under 
my  observation  in  private  practice.  A  lawyer,  aged. about  thirty,  had  an 
attack  of  pleuritis,  which  confined  him  for  some  time  to  the  bed,  nine  years 
before  my  first  examination,  in  1861.  Five  years  afterward  he  was  in  excellent 
health,  being  entirely  free  from  any  pulmonary  symptoms  except  deficiency 
of  breath  on  exercise.  Flatness  on  percussion  existed  over  the  whole  of 
the  left  side,  with  suppression  of  respiratory  sound  and  vocal  resonance, 
except  at  the  summit,  where  bronchial  respiration  and  bronchophony  existed. 
These  signs  were  considered  as  denoting  liquid  in  sufficient  quantity  to  fill 
the  pleural  sac  and  compress  the  lung  into  a  solid  mass.  The  patient  stated 
that  he  had  been  repeatedly  examined  since  the  attack  of  pleuritis  nine  years 

*  PnuHieal  Ofmnrattons  on  Certain  Di«eases  of  the  CheMt^  etc.,  Amer.  ed.,  1848. 
'  American  Journal  iif  the  Medical  Sciences^  January,  1863. 
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before,  and  there  had  been  no  change  in  the  condition  of  the  chest  since  hia 
apparent  recovery  from  that  disease. 

Diagnosis. — Owing  to  the  latency  of  chronic  pleuritis  as  regards  the  sub- 
jective symptoms  in  many  cases,  the  existence  of  intrathoracic  disease  ia 
often  overlooked  by  those  who  do  not  employ  physical  exploration.  Of  the 
cases  which  have  come  under  my  observation,  in  not  a  few  the  patients  have 
been  supposed  to  have  either  dyspepsia,  irregular  malarial  fever,  hepatic  trou- 
ble, or  some  ailment  not  connected  with  the  chest.  If  the  symptoms  point 
to  the  existence  of  intrathoracic  disease,  patients  are  often  supposed  to  be 
phthisical,  and  the  cough,  deficiency  of  breath,  night  perspirations,  etc. 
rationally  favor  such  a  conclusion.  A  positive  diagnosis  can  hardly  be  made 
without  the  aid  of  physical  signs. 

The  signs  on  which,  taken  in  connection  with  the  history  and  symptoms, 
the  diagnosis  may  be  based  are  those  denoting  pleuritic  effusion.  The  signs 
of  effusion  are  the  same  in  chronic  as  in  acute  pleuritis,  and  need  not  be 
again  stated ;  but  in  chronic  more  fre(|uently  than  in  acute  pleuritis  the 
accumulation  of  liquid  is  so  large  as  to  occasion  more  or  less  dilatation  of 
the  affected  side,  and  then  are  superadded  signs  obtained  by  inspection  and 
palpation,  notice  of  which  was  deferred  in  treating  of  the  acute  disease. 

Dilatation  of  the  affected  side  by  liquid  is  apparent  to  the  eye,  and  may 
be  ascertained  by  mensuration  either  with  graduated  tape  or  calipers.  The 
intercostal  spaces  are  pushed  out  to  a  level  with  the  ribs,  and  may  be  bulg- 
ing. The  side  is  motionless  or  nearly  so  in  the  acts  of  respiration,  the 
movements  of  the  opposite  side  being  exaggerated.  By  applying  the  fingers 
within  the  intercostal  spaces,  and  making  peripheral  and  diametrical  percus- 
sion, a  sense  of  fluctuation  is  sometimes  obtained.  The  heart  is  moved  from 
its  normal  situation,  as  ascertained  either  by  palpation  or  auscultation.  K 
the  effusion  be  in  the  left  side,  the  apex-beat  and  the  maximum  intensity  of 
the  heart-sounds  are  on  the  right  side  of  the  sternum,  and  they  are  carried 
toward  the  left  lateral  portion  of  the  chest  if  the  effusion  be  in  the  right  side. 
The  diaphragm  is  depressed,  pushing  downward  the  abdominal  organs  in  con- 
tact with  it.  The  addition  of  these  signs  renders  the  diagnosis  of  pleuritic 
effusion  still  more  complete  and  positive  than  the  signs  which  denote  the 
presence  of  liquid  without  dilatation. 

The  presence  of  liquid  is  demonstrated  by  the  introduction  of  a  small 
exploring  trocar,  previously  disinfected.  A  hypodermic  syringe,  the  needle 
being  sufficiently  strong  to  obviate  danger  of  its  being  broken  off  and  remain- 
ing in  the  chest,  answers  for  the  exploratory  puncture,  or  a  small  aspirating 
needle  may  be  used.  This  should  be  resorted  to  in  all  cases,  both  of  acute 
and  of  the  different  varieties  of  chronic  pleuritis,  in  order  to  ascertain  the 
character  as  well  as  the  presence  of  liquid.  With  as  well  as  without  this 
exploration  there  is  one  liability  to  error  in  diagnosis — namely,  carcinomatous 
or  sarcomatous  infiltration  of  an  entire  lung,  which  may  cause  an  enlargement 
of  its  volume,  and,  a  certain  amount  of  pleuritic  effusion  coexisting,  the  signs 
may  seem  to  denote  simply  chronic  pleuritis.  An  exploratory  puncture  demon- 
strates the  presence  of  liquid.  The  diagnosis  can  then  be  settled  only  by 
aspiration.  Removing  the  liquid,  the  affected  side  remains  enlarged ;  the 
needle  or  trocar  even  passes  into  a  solid  mass,  as  shown  by  its  remaining 
fixed ;  that  is,  the  point  not  movable  while  in  the  chest. 

A  sanguinolent  effusion,  if  scorbutus  be  excluded,  renders  the  coexistent^ 
of  phthisis  probable. 

During  the  stage  of  absorption  the  signs  show  the  progressive  diminution 
of  liquid  until  the  quantity  is  no  longer  sufficient  to  occasion  dilatation,  and 
from  this  point  the  continued  decrease  in  quantity  is  ascertained  as  in  acute 
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plcuritis.    The  contraction  of  the  affected  side  which  follows  chronic  pleuritis 
is  more  marked  than  that  succeeding  the  acute  affection. 

Treatment. — The  main  objects  of  treatment  in  simple  chronic  pleuritis 
are  twofold — namely, y?r^,  to  effect  the  removal  of  the  effused  liquid;  and 
second,  to  develop  and  sustain  the  powers  of  the  system.  For  the  first  object 
the  measures  which  may  be  employed  are  the  same  as  in  the  second  and  the 
third  stage  of  acute  pleuritis,  consisting  of  the  milder  hydragogues,  diuretics, 
small  blisters  applied  in  succession  over  different  portions  of  the  affected  side, 
and  the  use  of  iodine  internally  and  externally.  Bloodletting,  general  or  local, 
U  never  indicated  in  chronic  pleuritis. 

In  pursuing  measures  with  reference  to  the  first  object,  the  second  is  not  to 
be  overlooked  or  neglected.  Cases  are  often  injudiciously  treated  in  conse- 
quence of  the  attention  being  too  much  engrossed  with  the  measures  to  pro- 
mote absorption ;  and  these  measures  will  do  harm  if  continued  too  long  or 
pushed  too  far.  After  a  certain  amount  of  effect  has  been  produced,  if  these 
measures  cease  to  be  further  effective,  they  should  be  discontinued,  at  least 
for  a  time ;  nor  should  they  be  persisted  in  if  they  fail  to  have  any  effect. 
Harm  is  produced  by  their  injudicious  employment  in  proportion  as  they 
debilitate. 

The  second  object  calls  for  tonic  remedies,  nutritious  alimentation,  the 
moderate  use  of  alcoholic  stimulants,  and  gentle  exercise  out  of  doors.  These 
measures  are  always  important,  and  they  are  pre-eminently  so  if  from  asso- 
ciated affections,  complications,  or  the  general  condition  of  the  patient  the 
powers  of  the  system  be  notably  lowered.  I  have  repeatedly  seen  a  marked 
change  for  the  better  occur  at  once,  followed  by  progressive  improvement  in 
all  re^>ects,  on  the  discontinuance  of  measures  having  reference  to  the  absorp- 
tion of  liquid,  and  the  substitution  of  measures  for  building  up  the  system. 
Hygienic  measures — namely,  nutritious  diet  and  exercise  in  the  open  air 
under  proper  restrictions — ^are  especially  important. 

A  mode  of  effecting  the  first  object — namely,  the  removal  of  the  liquid — 
requires  distinct  consideration.  Reference  is  now  had  to  the  operation  of 
paracentesvi  or  thoracentesis.  The  propriety  of  puncturing  the  chest  when 
the  accumulation  of  liquid  is  sufficient  to  place  the  patient  in  imminent  dan- 
ger is  unquestionable.  But  it  is  a  question  whether  it  be  not  advisable  to 
puncture  although  the  patient  be  not  in  great  distress  or  danger.  It  is 
clearly  an  object  to  get  rid  of  the  liquid,  and  the  point  is  whether  it  be 
better  to  resort  to  the  direct  mode — that  is,  to  puncture  and  withdraw  it — or 
to  endeavor  to  effect  the  object  indirectly  by  purgatives,  diuretics,  etc. 

Formerly,  this  operation  was  performed  only  as  a  dernier  reasfjrt,  when  little 
was  to  be  expected  from  any  measure.  It  was  deferred  as  long  as  possible, 
sometimes  on  account  of  doubt  as  to  the  diagnosis,  and  because  the  perfora- 
tion and  introduction  of  air  involves  danger  of  an  increase  of  the  inflamma- 
tion. A  considerable  opening  was  necessary  in  order  to  give  free  exit  to  the 
liquid,  and  it  was  difficult  to  prevent  air  from  entering  the  pleural  cavity. 
Objection  to  the  operation  on  the  score  of  diagnosis  is  now  removed  by  our 
present  knowledge  of  physical  signs.  Moreover,  the  operation  was  divested 
of  all  severity,  and  the  liability  to  the  introduction  of  air  provided  against, 
by  the  application  of  suction  in  1850.  The  introduction  of  air,  aside  from 
the  entrance  of  organisms  giving  rise  to  putrefactive  changes,  is  objection- 
able, because  its  presence  is  an  obstacle  to  the  full  expansion  of  the  lung 
after  the  liquid  is  removed,  and  with  the  air  enter  germs  which  occasion 
putrefactive  and  suppurative  processes.  Its  introduction  is  prevented  by  the 
employment  of  a  suction  force  in  withdrawing  the  liquid.  The  operation  is 
renidered  trivial,  because  with  suction  a  small  exploring  trocar  suffices  to 
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make  the  puncture,  which  causes  very  little  pain  and   closes  as   soon  u 
the  canula  is  removed. 

The  credit  of  the  introduction  of  the  practice  of  withdrawing  the  liquid 
through  a  small  canula  by  means  of  suction — or,  as  it  is  now  called,  aspirt- 
tion — is  due  to  Bowditch.  He  operated  in  this  way  250  times  on  154  per- 
sons in  the  course  of  twenty  years.  In  no  instance  was  any  permanent 
injury  referable  to  the  operation.  It  was  in  some  cases  repeated  several 
times  during  the  progress  of  the  disease.  In  a  considerable  proportion  of 
cases  recovery  appeared  to  be  attributable  to  the  operation.  Immediate  and 
great  relief  was  obtained  in  cases  which  ultimately  proved  fatal.  Bowditch 
has  been  led  by  his  experience  to  operate  in  all  cases  in  which  the  quantity 
of  liquid  induces  either  permanent  or  occasional  dyspnoea  of  a  severe  charac- 
ter, and  in  all  cases  in  which  the  pleural  cavity  is  filled,  if,  after  a  reasonable 
amount  of  general  treatment,  the  liquid  do  not  diminish. 

My  own  experience  in  the  practice  of  the  operation  has  been  considerable, 
and  I  can  testify  in  behalf  of  its  innocuousness,  the  relief  which  it  affords^ 
and  its  value  as  a  means  of  rescuing  in  some  instances  patients  from  a  con- 
dition of  imminent  danger  to  life.  The  conclusions  of  Bowditch,  as  just  stated, 
are  not  only  sustained  by  his  large  experience,  and  at  the  present  time  by  the 
experience  of  many  others,  but  they  are  consonant  yith  common  sense.  If, 
by  an  operation  trivial  with  respect  to  pain  or  any  evil  effects,  and  easily  pe^ 
formed,  the  effusion  may  be  withdrawn  at  pleasure,  this  mode  is  certainly  to 
be  preferred  to  measures  which  are  indirect,  not  very  reliable,  requiring  con-" 
siderable  time,  and  producing  more  or  less  disturbance  and  debility  of  the 
system.  An  important  advantage  of  the  operation  is,  the  liquid  being 
removed  before  the  lung  has  been  subjected  to  long  pressure  and  has  becoma 
adherent  by  dense  layers  of  fibrin  or  perhaps  organized  tissue,  the  expanaoo 
takes  place  more  fully  and  is  followed  by  less  deformity  of  the  chest  from 
contraction  of  the  affected  side.  It  is  a  noteworthy  fact  that  directly  afW 
the  operation  the  temperature  declines  and  may  fall  to  the  normal  standard. 

Thoracentesis  by  means  of  a  small  trocar  with  the  aid  of  suction,  tho 
puncture  made  at  a  convenient  point  either  behind,  laterally,  or  in  front,  it 
admissible  whenever  the  pleural  cavity  remains  filled  with  liquid  after  a  brief 
trial  of  the  measures  designed  to  promote  absorption ;  and  the  operatioB 
should  not  be  delayed  whenever  the  accumulation  of  liquid  is  sufficient  to 
involve  danger  or  distressing  dyspnoea. 

For  many  years,  in  place  of  the  suction-pump  employed  by  Bowditch,  I 
have  used  a  simpler  apparatus — namely,  a  small  trocar  and  a  canula  fitted  lo 
screw  upon  the  flexible  suction-tube  of  Davidscm's  syringe.  The  canula  sboilU 
be  provided  with  a  stopcock.  The  trocar  and  canula  being  introduced  into 
the  che:«t,  the  trocar  is  withdrawn  and  the  canula  attached  to  the  syringo; 
the  liquid  is  then  removed  by  means  of  the  expansion  of  the  India-rubber 
bulb  after  its  compression  with  the  hand.  I  have  used  this  apparatus  in  manj 
cases  with  satisfactory  results.  It  has  also  been  used  with  success  by  maay 
others.  After  a  certain  ({uantity  of  liquid  has  been  withdrawn,  the  patieai 
often  is  seized  with  cough  and  experiences  a  distressing  sense  of  constrictioa 
in  the  chest.  These  symptoms  probably  arise  from  the  atmospheric  pressilVi 
upon  the  thoracic  wall  and  from  the  disruption  of  the  pleural  surfaces,  nnitol 
by  fibrin,  by  the  expansion  of  the  compressed  lung.  They  may  also  be  \m 
part  due  to  the  suction  force  exerted  laterally  upon  the  lung  of  the  healthj 
side.  They  may  be  delayed,  and  sometimes  avoided,  by  withdrawing  tkt 
liquid  very  slowly,  thus  allowing  time  for  the  expansion  of  the  com  pre  seed" 
lung  and  the  gradual  accommodation  of  the  parts  to  fill  the  vacuum  occasional. 
by  the  removal  of  the  liquid.  When  these  symptoms  occur  the  furthei^ 
removal  of  liquid  should  be  postponed  for  another  operation.     As 
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the  quantity  removed  at  one  operation,  much  will  be  gained  by  following  the 
injunction  to  withdraw  the  liquid  slowly,  especially  when  the  patient  begins 
to  cough  and  complain  of  constriction.  The  advantage  of  my  a])paratu8  over 
the  suction-pump  is  its  greater  simplicity,  the  ease  with  which  it  is  managed, 
and  a  less  liability  to  get  out  of  order. 

31ore  recently  an  instrument  for  aspiration — or  aspirator,  as  it  is  called — 
constructed  on  a  different  plan,  was  introduced  by  Dieulafoy.  The  peculiarity 
of  Dieulafoy *8  aspirator  consists  in  first  producing  a  vacuum  in  a  glass 
receiver,  and  then  opening  a  communication  between  the  latter  and  a  canula 
or  hollow  needle  introduced  into  the  chest.  The  objections  to  the  instrument 
are — first,  being  complicated,  it  is  likely  to  get  out  of  order ;  and  second,  it  is 
expensive  as  compared  with  the  suction-pump,  and  especially  with  that  devised 
by  me.  A  little  appendage  has  been  added  to  the  canula  to  be  attached  to 
I>avidson's  syringe,  so  that  it  may  be  in  an  instant  connected  with  the  latter. 
It  is  easy  to  secure  more  expansive  force  than  is  obtained  by  the  ordinary 
syringe  used  for  enemata,  by  having  an  instrument  made  especially  for 
aspiration,  with  a  larger  and  thicker  India-rubber  bulb. 

A  much  simpler  instrument  than  the  aspirator  of  Dieulafoy,  on  the  same 
principle,  is  a  glass  bottle  from  which,  by  an  arrangement  for  that  purpose, 
the  air  is  withdrawn  by  means  of  a  small  syringe,  and  the  communication 
with  the  canula  within  the  chest  then  opened  through  a  tube  connecting  the 
latter  with  the  bottle.  This  kind  of  aspirator  is  as  efficient  as  the  more  costly 
one  of  Dieulafoy. 

Dieulafoy *s  aspirators  are  provided  with  small  trocars  and  hollow  needles. 
The  latter  should  never  be  used  in  aspirating  the  chest.  The  sharp  needle- 
points are  liable  to  tear  the  lung  with  which  it  may  come  in  contact  after 
a  certain  quantity  of  liquid  has  been  withdrawn,  giving  rise  to  pneumo- 
thorax. 

Failure  in  aspiration  may  be  caused  by  the  trocar  carrying  before  it  a  por- 
tion of  false  membrane  which  prevents  the  liquid  from  being  reached.  With 
a  view  to  obviate  this  difficulty,  the  trocar  should  be  pushed  with  a  certain 
degree  of  quickness  and  force  into  the  chest.  Another  difficulty  is  the  plug- 
ging of  the  end  of  the  canula  with  floating  pieces  of  fibrin.  This  obstruction 
nay  generally  be  removed  by  forcing  some  of  the  fluid  back  again  through 
the  canula  into  the  chest. 

Instances  have  been  reported  of  grave  symptoms,  and  even  death,  resulting 
from  aspiration.  They  have  been  most  frequently  reported  by  French  writers, 
who  affixed  to  the  condition  the  name  ejrpecf oration  s^ro^ilbumnimse,  derived 
from  one  of  the  most  prominent  symptoms.  The  condition  is  characterized 
by  dyspnoea,  cough,  with  expectoration  of  frothy,  watery,  and  sometimes 
bluod-stained  liquid,  and  the  symptoms  of  collapse.  A  probable  explanation 
is  the  hypersemia  which  follows  removal  of  pressure  from  the  capillaries  of 
the  compressed  lung,  these  capillaries  being  more  or  less  impaired  in  their 
nutrition  by  long-continued  pressure.  Recovery  is  common,  following  the 
administration  of  heart-stimulants.  I  believe  that  the  risk  is  almost  ////,  if 
the  fluid  be  withdrawn  slowly  and  aspiration  be  suspended  as  soon  as  cough 
or  dyicpnoea  is  produced.  But  even  if  this  statement  be  not  admitted,  the 
risk  is  too  small  to  constitute  a  serious  objection  to  the  measure  if  it  be  indi- 
cated. I  may  add  that  during  the  past  twenty  years  aspiration  has  been  prac- 
tised almost  weekly  in  the  wards  of  Bellevue  Hospital,  and  I  have  not  heard 
of  a  single  instance  in  which  any  serious  consequences  have  resulted  from  it. 
Only  one  such  instance  has  come  within  my  cognizance  in  private  practice. 
Id  this  instance  an  alarming  dyspnoea  followed  the  removal  of  a  large  quan- 
tity of  pus.  This  effect  was  temporary,  and  the  case  ended  in  recovery.  It 
is  probable  that  the  effect  in  that  instance  was  attributable  to  a  too  rapid 
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withdrawal  of  the  liquid.     I  had  previously  withdrawn  a  large  quantity  of 
pus  in  this  case  without  any  unpleasant  symptoms. 

Empyema— Pyothorax— Suppurative  Pleuiitis- 

These  names  denote  a  form  of  pleuritis  characterized  by  the  accumnlatiim 
of  a  purulent  liquid  in  the  pleural  cavity.  The  term  empyema  expresses  only 
the  existence  of  pus  without  indicating  its  situation.  Pyothorax  is  a  better 
name,  but  this  does  not  express  the  existence  of  pleuritic  inflammation. 
Suppurative  pleuritis  is  a  simple  title  suggested  as  more  fully  exprestnve 
of  the  affection. 

Suppurative  pleuritis  may  be  either  acute  or  subacute  at  the  beginning, 
but  it  becomes  chronic.  It  is  a  more  severe  form  of  inflammation  than  sero- 
fibrinous pleuritis.  At  the  beginning  the  inflammatory  products  may  be  the 
same  in  both  diseases,  but  in  suppurative  pleuritis  the  emigration  of  white 
blood-corpuscles  is  greater,  causing  the  fluid  in  the  pleural  cavity  to  acquire  a 
purulent  character.  Sometimes  the  fluid  is  thick,  creamy  pus,  but  usually  it 
is  thin  and  sero-purulent  or  fibrino-purulent.  There  is  less  fibrin  in  the  exu- 
dation than  in  sero-fibrinous  pleuritis,  suppurative  inflammation  checking  the 
production  of  fibrin.  The  pleural  membrane  itself  is  more  severely  aflfected 
than  in  acute  pleuritis.  It  is  thickened  and  converted  into  a  kind  of  gran- 
ulation-tissue, containing  leucocytes,  new  connective-tissue  cells,  and  new 
blood-vessels.  The  inflammation  may  even  extend  to  the  subplenrd 
tissues. 

Suppurative  pleuritis,  at  least  in  the  great  majority  of  cases,  is  not  to  be 
regarded  as  an  intense  variety  of  ordinary  sero-fibrinous  pleuritis,  but  as  an 
inflammation  depending  upon  some  special  cause.  The  micro-organisms  which 
have  been  found  in  suppurative  inflammations  elsewhere  have  been  obeenred 
in  this  affection.  There  are  various  micro-organisms  capable  of  inducing  sap- 
puration,  so  that  the  specific  infective  agent  is  not  the  same  in  all  cases.  It 
is  not  probable  that  sero-fibrinous  pleuritis  can  eventuate  in  suppurative  plea- 
ritis  without  the  addition  of  some  new  special  agent  of  infection.  Tlie  inflam- 
mation has  generally  a  suppurative  character  from  the  first,  but  in  some  cases 
the  emigration  of  white  blood-corpuscles  is  for  some  time  insuflicient  to  render 
the  exudation  distinctly  purulent. 

In  rare  instances  the  walls  of  the  pleural  cavity  become  gangrenous  and 
the  cavity  contains  a  brownish,  fetid  fluid.  The  pleuritis  is  then  designated 
as  gamjrt^ms  or  putrid.  Putrid  pleuritis  is  usually  secondary  to  gangrene  of 
the  lungs,  but  it  may  occur  as  an  independent  affection.  The  putrefaction  is 
the  result  of  the  invasion  of  the  pleura  with  the  bacteria  of  decomposition. 
In  putrid  pleuritis  are  found  bacilli  as  well  as  micrococci. 

Sometimes,  as  a  result  of  empyema,  but  more  frequently  in  connection  with 
putrid  pleuritis,  the  ribs  become  carious  and  the  parietal  pleura  is  easilj 
detached  from  them. 

There  are  no  distinctive  points  pertaining  to  the  symptomatology  of  sup* 
purative  pleuritis,  and  it  is  not  necessary,  therefore,  to  consider  under  a  dis- 
tinct head  its  clinical  history. 

As  regards  causation,  suppurative  pleuritis  may  be  produced  traumaticallj. 
It  is  sometimes  secondary  to  lobar  pneumonia.  It  may  be  developed  in  pyss* 
mia  or  as  a  complication  of  other  acute  infectious  diseases,  and  it  may  he 
secondary  to  abscesses  in  adjoining  parts,  as  in  the  lungs,  the  chest-walls,  the 
liver,  or  the  peritoneum.  In  many  cases  it  occurs  as  an  idiopathic  or  primaiy 
disease.  As  already  stated,  the  special  cause  is  probably,  in  most  if  not  in 
all  cases,  infection  with  a  special  form  of  micro-organism,  usually  the  micro* 
cocci  of  suppuration. 


a  }Hisiu\t;  uia^iiusis.  i>ui;  lut;  puruieiii>  cimracier  oi  ine  iiquia  may  oe 
red  with  considerable  confidence  if  the  quantity  progressively  continue 
crease  notwithstanding  the  employment  of  measures  to  promote  absorp- 
A  serous  effusion  is  generally  either  diminished  or  retarded  by  the  use 
ydngoguea,  diuretics,  etc.,  but  these  measures  are  not  likely  to  exert  any 
ence  upon  a  purulent  liquid. 

positive  diagnosis,  however,  may  be  easily  made  by  an  exploratory  punc- 
.  A  small  trocar  or  the  needle  attached  to  a  hypodermic  syringe  may  be 
tdaced  into  the  chest  and  a  little  of  the  liquid  withdrawn,  when  the  gross 
microscopical  characters  of  the  specimen  thus  obtained  will  at  once  settle 
question.  This  procedure  is  warrantable  as  a  means  of  diagnosis  in  view 
be  bearing  on  the  prognosis  and  treatment.  Indeed,  the  operation  is  so 
It  as  to  be  in  no  wise  objectionable.  The  needle  should  be  sufficiently 
ig  not  to  incur  the  risk  of  fracture,  leaving  a  portion  within  the  chest. 
Lve  known  of  several  instances  in  which  this  accident  has  occurred. 
[wntaneoua  perforation  of  the  walls  of  the  chest  occurs,  after  a  time,  in 
ft  of  auppurative  pleuritis.  When  this  occurs,  before  ulceration  of  the 
^ment  ensues,  a  soft  fluctuating  tumor  makes  its  appearance  over  or  near 
point  of  perforation.  The  appearance  of  such  a  tumor,  developed  rapidly 
tout  having  been  preceded  by  inflammation  exterior  to  the  thoracic  walls, 
:  once  significant  of  this  variety  of  pleuritis.  The  size  of  the  tumor  may 
ibeerred  to  vary  with  forcible  acts  of  inspiration  and  expiration.  The 
Ml  of  the  heart  upon  the  liquid  within  the  chest  may  communicate  a  pul- 
)B  to  the  tumor,  and  this  may  at  first  lead  to  a  suspicion  of  aneurism ; 
an  examination  of  the  chest,  by  furnishing  the  evidence  of  the  pleural 
being  filled  with  liquid,  will  show  the  character  of  the  affection.  If  the 
or  be  not  opened,  inflammation  of  the  integument  from  distension  and 
ntion  supervene,  and  the  pus  makes  its  escape  from  the  tumor  and  the 
nil  favity.  "  Paracentesis  from  necessity,"  as  it  is  called,  has  then  taken 
e.  This  result  is  almost  exclusively  due  to  suppurative  pleuritis,  but  I 
e  known  an  instance  in  which  spontaneous  perforation  took  place  when 
liquid  did  not  have  the  gross  characters  of  pus. 

I  a  smaller  proportion  of  cases   a   spontaneous   evacuation  occurs   in 
tker  direction.     Perforation  of  the  lung  takes  place,  and  the  pus  finds 
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which,  after  opening,  continues  to  discharge  through  a  fistulous  orifice.  After 
the  purulent  contents  of  the  pleural  cavity  arc  evacuated,  the  membraDe  con* 
tinucs  to  furnish  pus,  and  thus  the  discharge  continues  indefinitely.  Emacia- 
tion, debility,  hectic  paroxysms,  etc.  result  from  long-continued  suppuratioa, 
and  death  takes  place  by  slow  asthenia.  An  unfavorable  termination  may  be 
due,  as  in  certain  cases  of  simple  pleuritis,  to  the  coexistence  of  phthisis,  peri* 
carditis,  or  some  other  serious  affection.  In  the  case  of  a  patient  ten  yean 
of  age  which  came  under  my  observation  sudden  death  followed  perforation  of 
the  lung,  the  discharge  of  pus  taking  place  rapidly  and  causing  suffocation  by 
filling  the  bronchial  tubes. 

Recovery  from  suppurative  pleuritis,  however,  is  by  no  means  infrequent, 
and  may  reasonably  be  hoped  for  if  the  patient  have  a  good  constitution  and 
the  affection  be  uncomplicated.  The  prognosis  is  more  favorable  in  children 
than  in  adults.  The  purulent  discharge  continues  for  weeks,  months,  and 
perhaps  years,  but  progressively  diminishes ;  pleuritic  adhesions  take  place, 
the  affection  becoming  more  and  more  circumscribed,  until  at  length  they 
become  universal,  and  the  recovery  is  completed,  leaving  the  affected  tkib 
considerably  or  greatly  contracted. 

Treatment. — In  the  treatment  of  suppurative  pleuritis  no  reliance  is  to 
be  placed  on  measures  to  cause  absorption  of  the  purulent  liquid.  If  tlie 
pleural  cavity  contain  pus  in  considerable  quantity,  it  will  not  oe  absorbed ; 
but  if  life  be  sufiiciently  prolonged  and  thoracentesis  be  not  resorted  to,  H 
will  sooner  or  later  make  its  way  either  into  the  air-passages  or  throng^ 
the  thoracic  walls.  Hydragogues,  diuretics,  blisters,  etc.  will  not  only  prore 
unavailing,  but  they  do  harm  by  impairing  the  powers  of  the  system.  Thora* 
centesis  should  be  performed  as  soon  as  the  purulent  character  of  the  liquid 
is  ascertained.  Aspiration  may  be  employed  and  repeated,  but  in  many  caaei^ 
owing  to  the  reaccumulation  of  pus,  this  mode  of  performing  thoracenterii 
will  prove  unsatisfactory.  An  opening  should  be  made  at  the  bottom  of  tlio 
pleural  sac,  allowing  the  pus  to  escape  freely.  Air  will  of  course  pass  into 
the  chest,  and,  since  this  is  unavoidable,  its  ingress  and  egress  should  bo 
unobstructed.  A  small  orifice,  not  sufficient  for  the  free  escape  of  the  pu 
and  allowing  air  to  be  pent  up  within  the  pleural  cavity,  is  injudicious.  HaT* 
ing  made  a  free  opening,  allowing  all  the  pus  to  escape,  the  orifice  should  bo 
kept  open  by  the  introduction  of  an  oakum  tent.  This  is  preferable  to  the 
insertion  of  a  drainage-tube,  which  is  a  foreign  body  within  the  pleural  oaTitj, 
and  therefore  objectionable.  The  pleural  cavity  should  be  daily  cleansed  br 
the  injection  of  tepid  water  to  which  a  very  small  quantity  of  carbolic  Mi 
(not  more  than  1  per  cent.)  is  added.  For  the  injection  a  double-tubed 
catheter  and  Davidson's  syringe  suffice.  If  this  be  not  done,  the  pus  within 
the  chest  is  liable  to  become  fetid  from  the  introduction  of  putrefacti^i 
germs,  and  septic  fever  is  thereby  induced.  I  have  repeatedly  demonstrated 
these  effects  by  omitting  to  wash  out  the  pleural  cavity  for  a  day  or  two^ 
Billroth  has  enjoined  caution  against  danger  from  injecting  a  cold  liquid  inio 
the  pleural  cavity.  It  may  cause  death  by  shock.'  In  cases  of  putrid  or 
gangrenous  pleuritis  antiseptic  injections  are  especially  important.  If  oir» 
bolic  acid  be  used,  the  quantity  should  be  extremely  small,  in  order  to  avoid 
toxical  effects.  Other  antiseptic  solutions  which  may  be  used  are  thooo  of 
thymol  or  salicylic  acid.  I  should  add  that  I  have  known  a  complete  widih 
drawal  of  the  pus  by  a  single  aspiration  to  prove  sufficient,  but  the  prohn* 
bility  of  this  result  is  small.  Aspiration  repeatedly  performed  has  succeodod. 
in  several  cases  under  my  observation,  but  these  cases  are  exceptional.  Tlia%~ 
is  no  objection  to  giving  aspiration  a  fair  trial  before  resorting  to  a  free  < 

^  Vide  Am,  Joum.  of  Med,  Seieneea,  April,  1882. 
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infT.  Indeed,  this  is  generally  advisable.  In  children,  simple  aspiration  not 
infrequently  effects  a  cure. 

Of  late  years  there  has  been  considerable  discussion  as  to  the  best  method 
of  operative  procedure  in  case  of  suppurative  pleuritis.  There  is  agreement 
as  to  the  necessity  of  risking  a  free  opening  into  the  chest,  but  many  are 
opposed  to  subsecfuently  washing  out  the  pleural  cavity.  The  resection  of 
one.  two,  and  even  six  or  eight  ribs  in  order  to  favor  sinking  in  of  the  chest- 
wall  and  closure  of  the  pleural  cavity  has  been  recommended.  This  pro- 
cedure seems  to  me  highly  objectionable.  I  have  known  of  two  instances  in 
which  death  was  fairly  attributable  to  this  operation.  Trephining  the  ribs 
is  less  objectionable,  and  may  be  advisable  in  some  cases.* 

If  spontaneous  perforation  of  the  chest-wall  take  place,  as  denoted  by  the 
development  of  a  fluctuating  tumor,  the  latter  may  be  at  once  opened ;  but  if 
the  perforation  be  at  a  point  so  far  above  the  bottom  of  the  sac  that  a  portion 
only  of  the  pus  is  evacuated,  more  or  less  remaining  constantly  below  the 
point  of  perforation,  a  counter-opening  may  be  rerjuisite.  Aspiration,  how- 
ever, may  be  fairly  tried  before  resorting  to  this  measure  and  before  making 
an  incision  into  the  subcutaneous  tumor. 

If  perforation  of  the  lung  take  place  aspiration  should  be  employed,  and 
if  this  do  not  succeed  a  free  incision  into  the  chest-wall  should  be  made,  pro- 
vided the  pus  be  not  fully  discharged  by  expectoration.  The  fact  that  only 
a  portion  of  the  pus  within  the  pleural  cavity  is  expelled  through  the  pulmo- 
nary orifice  is  readily  ascertained  by  means  of  the  physical  signs.  In  most 
instances  perforation  of  the  lung  converts  the  disease  into  pneumo-pyothorax, 
but  sometimes  pus  passes  through  the  opening  into  the  bronchial  tubes  with- 
out the  entrance  of  air  into  the  pleural  space. 

To  support  the  powers  of  the  system  is  an  object  of  still  greater  import- 
ance in  the  treatment  of  suppurative  than  of  simple  chronic  pleuritis.  The 
importance  is  greater  because  there  is  more  danger  of  death  by  asthenia,  and 
in  favorable  cases  the  duration  of  the  affection  is  longer.  The  measures  to 
be  employed  for  this  object  are  the  same  in  both  forms  of  the  disease. 

Pleuritis  with  Pneumothorax— Pneumo-hydrothorax— 
Pneumo-pyothorax— Pneumo-heBinothorax. 

The  term  pneumo-hydrothorax  denotes  the  presence  of  air  or  gas  and 
liqaid  in  the  pleural  cavity.  As  the  liquid,  however,  is  either  sero-fibrinous 
or  punilent,  hydrothorax,  which  signifies  a  purely  serous  liquid,  is  not  strictly 
appropriate ;  the  liquid  is  due  to  inflammation  and  the  affection  is  a  variety 
of  pleuritis.  It  would  be  more  correct  to  say  pleuritis  with  pneumothorax. 
Pneumothorax  denotes  the  presence  of  air  without  liquid.  The  latter  affec- 
tion ia  rare,  but  it  occurs  and  claims  separate  notice. 

Anatomical  Characters. — Gas  escapes  with  more  or  less  force  after  the 
k»ife  penetrates  the  chest  in  making  the  post-mortem  examination.  If  the 
patient  have  survived  sufficiently  long  after  the  perforation,  the  pleural  cavity 
osomlly  contains  an  inflammatory  exudation.  This  exudation  is  in  most  cases 
purulent  (pyo-pneumothorax) ;  and  in  rare  instances  it  is  sero-fibrinous  (sero- 
poeumothorax.  Sometimes  the  perforation  is  attended  by  hemorrhage  into 
the  pleural  cavity  (haemato-pneumothorax).     If  the   disease  be  associated 

*  Vide  article  by  Dabney,  in  American  Joum,  of  Med,  Sciences^  October,  1 S82 ;  abstract 
of  Kooig'fl  treatment  in  same  journal,  April,  1881 ;  article  by  T.  G.  Richardson  in 
Jmawal  tjfthe  American  Medical  Asaociationy  vol.  i.  No.  2.  Reference  to  recent  liter- 
ature of  the  fNibjeot  mav  be  found  in  Virehow  and  Hirteh^a  Jahresbeiichtj  under  heading 
"  Pleiuitia.''  1884  and  1885. 
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with  pulmonary  gangrene,  and  exceptionally  in  other  cases,  the  air  and  liquid 
are  fetid  in  consequence  of  putrefaction. 

The  size  of  the  perforation  varies.  It  is  usually  small  when  the  affection 
supervenes  on  phthisis,  hut  in  cases  of  gangrene  it  may  be  quite  large. 
Usually,  the  site  of  the  perforation  can  be  demonstrated  by  inflating  the 
lungs  through  the  trachea.  Sometimes,  however,  it  is  impossible  to  find  the 
perforation. 

The  perforation  may  be  found  open  or  closed,  or  in  the  form  of  a  valve- 
like  structure  which  allows  air  to  enter,  but  not  to  escape  from,  the  pleural 
cavity.  The  tension  of  the  enclosed  air  is  usually  greatest  when  the  per- 
foration is  valvular.     The  perforation  may  be  closed  b/  a  fibrinous  layer. 

The  lung  on  the  affected  side  is  compressed  into  a  solid  mass  if  this  be 
not  prevented  by  old  adhesions. 

Clinical  History. — The  occurrence  of  perforation  of  the  lung  is  usually 
marked  by  acute  pain  denoting  the  development  of  pleuritis.  The  introdue- 
tion  of  air  and  the  speedy  effusion  of  liquid  give  rise  generally  to  notable 
dyspnoea,  with  accelerated  breathing,  accompanied  frequently  with  lividitj. 
The  pulse  is  in  most  cases  rapid  and  feeble.  These  symptoms  show  the 
supervention  of  a  serious  affection  of  some  kind,  and  point  to  the  chest  aa 
its  seat. 

In  some  cases  the  accelerated  breathing  and  dyspnoea  contitiue  to  be  prom- 
inent symptoms,  the  patient  suffering  greatly,  and  perhaps  being  unable  to 
lie  down  (orthopncea),  the  affection  ending  fatally,  usually  under  these  eir> 
cunistances  after  the  lapse  of  a  few  days,  and  it  may  end  fatally  in  the  course 
of  a  few  hours.  But  in  other  cases  the  violence  of  the  symptoms  subsides 
after  a  short  time,  and  the  dyspnoea  may  be  moderate  or  wanting,  save  oa 
exercise.  In  some  instances  even  considerable  exercise  is  practicable.  As 
regards  strength  and  the  general  condition  there  is  much  variation  in  differ- 
ent cases.  In  the  majority  of  cases  patients  are  confined  to  the  room  and 
bed,  but  sometimes  they  are  able  to  be  out  of  doors,  preserving  appetite  and 
not  presenting  a  notably  morbid  aspect.  Much  will  of  course  depend  on  Uie 
condition  as  regards  the  affections  of  which  this  is  a  complication. 

As  an  exception  to  the  rule,  pleuritis  with  pneumothorax  from  perforation 
is  developed  gradually  and  imperceptibly.  It  may  remain  for  a  greater  or  less 
period  quite  latent.  In  some  instances  the  accumulation  of  liquid  becomes 
large,  the  air  disappears,  and  the  affection  is  converted  into  simple  pleuritis 
with  effusion.  In  several  instances  of  this  kind  which  have  fallen  under  my 
observation  thoracentesis  was  resorted  to,  and  the  communication  between 
the  air-passages  and  pleural  cavity  through  the  perforation  was  resumed 
after  the  liquid  was  withdrawn. 

Causation. — It  is  estimated  that  from  80  to  90  per  cent,  of  all  cases  of 
pneumothorax  are  due  to  the  rupture  of  a  phthisical  cavity  into  the  pleuill 
cavity.    Although  this  rupture  usually  occurs  in  an  advanced  stage  of  pntbisi% 
it  may  take  place  before  any  suspicion  of  this  disease  exists.     The  perfora* 
tion  is  more  frequently  at  the  middle  or  inferior  portion  of  the  lung  than  a| 
the  summit.     Gangrene,  abscesses,  and  hemorrhages  in  the  lungs  are  rai# 
causes  of  pneumothorax.     It  is  sometimes  due  to  the  bursting  of  an  emph^ 
sematous  bleb  situated  just  beneath  the  pleura.     As  in  such  cases  the  air  ma^ 
not  contain  any  inflammatory  irritant,  the  pneumothorax  may  exist  without 
any  inflammatory  exudation.     Bronchiectasis  may  lead  to  rupture.     Next  itm 
frequency  to  phthisis  as  a  cause  of  pneumothorax  is  the  ulceration  of  i 
empyema  into  the  lung.     When  an  empyema  opens  spontaneously  throu 
the  thoracic  wallsj  it  may  be  that  no  pneumothorax  follows,  because  the  0{ 
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ing  is  sinuous  and  in  some  cases  acts  like  a  valve.  Injuries  of  the  chest  which 
caui*e  laceration  of  the  lung  are  attended  by  pneumothorax.  The  most  fre- 
quent of  these  is  fracture  of  the  ribs.  Simple  stab-wounds  of  the  lung 
may  occur  without  causing  pneumothorax.  A  very  small  number  of  cases 
of  pneumothomx  are  the  result  of  communication  between  the  pleural  cavity 
on  the  one  hand  and  the  oesophagus,  the  stomach,  or  the  intestine  on  the  other 
band.  Ulcerative  and  cancerous  diseases  of  these  organs  may  lead  to  this 
abnormal  communication. 

It  is  held  by  some  authorities  that  gas  may  be  spontaneously  generated  in 
the  pleural  cavity  by  the  decomposition  of  inflammatory  exudations  or  of 
blood.  This  view,  however,  is  not  proven.  The  failure  to  find  a  perforation 
cannot  in  itself  be  considered  evidence  of  the  spontaneous  generation  of  gas. 

DlAOXOSl8.-7-When  this  affection  is  developed  with  marked  symptoms  in 
the  course  of  phthisis,  its  existence  should  certainly  be  at  once  suspected ; 
bat  the  symptoms  are  not  sufficiently  distinctive  of  this  affection,  as  con- 
trasted with  pleuritis  and  effusion  without  the  presence  of  air,  to  warrant  a 
positive  differential  diagnosis.  Moreover,  as  just  stated,  the  affection  is  some- 
times latent,  the  symptoms  not  warranting  even  the  diagnosis  of  pleuritis. 
A  positive  diagnosis,  in  short,  must  bo  based  on  physical  signs,  and  these  are 
easily  obtained  and  very  explicit. 

The  presence  of  air  in  the  pleural  cavity  renders  the  resonance  on  percus- 
sion purely  tympanitic.  If  the  quantity  of  liquid  be  small  or  moderate, 
tympanitic  resonance  may  extend  over  the  whole  of  the  affected  side,  being 
propagated  from  the  level  to  the  bottom  of  the  liquid.  If  the  liquid  be  large 
or  considerable  in  quantity,  dulness  or  flatness  will  be  found  at  the  base  and 
extending  upward  (the  patient  sitting)  to  a  certain  height,  tympanitic  reso- 
nance existing  above.  Under  these  circumstances  the  relation  of  resonance 
and  dulness  or  flatness  will  always  be  found  to  vary  with  the  changed  posi- 
tion of  the  body  of  the  patient.  The  tympanitic  resonance  sometimes  has 
an  amphoric  character. 

Respiratory  sound  is  sometimes  wanting  over  the  whole  of  the  affected 
side.  Over  the  compressed  lung  bronchial  respiration 'may  often  be  found. 
The  ordinary  cavernous  respiration  is  sometimes  heard,  but  in  most  cases 
amphoric  respiration  and  amphoric  voice  or  echo  are  present,  either  limited  or 
diffused  over  the  whole  of  the  affected  side,  and  metallic  tinkling  is  generally 
conjoined.  The  presence  of  these  striking  and  distinctive  signs  renders  the 
diagnosis  easy  and  positive,  taken  in  connection  with  other  signs. 

Succussion  almost  invariably  develops  a  splashing  sound,  frequently  hav- 
ing the  same  kind  of  musical  intonation  as  the  respiration,  voice,  and  tink- 
ling sounds.  This  proof  of  the  presence  of  air  and  liquid  is  positive,  and  it 
enables  the  diagnosis  to  be  made  in  an  instant. 

The  affected  side  is  frequently  dilated,  and  presents  the  same  appearances 
as  in  cases  of  dilatation  from  liquid  either  in  simple  or  suppurative  pleu- 
ritis. 

Leyden  has  called  attention  to  the  rare  occurrence  of  abscesses  containing  air, 
situated  just  below  the  diaphragm,  either  on  the  right  or  the  left  side,  oftencr 
on  the  right,  between  the  diaphragm  and  the  upper  surface  of  the  liver.* 
The  diagnostic  features  of  these  abscesses  were  first  recognized  by  Barlow 
and  Wilks  in  1845.  Leyden  calls  the  affection  pneumothorax  subphrenicus. 
Co.'wy  calls  it  false  pneumothorax.  The  abscesses  result  from  perforating 
ulcers  of  the  stomach  or  duodenum  from  which  gas  is  derived,  circumscribed 
peritonitis  having  been  produced.  The  signs  of  pyo-pneumothorax  are  pres- 
ent.    Leyden  diagnosticated  the  affection  in  two  cases,  each  connected  with 

>  Zeitechriflfur  klinische  Medu^n,  Bd.  1,  p.  320. 
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perforating  ulcer  of  the  stomach.  The  differential  points  are — the  preaencc 
of  the  respiratory  murmur  from  the  clavicle  down  to  the  third  rib;  the 
extension  of  the  respiratory  murmur  downward  by  deep  inspiration ;  and,  at 
first,  absence  of  cough  and  expectoration.  The  abscesses  may  burst  event- 
ually into  the  lungs.  A  capital  point  in  the  diagnosis  is  the  history  of  the 
development  of  the  abscess  with  the  signs  of  peritonitis  following  symptoms 
referable  to  the  stomach  or  intestine. 

Prognosis. — The  prognosis  in  cases  of  pleuritis  with  pneumothorax  is 
always  unfavorable.  In  this  statement  traumatic  cases  are  excluded ;  the 
prognosis  in  these  cases  is  generally  favorable.  Of  the  cases  of  empyema  in 
which  pneumo-pyothorax  is  produced  by  perforation  of  lung  there  is  a  fair 
prospect  of  recovery  if  other  circumstances  be  favorable.  If  the  affection 
be  connected  with  pulmonary  gangrene,  death  takes  place  generally  within 
a  short  period.  Other  things  being  equal,  when  it  occurs  in  the  course  of 
phthisis  a  fatal  termination  is  speedy  in  proportion  to  the  progress  which 
the  latter  affection  has  made.  There  is  a  wide  variation  in  different  cases 
as  regards  its  duration  before  a  fatal  ending ;  in  many  cases  it  ends  fatally 
within  a  few  days  or  weeks,  but  sometimes  life  is  prolonged  for  months  op 
even  years.  Ii  may  continue  for  an  indefinite  period,  the  patient  experiencing 
so  little  inconvenience  as  to  consider  himself  in  fair  health.  The  following 
unique  case  will  serve  to  verify  this  statement,  and  also  to  illustrate  the 
latency  of  the  affection  occurring  in  connection  with  phthisis : 

I  received  from  Dr.  J.  H.  H.  Burgc  of  Brooklyn,  N.  Y.,  the  left  lung  which 
he  had  removed  at  a  post-mortem  examination  made  two  or  three  days  before. 
The  patient,  aged  eighteen,  an  accountant,  was  seized  four  days  before  his 
death  with  an  acuto  affection  which  proved  to  be  pneumonitis  affecting  the 
lower  lobe  of  the  right  lung.  At  the  time  of  the  attack  he  considered  him- 
self in  fair  health.  He  was  attended  by  Dr.  Burge,  who  found  the  physical 
signs  denoting  pneumonitis,  and  the  affected  lobe  was  found  aft^r  death  in 
the  second  stage  of  this  disease.  On  an  examination  of  the  chest,  in  addi- 
tion to  the  pneumonitis  Dr.  Burgc  discovered  the  signs  of  pneumo-hydro- 
thorax  affecting  the  left  side.  Metallic  tinkling  and  amphoric  respiration 
and  voice  were  well  marked.  The  upper  portion  of  the  chest  on  this  side 
yielded  a  tympanitic,  and  the  lower  portion  a  dull,  resonance  on  percussion. 

On  incjuiry  as  to  the  previous  health  the  patient  declared  that  he  was  well 
when  attacked  with  the  acute  disease  ;  that  is,  four  days  before  his  death. 
On  close  questioning,  however,  it  was  ascertained  that  he  had  had  a  slight 
cough  for  a  year,  but  so  slight  that  he  thought  nothing  of  it.  He  was  not 
conscious  of  any  deficiency  of  breath,  was  not  subject  to  pain  in  the  side, 
and,  in  short,  there  were  no  symptoms  pointing  to  so  grave  an  affection  as 
pleuritis  with  pneumothorax. 

The  left  lung  was  completely  condensed  from  compression.  The  lower  lobe 
was  readily  inflated ;  the  upper  lobe  but  slightly,  owing  to  the  free  escape  of 
•air  through  a  perforation  as  large  as  a  crow's  quill  situated  on  the  anterior 
aspect  of  this  lobe  about  midway  from  the  upper  to  the  lower  extremity.  On 
closing  the  aperture  this  lobe  was  readily  inflated.  The  perforation  was  gap- 
ing,  the  orifice  being  surrounded  by  a  cartilaginous  rim.  On  passing  a  probe 
into  the  aperture  it  entered  a  small  cavity  of  about  the  size  of  an  American 
walnut.  The  cavity  was  smooth  and  lined  by  a  membrane.  This  was  the 
only  cavity  in  the  left  lung,  and  there  were  no  phthisical  deposits.  The 
whole  surface  of  the  lung  was  covered  with  fibrin,  which  was  dense  and 
closely  adherent.  The  pleural  cavity  contained  more  than  a  quart  of  turbid 
liquid  which  was  not  fetid.  When  this  side  of  the  chest  was  opened  air 
escaped  with  force,  emitting  no  fetor.     The  upper  portion  of  the  right  lung 


PyEUMOTIIOIiAX.  147 

-r.i-ari  s^reral  phthisical  cavities,  the  largest  of  the  size  of  an  English 
"tLiv..  viifa  ^mall  phthisical  deposits. 

TELiTifEXT. — The  treatment  of  pleuritis  with  pneumothorax  in  most  cases 
^tti■n^r?  ■.■nly  palliative  and  sustaining  measures.  The  severity  of  the  pain 
isi  tLt  -iifiiressing  dyspnoea  frequently  call  urgently  frir  measures  to  procure 
rclitf.  (.^'ium.  soothing  applications  to  the  chest,  and  the  ethereal  prepara- 
t:  s-ire  icdicated  for  this  object.  The  powers  of  the  system  are  to  b<?  sus- 
tAiLr-i  rr  t««nic  remedies,  alcoholic  stimulants,  and  a  nutritious  diet.  Theso 
B-rtire^  will  generally  serve  only  to  mitigate  the  sufferings  of  the  patient 
u-i  Tr:l"ng  life ;  and  in  the  rare  cases  in  which  the  afiection  continues  for 
B-.ctt*.  Ttrar^.  or  indefinitely,  and  is  not  incompatible  with  comfortable  health, 
litne  i?  no  special  treatment  to  be  pursued,  the  main  object  being  to  invigor- 
i:e  aad  ^upfiort  the  powers  of  the  system. 

If  th«  patient  suffer  greatly  from  dyspnoea  arising  from  dilatation  of  the 
iffc<t«d  side,  the  chest  may  be  ])unctured  as  a  palliative  measure.     1   have 
nf<^n*d  to  this  operation  to  the  great  relief  of  the  patient.     The  air  will  be 
fikely  10  reaccnmulate  and  the  side  become  again  dilated  as  bt^fore ;  but  I 
iire  konTn  this  not  to  occur  for  some  weeks,  and  the  operation  may  be 
Rf«9ied  a*  oftenras  called  ft>r  by  the  dyspna'a  arising  from  the  dilatation. 
Th*:?e  remarks  on  the  treatment  have  reference  to  pneumo-pyothorax  occur- 
ms  in  c<innection  with  phthisis,  and  not  to  the  perforation   of  lung  from 
T::h'>at  inward  in  cases  of  suppurative  pleuritis.     The  treatment  of  pneumo- 
pTixhorax  when  thus  secondary  to  the  latter  di.«*ease  has  b«'on  already  con- 
sidered. (Vide  p.  42.)     It  is  a  question  whether,  when  occurring  in  cases  of 
pbthi«3«.  a  free  incision  iifto  the  chest  and  a  permanent  opening  may  not  be 
ftdviaable.     I  have  resorted  to  this  mea.<«ure  in  a  few  ca.ses  with  nr)table  relief, 
umL  apparently,  life  has  been  thereby  prolonged.     It  is  within  the  range  of 
pos?ihi]ity  that  this  procedure  may  effect  a  cure.     If  the  phthisical  affection   , 
be  gnall  and  cease  to  progress,   the  perforation  possibly  may  become  closed 
hj  adhe?ioD!>,  and  recovery  from  the  pleuritic  disease  takes  place.     Consider- 
inz  that  there  is  no  prospect  of  effecting  a  cure  by  any  other  method  of 
treatment,  and  that  the  condition  of  the  patient  is  not  injunMl  but  improved 
by  makini:  a  free  opening  into  the  chest,  there  can  be  no  objection  to  re.sort- 
bs  to  it.    In  making  a  free  opening  into  the  chest  in  a  case  of  pnennio-hydro- 
thorax  an  ansesthctic  should  not  be  administered.     I  am  cognizant  of  a  ease 
in  which  death  was  due  to  the  lii^uid  making  its  way  from  the  pleural  cavity 
tluT'Uirb  the  open  perforation  into  the  bronchi  and  trachea  and  being  inspired 
inVi  the  ouposite  lung.     This  occurred  while  the  patient  was  under  the  influ- 
ence of  chloroform  and  the  operation  for  opening  the  chest  was  in  j>rogress. 
When  the  chest,  after  perforation  of  the  lung  in  cases  of  phthisis,  becomes 
filled  with  liquid,  this  should  not  be  withdrawn  for  a  considerable  period. 
Permanent  closure  of  the  perforation  may  sometimes  ensue.     An  instance  of 
leefivery  under  these  circumstances  has  not  fallen  under  my  observati(»n.  but 
I  kave  known  several  weeks  to  elapse  after  aspiration  before  pneumothorax 
t^in  occurred. 

Pneumothorax. 

Th<»  fenn  pneumothorax  denotes  the  presence  of  air,  without  liquid,  in  the 
pWaral  cavity.  Under  these  circumstances  pleuritis  either  does  not  exist  or 
ni*n«.r  accompanied  by  effusion.  This  affection  is  certainly  extremely  rare. 
»t«  r^^urrence  has  been  doubted,  but  its  existence  is  suffieiently  established. 
In  <^^4  nf  fineumothorax  without  pleuritis  the  ])erf«>ration  of  lung  is  not 
ttci'ifcnt  to  either  gangrene  or  phthisis,  but  is  probably  connected  generally. 
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if  not  invariably,  with  emphysema,  which  may  not  be  general  but  circum- 
scribed. Emphysematous  dilatation  of  the  air-cells,  perhaps  confined  to  a 
few  lobules  at  the  margin  of  a  lobe  or  an  emphysematous  bleb,  may  lead  to  a 
minute  rupture  through  which  air  is  forced  by  the  act^  of  breathing  into  tl^e 
cavity  of  the  pleura.  Under  these  circumstances  rupture  may  be  caused  by 
lifting  a  heavy  burden,  severe  coughing,  or  violent  exertions  of  any  kina. 
The  perforation,  as  remarked  by  Gairdner,  may  be  no  larger  than  a  pinhole. 
The  presence  of  the  air  does  not  excite  pleuritis,  but  the  accumulation  may 
be  sufficient  to  compress  the  lung  into  a  solid  mass,  as  in  pleuritis  with  large 
effusion,  dilating  the  affected  side  and  removing  the  heart  from  its  normal 
situation. 

Pneumothorax  without  effusion  from  pleuritis  is  characterized  by  the 
absence  of  the  symptoms  and  signs  denoting  inflammation  and  the  presence 
of  liquid.  The  patient  suffers  chiefly  from  the  mechanical  efiects  of  the 
presence  of  air.  These  effects  relate  exclusively  to  the  respiration  and  circu- 
lation. There  is  little  or  no  febrile  movement;  the  appetite,  digestion,  and 
nutrition  are  not  affected,  and  the  vital  powers  are  maintained.  If  the  affeo* 
tion  were  to  end  fatally,  it  would  be  by  apnoea,  assuming  that  pleuritis  is 
not  developed  sooner  or  later.  It  is  unquestionable  that  this  affection  may 
end  in  recovery.  Under  the  influence  of  compression  the » perforation  may 
become  sealed  up  by  a  circumscribed  pleuritis  with  the  exudation  of  fibrin,  or 
by  the  adhesion  of  the  pleural  surfaces  at  the  point  of  perforation,  the  lung 
again  expanding  and  resuming  its  function.  Gairdner  has  quoted  the  report 
of  a  remarkable  case  illustrative  of  the  occurrence  of  pneumothorax  without 
pleuritis,  and  of  its  favorable  course  and  termination.*  Gairdner  regards  this 
case  as  unique  in  respect  of  the  distinctness  of  the  clinical  facts  on  which 
the  diagnosis  was  based.  A  case  equally  striking,  and  not  less  distinct  as 
regards  the  diagnosis,  has  fallen  under  my  observation.  The  important  points 
taken  from  the  history  of  this  case,  which  was  recorded  very  fully,  are  as 
follows : 

A  Polish  peddler,  aged  twenty-nine,  was  admitted  into  hospital  January  29, 
1856.  lie  stated  that  twelve  days  before  his  admission,  being  apparently  in 
perfect  health,  he  was  attacked  suddenly  with  a  sharp  pain  in  the  region  of 
the  left  nipple,  accompanied  with  shortness  of  breath.  This  occurred  while 
he  was  carrying  his  pack,  which  weighed  about  seventy  pounds.  He  had  no 
cough  or  expectoration.  The  pain  soon  disappeared,  but  the  want  of  breath 
obliged  him  to  give  up  his  occupation  and  led  him  to  the  hospital.  He  was  a 
vigorous  man,  weighing  about  one  hundred  and  seventy-five  pounds.  He 
presented  a  healthy  aspect,  complaining  only  of  deficiency  of  breqtb  on  exer- 
cise. This  difficulty  did  not  prevent  him  from  being  up  and  walking  freely 
about  the  ward. 

The  left  side  was  dilated  and  the  intercostal  depressions  obliterated ;  the 
resonance  over  this  side  was  purely  tympanitic,  and  auscultation  furnished 
a  well-marked  amphoric  echo  without  any  respiratory  sound.  Subsequently 
amphoric  respiration  became  extremely  well  marked,  together  with  metallic 
tinkling.  The  heart-sounds  showed  the  heart  to  be  to  the  right  of  the 
sternum. 

After  a  month  there  was  considerable  improvement  with  regard  to  the  defi- 
ciency of  breath  on  exercise.  The  dilatation  of  the  left  side  was  no  longer 
apparent,  and  the  intercostal  depressions  became  visible ;  vesicular  respiration 
extended  from  the  summit  to  the  nipple,  and  the  amphoric  sounds,  with  the 
metallic  tinkling,  had  disappeared. 

Three  weeks  afterward  the  patient  felt  sufficiently  improved  to  leave  the 
hospital  and  return  to  his  occupation.     The  respiratory  murmur  on  the  left 

^  Qinical  Medicine,  Edlnbui^h,  18C2,  p.  381. 
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side  was  feeble,  but  everywhere  appreciable,  with  no  abnormal  modification 
save  in  intensitj,  and  no  amphoric  sounds.     The  impulse  of  the  heart  was  ' 
felt  OD  the  left  side  of  the  sternum. 

.  Tlie  patient  consulted  me  a  month  after  his  discharge  from  the  hospital. 
He  had  returned  to  bis  occupation  of  peddling,  carrying  his  pack  on  his  back 
u  before.  He  bad  experienced  no  difficulty  from  want  of  breath  until  three 
days  before  his  visit  to  me,  but  for  three  days  the  deficiency  of  breath  on 
exercise  bad  been  considerable.  On  examination  of  the  chest  the  left  side 
was  everywhere  tympanitic ;  there  was  no  respiratory  murmur  on  that  side, 
and  the  heart  was  on  the  right  side  of  the  sternum.  No  amphoric  sounds. 
He  complained  of  nothing  but  the  want  of  breath ;  excepting  this  he  was 
wen. 

I  did  not  see  the  patient  afterward  for  eleven  months.  At  the  end  of  that 
tine  he  called  to  see  me  with  another  patient.  After  his  former  call  upon 
Be  he  gave  up  peddling  and  became  a  farm-laborer.  He  now  appeared  and 
reported  himself  to  be  perfectly  well.  The  respiratory  murmur  was  every- 
where heard  over  the  left  side,  but  was  slightly  weaker  than  on  the  right 
fide.  The  apex-beat  of  the  heart  was  in  its  normal  situation.  The  left  side 
laterdly  and  posteriorly  presented  to  the  eye  slight  contraction. 

This  was  a  case  of  simple  pneumothorax  without  pleuritis.  A  pinhole 
perforation  at  a  weak  point  or  the  rupture  of  an  cmphysematrius  bleb  prob- 
ably took  place  in  consequence  of  the  muscular  exertion  of  carrying  his 
pack.  He  had  nearly  recovered  when,  on  resuming  his  occupation,  the  per- 
foration was  reopened  and  the  pneumothorax  reproduced.  Kccovery  again 
took  place,  and  after  the  lapse  of  several  months  appeared  to  be  permanent. 
A  sufficient  number  of  cases  of  pneumothorax  without  pleuritis  to  serve 
as  a  basis  for  the  clinical  history  and  prognosis  are  not  yet  available.  The 
infrequency  of  the  aflfection  is  such  that  the  collection  of  a  considerable 
number  of  cases  for  analysis  cannot  soon  be  expected.  The  case  just  given, 
and  the  case  reported  by  Gairdner,  go  to  show  that  a  favorable  progno.^is 
may  be  entertained.  The  physical  signs  are  those  of  pneumo-pyotliorax  or 
pneumo-hydrot borax,  excluding  those  denoting  the  presence  of  licjuid.  The 
affection  is  to  be  differentiated  from  diaphragmatic  hernia. 

As  regards  treatment,  it  is  obvious  that  no  special  course  of  medication  is 
called  for.  The  compression  of  lung  probably  favors  the  healing  up  of  the 
perforation,  so  that  it  would  not  be  advisable  to  puncture  the  chvst  in  order 
to  allow  the  air  to  escape.  Active  exercise  or  muscular  efforts,  as  in  strain- 
ing, are  to  be  avoided,  not  only  during  the  continuance  of  the  affection,  but 
for  some  time  after  recovery,  lest  the  orifice  may  be  reopened,  as  in  the  case 
just  detailed.  Soothing  embrocations  to  the  chest  will  be  useful  as  palli- 
atives, but  nothing  can  be  gained  by  active  counter-irritation.  A  nutritious 
diet  may  be  allowed.  Cathartics,  diuretics,  and  rubefacients  are  not  indi- 
cated. 

Cfircumscribed  Pleuritis. 

The  frequency  with  which  pleuritic  adhesions  over  a  limited  area  are  found 
after  death  is  proof  that  circumscribed  pleuritis  often  occurs.  But  the  inflam- 
mation which  results  in  these  adhesions  is  often  subacute,  and  generally  occurs 
without  giving  ri.se  to  much  pain  or  other  disturbance.  As  already  stated, 
circumscribed  pleuritis  is  secondary  to  some  pulmonary  affection,  especially 
phthisis  and  pneumonitis.  It  differs  from  a  primary  general  pleuritis  in  not 
giving  rise  to  pleuritic  effusion.  Fibrinous  exudation  is  sometimes  small, 
and  perhaps  may  be  altogether  absent,  the  adhesions  taking  place  purely 
by  a  hyperplasia  or  proliferation  of  the  connective  tissue.     Limited  to  the 
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pleura  invefeting  the  diapbragni  (diaphragmatic  or  phrenic  pleuritis)*  in 
luation  ii*  supjujaed  to  give  rise  to  symptoms  which  are  distinctive — namelj 
liieeoagh  altendcd  with  pain,  and  pain  referable  to  the  diaphragm  in  the  ac 
of  euughing.  It  may  be  doubted,  however,  if  these  symptoms  Ik?  sufficiel 
tu  mark  the  aituation  of  inflammation  or  to  distinguish  inflammation  frol 
pleurodynia.  If  from  the  symptoms  circumscribed  pleuritis  be  suspects' 
the  treatment  indicated  embraces  moderate  counterirritation,  soothing  appfi 
cations  to  the  chest,  and  anodyne  remedies.  The  successive  attacks  of  eii 
cumscrihed  pleurilis  which  occur  during  the  progress  of  phthisis,  and  whiti 
lead  to  firm  adhesions^  are  seldom  accompanied  by  much  pain  and  only  ci 
for  palliative  measures. 

Circumscribed  collections  of  sero-fibrinous  or  purulent  lir^uid  are  usually, 
if  not  always,  preceded  by  general  pleuritis,  which  has  led  to  the  adhesiuii 
surrounding  the  space  in  which  the  lir|uid  is  contained.  These  cuHecliofl 
may  be  situated  at  the  lower  part  of  the  chest,  between  the  lung  aind  dij 
phrugm  or  between  the  lubes.  The  previous  history  and  the  appearaneefi 
the  chest  will  generally  show  the  prior  existence  of  general  pleuritic,  ~ 
diagnosis  of  circumscribed  collections  of  liquid  is  not  always  easy.  For  I 
physical  signs  the  reader  is  referred  to  works  which  treat  more  fally 
thoracic  diseases.  The  treatment  embraces  the  measures  for  promotinl 
absorption,  and  if  the  liquid  be  puriilciit,  this  fact  having  been  demonstnite 
by  means  of  the  exploring  trocar,  it  is  advisable  to  efl'ect  hn  removal  by  a  fr< 
opening  after  a  trial  of  repeated  aspirations.  The  latter  have  been  suecessf 
in  some  cases  under  my  obaervatioQ. 


Hydrothorax, 

Hydrothorax,  using  the  term  correctly,  is  not  a  variety  of  pleuntis.  but 
is  noticed  in  this  connection  because^  as  far  as  certain  symptoms  and  physic 
signs  are  concerned,  it  has  points  in  common  with  pleuritis  accompanied  bj 
liquid  effusion.  In  the  proper  sense  of  the  term  it  denotes  a  dropsical  affe^ 
lion.  The  effused  liquid  is  serum  devoid  of  fibrin.  The  effusion  is  not 
result  of  inflammation  or  any  other  affection  of  the  pleural  membrane,  bi 
proceeds  from  those  conditions  relating  to  the  blood  and  circulation  on  whic 
dropsical  effusion  in  other  situations  depends.  It  very  rarely,  if  ever,  occui 
alone,  but  is  an  element  of  general  dropsy ;  that  is,  dropsical  effusion  cxis 
at  the  same  time  in  the  peritoneal  cavity  and  in  the  subcutaneous  areold 
tissue,  the  latter  constituting  cither  cedcma  or  anasarca.  As  a  rule,  in  caa' 
of  general  dropsy  the  hydrothorax  is  subsequent  to  the  anasarca  and 
hydroperitoneum. 

The  signs  which  denote  the  presence  of  liquid  in  the  pleural  cavity  ad 
applicable  alike  to  inflammatory  and  dropsical  effusion.     The  proof  afford* 
by  the  change  of  level  of  the  liquid,  corresponding  with  changes  of  the  pod 
tion  of  the  Ixjdy,  is  more  constantly  available  in  hydrothorax,  because  fibr 
is  not  present  to  agglutinate  the  pleural  surfaces  and  lead  to  permanent  adhj 
gions,    But  the  distinctive  feature  of  this  affection  is  the  existence  of  effuttk 
in  both  pleural  cavities.    Hydrothorax  is  bilateral,  provided  the  pleural  cavitJ 
on  one  side  bo  not  abolishi'd  by  universal  adhesions  due  to  a  previous  alta<S 
of  picuritis,  whireas  pleuritis  when  it  is  primary  is  unibiteral.     The  amouii 
of  dropsical  effusi(»n,  Ijowever,  in  both  aides  is  generally  nut  uniform*     It  i 
not  uucoutmun  to  find  in  tbe  pleural  cavity  on  one  side  a  quantity  nf  liqi 
considerably  larger  than  is  contained  in  the  cavity  on  the  other  side.     It  1113 
then  be  laid  down  as  a  rule  that  if  the  physical  signs  show  the  presence      _ 
liquid  in  bcitfi  sides  and  general  dropsy  c<»exist,  the  affection  is  hydrothoriix. 
A  friction  murmur  19  of  course  nut  developed  in  this  affection* 
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Sjmptoms  denoting  inflammation — namely,  pain,  cough,  and  febrile  move- 
Beni--do  not  belong  to  the  clinical  history  of  hydrothorax.  The  respirations 
are  increased  in  frequency,  and  the  patient  suffers  from  deficiency  of  breath  or 
dvspoc^  in  proportion  to  the  amount  of  dropsical  effusion.  Existing  in  both 
lu)^  it  is  obvious  that  the  embarrassment  of  respiration  will  be  the  same  as 
if  ill  the  liquid  were  in  one  pleural  cavity,  and  twice  as  much  as  if  the  effu- 
flos  in  one  side  were  unaccompanied  by  an  equal  effusion  in  the  other  side. 
If  there  be  considerable  effusion  dyspnoea  will  be  marked,  amounting  per- 
haps to  orthopnoea,  and  death  by  apno^a  may  be  due  to  the  amount  of  effu- 
sioo.  Cardiac  lesions  producing  obstruction  of  the  mitral  orifice  especially 
iiiror  the  occurrence  of  hydrothorax  after  these  lesions  have  led  to  dilatation 
of  the  right  cavities  of  the  heart. 

The  measures  of  treatment  in  hydrothorax  are  those  indicated  in  general 
dropsy,  and  these  need  not  be  considered  in  this  connection.  Aspiration 
fhould  be  resorted  to  as  a  palliative  measure  if  the  amount  of  effusion  be 
goiciently  large  to  occasion  much  suffering,  although  not  sufficient  to  endan- 
ger life.  If  there  be  any  danger  from  apnoea,  aspiration  is  to  be  employed 
without  delay.  It  is  an  unobjectionable  measure.  I  have  resorted  to  it 
ireqaeotly.  As  there  is  no  obstacle  to  the  expansion  of  the  compressed 
hing  in  cases  of  hydrothorax,  all  the  effused  liquid  may  be  at  once  removed 
without  the  distress  which  is  liable  to  accompany  aspiration  in  cases  of  pleu- 
Ti*y. 

It  should  be  added  that,  in  some  cases  in  which  it  is  dependent  on  mitral 
ohsttruction,  hydrothorax  is  greatly  out  of  proportion  to  the  amount  of  drop- 
Bcal  effusion  in  other  situations.  I  have  repeatedly  observed  prompt,  com- 
plete, and  permanent  relief  procured  by  the  hydragogue  operation  of 
eUteriam  in  these  cases,  but,  as  a  more  prompt  and  less  debilitating 
measare,  aspiration  is  to  be  preferred. 


CHAPTER    IV. 
PNEUMONITIS. 

Sett  of  the  Inflammation. — Varieties:  Acute  Lobar  Pneumonitis:  Anatomical  Characters; 
Laws  of  the  Disease ;  Clinical  lIistor>' ;  Causatiou ;  Diaguosis ;  Pathological  Charac- 
ter; Prognosis. 

HAVING  considered  in  the  preceding  chapters  inflammation  affecting  the 
eerous  membrane  investing  the  lungs,  inflammation  seated  in  the  pulmo- 
nary substance  or  parenchyma  is  next  to  be  considered.  The  latter  is  called 
pntmomtis  or  pneumonia.  Pneumonia  is  the  name  commonly  used,  but 
pneumonitis  is  the  more  appropriate  term,  being  in  conformity  with  the  plan 
of  distinguishing  inflammatory  affections  by  the  suffix  itis.  The  latter  term 
will  be  adopted  in  the  headings,  but  elsewhere  the  two  names  will  be  used 
indifferently.  The  question  at  once  arises,  What  constitutes  the  parenchyma 
or  substance  of  the  lungs?  These  terms  relate  to  the  pulmonary  lobules, 
which  are  composed  of  air-cells,  infundibula,  alveolar  passages,  and  bron- 
diiolefi.  A  bronchus  after  it  enters  a  lobule  is  called  a  lobular  bronchus  or 
liroiichiole ;  it  divides  dichotomously  once  or  twice,  and  terminates  in  the 
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alveolar  passages,  into  which  open  the  air-cells,  air-vesicles,  or  alveoli.  The 
alveolar  passages  also  divide  a  few  times,  and  end  in  funnel-shaped  spacer 
called  infundibula,  the  walls  of  which  are  composed  of  thickly-placed  air- 
vesicles.  The  lobular  bronchi  are  devoid  of  cartilage-plates  and  of  mucous 
glands,  and  are  lined  with  a  layer  of  low  cylindrical  ciliated  epithelial  ccUk 
The  walls  of  the  air-cells  and  alveolar  passages  are  composed  of  a  homoge- 
neous basement-substance  containing  a  few  oval  nuclei  of  connective-tissue 
cells  and  a  rich  network  of  elastic  fibres  and  of  pulmonary  capillaries.  Thej 
are  lined  with  a  single  layer  of  flat  polyg(mal  cells,  some  of  which  are  small, 
nucleated,  and  granular,  others  larger,  non-nucleated,  and  homogeneous  in 
appearance.  It  is  only  the  nucleated,  granular,  epithelial  cells  which  take 
any  active  part  in  inflammatory  diseases  of  the  lungs.  In  acute  pneumonitis 
the  inflammation  is  seated  in  the  air-cells  and  bronchioles.  The  diiferences 
in  structure  between  the  membrane  composing  the  wall  of  the.se  parts  and 
the  bronchial  mucous  membrane,  together  with  a  difitTencc  of  function  and 
of  blood-supply,  will  serve  to  account  for  the  fact  that  the  inflammation  in 
pneuuKmitis  may  be  limited  to  the  pulmonary  substance,  and  also  the  fact 
that  in  bronchitis  the  inflammation  rarely  extends  to  the  pulmonary  paren- 
.  chyma.  This  is  in  accordance  with  a  pathological  law  —  namely,  that 
1  inflammation  of  a  structure  does  not,  as  a  rule,  extend  to  another  structure, 
however  proximate,  which  has  important  anatomical  differences  or  which 
differs  as  regards  its  functions.  Some  striking  examples  of  conservatism  iu 
disease  will  be  found  to  hinge  upon  this  pathological  law.  The  fact  also 
that  the  lining  membrane  of  the  air-cells  is  not,  strictly  speaking,  a  mucous 
membrane  will  account  for  important  differences  pertaining  to  the  inflam- 
matory products  of  pneumonitis  when  compared  with  bronchitis  and  other 
mucous  inflammations.  The  relation  of  the  air-cells  to  the  terminal  branches 
of  the  pulmonary  artery  is  also  involved  in  the  pathological  phenomena  of 
inflammation  of  the  parenchyma  of  the  lungs. 

The  different  forms  of  pneumonitis  may  be  classified  as  fibrinous  or  lobar, 
catarrhal  or  lobular,  purulent,  fibrous,  and  caseous  or  tubercular.  Caseous 
pneumonitis  and  fibrous  pneumonitis  will  be  considered  in  connection  with 
phthisis. 

Acute  Lobar  Pneumonitis— Pneumonic  Fever. 

Acute  lobar  pneumonitis  is  the  disease  called  by  German  writers  croupom 
jvwunwnia.  By  others,  especially  French  writers,  it  is  sometimes  called 
JiLriiiouji  pneumonitis.  According  to  the  view  which  will  be  presented  in 
treating  of  the  pathological  character  of  the  disease,  each  of  these  names  is 
incorrect,  and  they  all  imply  that  the  disease  is  a  purely  local  inflammation, 
whereas  there  are  suflicicnt  grounds  fur  regarding  it  as  an  essential  fever.  A 
more  appropriate  name,  therefore,  is  pneumonic  fever.  The  name  acute  lobar 
pneum(mitis  is  here  retained  in  conformity  with  usage  and  for  the  sake  of 
convenience  for  reference. 

Anatomical  Characters. — The  first  appreciable  change  resulting  from 
acute  inflammation  is  the  same  here  as  in  other  situations — namely,  active 
congestion  accompanied  by  transudation  of  serum.  This  is  known  as  the 
first  stage  or  stage  of  congestion  or  engorgement  {engouenvent).  The 
inflamed  portion  of  the  lung  is  heaver  than  in  its  healthy  stute ;  on  section 
the  cut  surfaces  present  a  dark-red  appearance,  and  a  bloody,  frothy  liquid 
flows  in  abundance.  The  affected  portion  of  the  lung  presents  the  same 
appearance  as  in  u>dema  with  marked  congestion.  The  microscopical  exami- 
nation shows  the  pulmonary  capillaries  widely  distended  with  blood,  aud  the 
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lir-cells  filled  with  a  8erous  fluid  containing  red  blood-corpuscles  in  abundance, 
I  few  white  blood-corpuscles,  and  larger  granular  cells  which  are  the  epithe- 
lial cells  washed  off  by  the  watery  transudation  from  the  blood.  In  this 
stage  the  affected  portion  of  the  lung  docs  not  sink  in  water. 

In  the  second  stage,  usually  called  the  stage  of  red  hepatization,  the  air- 
cells  and  bronchioles  become  filled  with  a  solid  exudation  and  cease  to  con- 
tain air.  The  solidified  lung  is  of  a  brownish-red  color,  non-crepitant,  and 
presents  an  appearance  not  unlike  that  of  the  liver,  whence  the  name  hepat- 
iiation.  Upon  its  cut  or  torn  surface  it  presents  a  very  characteristic  granular 
ippearanee,  due  to  the  projection  of  the  little  solid  masses  which  distend  the 
lir-celU  and  bronchioles.  In  a  lung  previously  affected  with  emphysema  these 
gnnules  are  very  large  and  distinct.  When  examined  soon  after  death  the 
cut  »arface  is  dry  ;  later,  a  viscid,  turbid,  reddish  fluid  may  be  made  to  escape. 
The  substance  of  the  lung  breaks  down  under  the  pressure  of  the  finger  more 
readily  than  in  its  healthy  state ;  that  is,  it  is  more  friable.  Its  volume  is 
tboat  e<jual  to  that  of  the  lung  in  a  state  of  full  inspiration,  and  it  does  not 
collapse  when  the  chest  is  opened.  Its  weight  is  much  increased ;  a  single 
lobe  solidified  by  inflammatory  exudation  increases  in  weight  from  one  to  two 
pounds,  and  an  entire  lung  solidified  may  acquire  an  additional  weight  of  four 
pounds.  Owing  to  the  absence  of  air,  portions  of  the  solidified  lung  sink 
when  thrown  into  water.  Examined  with  the  microscope,  the  substance 
filling  the  air-cells  and  small  bronchi  is  found  to  be  composed  of  it  network 
of  fibhllatod  fibrin  containing  in  its  meshes  a  large  number  of  pus-cells  or 
white  blood-corpuscles  and  of  red  blood-corpuscles.  A  few  desquamated  and 
proliferating  epithelial  cells  of  the  alveoli  and  a  variable  amount  of  amorph- 
003  granular  matter  arc  also  present.  The  reddish  color  of  the  lung  in  this 
stage  is  due  to  congestion  and  to  the  large  number  of  red  blood-corpuscles 
present  in  the  exudation.  Some  of  the  air-cells  often  appear  to  be  com- 
pletely filled  with  fibrin  and  red  blood-corpuscles,  conveying  the  impression 
of  an  extravasation  of  blood.  Probably  most  of  the  red  blood-corpuscles 
escape  by  diapedesis.  There  can  be  little  doubt  that  the  pus-cells  are  emi- 
grated white  blood-corpuscles.  The  lung-texture  is  not  essentially  altered  by 
the  inflammatory  process.  It  contains,  especially  in  the  interlobular  connec- 
tiie  tid^nie.  some  emigrant  cells. 

When  the  brownish-red  color  of  the  solidified  lung  gives  place  to  a  gray 
color,  the  lung  is  said  to  be  in  the  stage  of  gray  he{)atization.  The  granular 
appearance  is  then  less  distinct  and  the  surface  is  moist.  The  red  blood-cor- 
poscles  are  fewer  in  number,  but  the  pus-cells  are  more  abundant  and  contain 
■olecnles  of  fat.  The  lung  may  present  the  appearance  of  gray  hepatiza- 
tioo  after  death  within  a  few  days  from  the  onset  of  the  disease,  or  the  aspect 
■ay  be  that  of  red  hepatization  after  the  disease  has  lasted  two  weeks  or 
■ore.  3Iost  frequently  the  lung  is  found  in  the  condition  of  mottled  hepat- 
iiation:  that  is,  of  mixed  gray  and  red.  It  is  usually  considered  that  gray 
^tttixation  is  a  later  stage  of  red  hepatization,  the  inflammatory  products 
being  in  process  of  absorption.  Absorption  may  take  place  with  great  rapid- 
ity. The  statement  by  Bindfleisch  and  others  that  the  greater  part  of  the 
exudation  is  expectorated  is  certainly  incorrect.  The  matter  expectorated, 
ii  general,  bears  no  proportion  to  the  quantity  of  exudation,  and  there  are 
caMS  in  which  the  exudation  disappears  without  any  expectoration. 

In  the  third  stage,  or  stage  of  absorption,^  the  red  blood-corpuscles  lose 
their  coloring  matter,  the  pus-cells  undergo  fatty  degeneration,  the  fibrin 

*  Anatnmicallv,  it  is  customary  to  reckon  four  stages  of  pneumonitis — viz.  enporge- 
iiKDt,red  hepatization,  pray  hepatization,  and  resolution.  As  red  hepatization  and  gray 
hepatizitioa  cannot  be  dUtin^ushed  from  each  other  clinically^  they  are  here  combined 
inio  one  stage,  that  of  consolidation. 
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becomes  grftnulnr,  and  an  cffuston  of  serum  takes  place,  so  tliftt  a  kind  nf 
granulo-fatty  emulsion  is  formed  siiitable  for  absorption  by  the  lymphaticA 
and  blood -veiiaels.  In  favorable  csisesi  nfter  the  reniovnl  of  the  exudfttinn 
the  air-cells  are  found  to  have  sustained  no  damage.  The  pulmonsiry  struc- 
ture remains  intact  while  the  exudation  remains^  and  its  functional  copacity 
is  fully  reiilorcd  after  the  exudation   disappears. 

When  after  death  the  color  of  the  inflamed  lung  is  yellow  nr  grayish-y<^l- 
low,  the  granular  appearance  absent,  the  tissue  soft  and  exuding  a  creauiv 
fluid,  the  lung  is  said  to  be  in  the  condition  of  purulent  infiltration.  The 
exudation  which  fills  the  air-cells  consiitts  almost  wholly  of  pus,  and  pus-cells 
are  present  abundantly  in  the  interlobular  tissue,  but  the  lung-tissue  iB  not 
broken  down.  This  condition  of  purulent  infiltration  is  thought  to  favor  the 
formation  of  pulmonary  abtices8c«  in  which  collections  of  pus  take  place  in 
cavities  resulting  from  breaking  down  of  the  lung-tissue.  Gangrene  of  the 
affected  portion  of  lungs  sometimes  occurs,  but  this,  as  well  as  the  occur- 
rence of  abscess,  is  extremely  rare.  Lobar  pneumonitis  never  terminates 
directly  in  caseous  degeneration,  as  has  been  claimed  by  some  writers.  When 
phthisis  intervenes  upon  lobar  pneumonitis  an  infection  with  the  tuberculous 
virus  must  have  occurred. 

It  is  probable  that  in  mre  instances  lobar  pneumonitis  terminates  in  inter- 
atilial  pneumonitis  characterized  by  a  new  growth  of  confiective  tissue  in  the 
Walls  of  the  air-cells.  Little  nodules  of  connective  tissue  may  gn^w  fr»>iii 
the  alveolar  walls  into  the  interior  of  the  air-cells»  which  are  thereby  niuiu 
or  less  completely  occluded.  There  is,  however,  a  differerree  of  opinion  «•<  to 
wViether  these  eases  of  interstitial  pneumonitis  apparently  following  lobar 
ptreumonitis  are  not  from  the  beginning  a  peculiar  fonn  of  pneumonia  not 
to  be  identified  with  the  ordinary  loV>ar  varict}'.  The  symptoms,  however, 
at  the  onset  of  the  diaea&e  may  not  be  distinguishable  from  those  of  lobar 
pneumonia. 

Fleuritis  with  fibrinous  exudation  is  developed  in  the  portion  of  the  pjfura 
covering  the  affected  lobe  or  lobe^  of  the  lung.  This  concurrent  pleuritii?  is 
never  absent  except  in  those  rare  cases  in  which  the  pneumonitis  has  not 
extended  to  the  surface  of  the  lur>g.  The  pleuritis  is  circumscribed  and 
dry  ;  mucli  liquid  effusion  occurs  only  as  an  exception  to  the  rule.  To  these 
exceptional  cases  with  Iltjuid  effuetion  may  be  applied  the  term  pUurr»-jmru. 
mmiift,  although  in  a  strict  sense  nearly  every  case  of  pneumonia  is  pleuro- 
pneumonia. 

More  or  less  bronchitis,  affecting  the  bronchial  tubes  within  the  affected 
lobe  or  lobes,  usually  exists  with  poeumunitis.  In  some  cases,  however*  the 
pneumonitis  passes  through  its  whole  course  with<jut  affording  any  evidence 
of  this  circumscribed  bronchitis.  Bronchitis  affecting  the  bronchial  tuK  -  '  t 
both  lungs  is  sometimes,  but  rarely,  present  with  pneumonitis.  When  x\i'-v 
two  affections  are  combined  it  is  accidental ;  bronchitis,  as  the  priniary  affec- 
tion, does  not  tend  to  the  developtnent  of  pneumonitis,  and  the  latter  has  no 
'tendency  to  give  rise  to  bronchitis  save  within  the  affected  lobe  or  lobes* 

Of  the  various  forms  of  bacteria  which  may  be  found  in  the  affeeti'd  bninchi 
and  air-cells  in  lobar  pnenrnonitia,  at  present  the  most  important  are  the  ellip- 
tical organisms  wliich  are  described  by  Friedl'dnder  as  micrococci,  but  which  are 
classified  by  some  authorities  preferably  as  bacilli.     These  oval  bacteria  occur 
jfre<|Uently  in  j>airs  and  sometimes  in  chains.     Their  special  morjjhologieal  cha- 
jlracteristic  is  the  presence  of  a  gelatinous  cjipsule  which  can  be  stained  by  ecr- 
Uain  aniline  dyes.    This  capsule,  however,  may  exist  around  other  forms  of  bac- 
teria.    Friedlauder's  capsule  cf>cci  are  found  in  the  exudation  especially  during 
F  the  stage  of  red  and  of  mottled  hepatization,  and  less  abundantly  in  pray  hf]sMT- 
luation*      The  pure  cultures  of  the  cocci  in  nutrient  gelatin  are  coinpareti  in 
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their  form  to  a  nail,  the  head  of  the  nail  being  represented  by  the  knob-like 
growth  of  the  organisms  on  the  surface  of  the  gelatin,  and  the  rest  of  the 
nail  bj  the  growth  in  the  line  produced  when  the  gelatin  is  stabbed  by  the 
fire  u^ied  in  planting  the  organisms.  These  bacteria  have  been  found  not 
odIj  in  the  lungs  after  death,  but  also  in  the  sputum  during  life,  and  in  san- 
gainuleot  fluid  withdrawn  by  a  hypodermic  syringe  from  the  hcpatizcd  lung 
during  life.  Injections  of  the  pure  cultures  into  the  lungs  of  mice  causes 
lubalar  pneumonia,  pleurisy,  and  invasion  of  the  blood  by  the  organisms. 
pDeomonia  has  been  produced  by  the  injection  of  the  organisms  into  the 
lungs  of  dogs  and  of  Guinea  pigs,  but  the  effects  are  inconstant.  Rabbits 
Mem  to  be  refractory  to  the  inoculation  of  the  organisms. 

The  evidence  that  the  capsule  cocci  of  Friedliinder  are  the  infectious  agents 
is  lobar  pneumonia  cannot  be  considered  conclusive.  Among  the  o1)jcctions 
to  accepting  them  as  the  cause  of  pneumonia  may  be  mentioned  their  incon- 
gttncv,  the  presence  of  other  bacteria  in  pneumonia,  and  the  possibility  of 
producing  similar  results  in  animals  by  the  inoculation  of  different  kinds  of 
btcteria.  Bacteria  morphologically  identical  with  the  so-called  cocci  of  pneu- 
Bonia  have  been  found  in  the  sputum  in  the  absence  of  pneumonia.  Further 
ob^en-ations  and  experiments  are  necessary  in  order  to  determine  the  real  sig- 
oiicaDce  of  the  pneumonic  cocci.*  It  may  be  added,  however,  that  if  acute 
lobar  pneumonia  be  correctly  regarded  as  an  infectious  disease,  its  pathological 
connection  with  a  specific  micro-organism  is  a  rational  inference.  The  ques- 
tion, then,  is  whether  the  bacteria  described  by  Friedliinder  have  a  special 
pathnlogical  connection  with  this  disease,  or  whether  a  special  parasitic  organ- 
bn  is  vet  to  be  discovered. 

To  the  foregoing  sketch  of  the  anatomical  characters  may  be  added  certain 
hwsof  the  disease,  which  are  best  presented  in  this  connection.  One  of  these 
rebtes  to  the  situation  of  the  pulmonary  affection.  Pneumonitis  attacks,  in 
the  great  majority  of  cases,  the  lower  lobe,  and  the  lower  lobe  of  the  right 
oftener  than  of  the  left  lung.  Exceptionally,  it  sometimes  attacks  primarily 
ID  upper  lobe,  and  in  these  cases,  as  a  rule,  the  disease  is  more  severe ;  but 
to  this  rule  there  are  exceptions.  The  disease  very  rarely,  if  ever,  attacks 
two  lobes  simultaneously,  but  it  invades  not  infrequently  in  succession  a  sec- 
ond and  even  a  third  lobe.  The  inflammation  does  not  extend  from  one  lobe 
to  another,  but  whenever  a  new  lobe  is  affected  it  is  the  seat  of  a  new  inva- 
lion.  The  lobes  of  one  lung  may  be  successively  invaded  or  a  single  lobe  on 
both  sides ;  or,  an  entire  lung  being  first  affected,  a  lobe  of  the  other  lung 
Baj  be  attacked.  In  the  two  latter  eases  the  pneumonitis  is  said  to  be 
double.  The  name  '^  crossed  pneumonia "  has  been  applied  to  the  disease 
vhen  the  lower  lobe  of  one  lung  and  the  upper  lobe  of  the  opposite  lung  are 
afefted. 

The  inflammation  extends  at  least  over  an  entire  lobe,  as  the  name  lobar 
paeumoDitis  implies,  in  the  great  majority  of  cases.  There  are  exceptions  to 
tkia  rule.  I  have  known  some  in.stances  in  which  the  physical  signs  clearly 
ihowed  the  occurrence  of  inflammation  extending  over  a  limited  area,  with- 
out any  evidence  of  the  circumscribed  pneumonitis  being  a  complication  of 
inv  other  pulmonary  disease.  In  a  lobe  invaded  secondarily — that  is.  one 
lobe  being  already  affected — the  inflammation  is  sometimes  found  after  death 

Mt  b  claimed  by  Sternberg  and  by  Friinkel  that  the  micrococci  which  are  sometimes 
fcond  in  the  s{)iitum  of  healthy  person8,  and  which  when  in<K-ulated  into  rabbits  cause 
ttrvereand  fatal  form  of  septicfemia  (iSiemberpj's  sputum  septicfrmia ),  are  the  probable 
■wcific  cause  of  acute  loliar  pneumonia.  These  sputum  micrococci  have  been  found  in 
the  long  in  lobar  pneumonia,  and  are  more  c(»mmon  in  pneumonic  sputum  than  Fried- 
Ittdei's  bacilli.  No  positive  proof  of  the  correctness  of  these  views  lias  been  brought 
iMvard. 
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to  liave  extended  over  a  portion  only  of  the  lobe.     This  fact  I  have  repeot- 
cdly  nuted,  but  |)erha]>s  had  the  life  of  the  patients  been  prolonged  the  vhole] 
of  the*  lobe  would  have  been  affected. 

The  wliole  of  the  lobe  first  invaded  is  not  at  once  affected.     The  iiiflamma- 
tion  bet!;ins  at  a  certain  point  or  at  gevcral  di&tinct  points,  and  extends  from 
lobule  to  lobule  until  the  entire  lobe  is  involved.     The  point  or  points  of  ' 
departure  may  be  at  either  the  upper  or  lower  extremity  of  the  lobe,  and  at  j 
either  the  superficies  or  centre  of  the  lobe.     The  diffusion  of  the  inflamma- 
tion over  the  lobe  takes  place  with  more  or  less  rapidity ;  sometimes  a  few  I 
hours  suffice,  but  in  ?^ome  eases  it  occupies  several  days.     The  process  of 
the  solidification  from  the  exudation  may  be  determined  very  accurately  from  i 
day  to  day  or  from  hour  to  hour  by  means  of  physical  signs. 

The  inflammation  very  rarely  ends  with  the  occurrence  of  engorgement! 
onlvt  without  exudation,     Solidification  almost  always  occurs,  and,  when  the 
inflammation  is  not  secondary  to  another  pulmonary  disease^  usually  ext<sndaJ 
over  the  lobe  or  lobes  invaded. 

With  respect  to  the  situation  and  extent  of  the  affection,  the  following  arii  j 
the  results  of  an  analysis  of  121  cases.*  In  29  eases  it  wan  limited  to  the  J 
lower  lobe  of  the  rif/Itt^  and  in  25  cases  t-o  the  lower  lol>e  of  the  fc/t  lun^r.  It 
extended  over  the  whole  of  the  ntfhl  lun^  in  27 1  and  over  the  whole  of  th«lJ 
Irfi  lung  in  9  cases.  It  was  limit4?d  to  the  upper  lobe  of  the  rtffht  lung  in  SJ 
and  to  the  upper  lobe  of  the  k/t  lung  in  'd  cases.  It  was  seated  iti  the  lower! 
lobe  of  both  lungs  in  8  cases. 

Clinical  Histoby, — The  division  of  acute  pneumonitis  into  Ptagos  is  ha^cdl 
upon  differences  as  regards  the  anatomical  characters  at  different  periods  of  thej 
disca?;e.     The  first  stage  embraces  the  period  during  which  the  aifeclcd  lobe  if  I 

the  state  of  active  congestion  or  engorgement.     This  stage  is  called  the] 
tage  of  engorgement.       The  disease  is  considered  as  passing  into  the  fifc^*ti(] 
stage  when  the  affected  lobe  or  a  greater  part  of  it  has  become  solidified  by  J 
the  inflammatory  exudation,      This  stage  is  called  the  stage  of  solidification  j 
or  hepnti station.      In  the  third  stage  the  afi'ected  lobe  is  in  one  of  two  eondi«i 
tions.     If  the  disease  pursue  a  favorable  course,  the  third  stage  begins  wbeml 
it  is  evident  that  absorption  of  the  exuded  matter  is  going  on,  and  convales^J 
cencc  tokes  place  during  this  period.     This  may  be  called  the  stage  of  resolu^ 
tion,       If  the  disease  pursue  an  unfavorable  course  the  third  stage  is  one  of  I 
pnrulent  infiltration.     If  this  stage  occur  the  disease  generally  ends  fatally*! 

The  duration  of  each  of  these  st^iges  varies  much  in  different  cases.      The 
stage  of  engorgement  mriy  last  for  only  a  few  hours.    I  have  known  an  entira] 
liil>o  to  bo  solidified  by  two  pounds  of  exudation  matter^  as  determine^i  afte 
donth,  in  less  than  twelve  hours.    Not  infrequently  this  stage  does  not  extendi 
beyond  twenty-four  hours.     But  sometimes  the  solidification  occupies  two^l 
three,  or  four  days,  and  in  sotne  cases  even  a  longer  period.      In  the  majc>r*j 
ity  of  cases  this  stage  is  from  twenty-four  to  forty-eight  hours  in  duration.  1 
The  stage  of  solidification  may  also  be  of  short  duration.     I  have  knoirn 
resolution  to  begin  and  to  make  considerable  progress  in  twenty  hours.     But, 
this  may  not  be  evident  for  two,  three,  or  four  days,  or  even  for  a  con-i 
fiiderably  longer  period.     In  the  majority  of  cases  the  duration  of  this  stag 
is  from  two  to  four  days.     The  stage  of  resolutitm  is  still  more  variabjej 
There  is  a  notable  difference  in  different  cases  as  regards  the  rapidity  or  slow- 
ness with  which  the  solidifying  deposit  is  removed.    It  is  very  rarely  tho  cn9 
that  the  resolution  is  completed  in  less  than  three  or  four  dtiys.  and  generally 
eight  or  ten  days  are  required.     In   some  cases  two  or  three  weeks  chips 

'  *'  Clinical  IU?p"rt  *m  Piretmmnia,  bjisod  rui  nn  Analysis  of  133  C4y?€fe,''  by  the  authc 
Vide  Amcriean  Jaurnai  of  (he  Mtdkul  ihCiicwA:*^  JanuarVi  1861, 
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before  the  air-cells  are  restored  to  their  normal  condition,  and  occasionally 
the  resolving  process  is  even  much  more  protracted.  If  the  disease  pass  into 
the  purulent  stage,  death  usually  takes  place  within  a  few  days ;  but  if  the 
di^iease  end  in  recovery,  many  days  and  perhaps  weeks  elapse  before  the 
normal  condition  is  restored. 

In  the  great  majority  of  cases  acute  pneumonitis  begins  with  a  well-pro- 
nounced chill,  frerjuently  accompanied  by  rigors.  The  thermometer  in  the 
asilla  shows  an  increase  of  temperature,  although  coldness  exists  as  a  sub- 
jective symptom.  The  invasion  is  usually  abrupt,  with  few  or  no  premo- 
nitions. The  attack  is  liable  to  occur  during  the  night.  Coincident  with  or 
speedily  following  the  chill  is  the  occurrence  of  pain.  Sometimes,  however, 
pain  is  not  felt  until  several  hours  after  the  chill.  The  pain  is  frequently 
severe.  It  is  acute,  lancinating,  and  in  all  respects  identical  with  the  pain 
in  acute  pleuritis.  It  proceeds  from  the  pleuritis  developed  in  conjunction 
with  the  pneumonitis.  As  a  rule,  the  intensity  of  the  pain  is  in  proportion 
to  the  amount  of  coexisting  pleuritis ;  but  it  is  true  alike  of  pleuritis  thus 
developed  as  a  complication  and  when  it  occurs  primarily  that  it  is  some- 
times attended  with  little  or  no  pain.  Cases  of  pneumonitis  differ  consider- 
ably as  regards  this  symptom,  and  it  may  be  quite  prominent  or  present  in  a 
moderate  degree  or  altogether  wanting.  The  pain  is  usually  referred  to  a 
circumscribed  space  at  or  near  the  nipple  of  the  affected  side.  This  limitation 
of  the  pain  is  a  point  distinctive  of  pneumonitis  as  compared  with  pleuritis. 

Cough  is  usually  present  at  or  soon  after  the  invasion.  It  is  more  or  less 
prominent.  It  is  sometimes  wanting.  It  is  painful  in  proportion  as  pain  is 
a  prominent  symptom  irrespective  of  the  cough.  The  cough  is  frequently 
accompanied  by  expectoration.  The  matter  at  first  expectorated  is  scanty, 
transparent,  and  viscid,  and  in  a  certain  proportion  of  cases  it  soon  assumes 
characters  which  are  highly  distinctive  of  the  disease.  It  becomes  semi- 
transparent,  adhesive,  and  has  a  reddish  tint  like  that  of  iron  rust ;  hence  it 
is  commonly  known  as  the  rusty  expectoration.  This  appearance  is  due  to 
a  small  quantity  of  blood  which  has  become  intimately  mixed  with  the  mat- 
ter in  its  passage  from  the  smaller  to  the  larger  bronchial  tubes.  The  adhe- 
siveness is  such  that  when  a  considerable  quantity  has  accumulated  it  adheres 
so  close!}'  to  the  bottom  of  the  vessel  as  to  remain  when  the  vessel  is  inverted. 
The  rusty  expectoration  is  by  no  means  uniformly  present.  The  matter  is  in 
some  cases  semi-transparent  and  adhesive  without  the  reddish  tint.  It  may 
have  a  yellowish  tint,  as  if  mixed  with  a  little  bile,  which,  however,  is  not 
the  fact.  It  sometimes  contains  blood  in  abundance,  and  when  the  blood  is 
of  a  dark  color  it  is  what  is  called  the  prune-juice  expectoration.  The  cha- 
racteristic oval  bacteria  surrounded  by  a  capsule  may  be  found  in  the  sputum, 
as  has  already  been  described,  but  they  are  not  invariably  present.  It  is  to 
be  borne  in  mind  that  expectoration  in  some  cases  of  pneumonitis  is  entirely 
wanting. 

Pyrexia  exists  at  the  outset,  together  with  pain  in  the  head,  loss  of  appe- 
tite, thirst,  prostration,  heat  of  skin,  etc.  The  pulse  varies  much  in  fre<^uency 
ID  different  cases,  ranging  from  80  to  120,  and  is  more  or  less  full  and  hard. 
The  thermometer  in  the  axilla  indicates  more  or  less  increase  of  heat,  the 
increase  in  mild  cases  not  exceeding  104°  F.  An  increase  above  this  point 
always  denotes  severity  of  the  disease.  A  sudden  increase  of  temperature 
points  to  the  invasion  of  a  new  lobe  or  to  some  intercurrent  affection.  Cases 
differ  greatly  as  regards  general  or  constitutional  disturbance,  the  system  being 
mnch  more  tolerant  of  the  disease  in  some  persons  than  in  others. 

The  respirations  are  increased  in  frequency.  This  may  depend  on  the 
plenritie  pain  if  it  be  marked,  and  also  on  the  interruption  of  the  function  of 
uematosis  in  the  portion  of  lung  affected. 
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These  are  the  important  siymptoms  HelonjCfing  to  the?  cHtiical  history  of 
the  bej^inuing  and  durhit^  the  first  stage  nf  the  disease.     During  the  Ftftge 
of  solidification  the  symptoms  change.     Pain,  if  it  have  existed,  diiiiini!«h«?d 
or  ceases-     Ooagh  and  expectoration  continue,  but  the  cough  is  leas  hard  and 
painful  and  the  expectoration   i^  effected   with  more  facility.     The  matt 
expectorated  loses  it-s  rusty  appearance,  and  becomes  opaciue,  less  adhesiv 
and  more  abundant.     It  is  now  the  expectoration  of  resolving  bronchitis.    J 
ia  furnished  chiefly  by  the  bronchial  tubes  within  the  affected  portion  of  Ian 
and  \»  abundant  in  proportion  as  the  bronchial  raucous  membrane  is  involve 
in   the  inflammation.     On  microscopical  examination  of  the  sputa  fibrino 
cants  of  the  minute  bronchial  tubes  may  be  found.     The  pyrexia  continue 
but  with  diminished  intensity.     The  pulse  in  this  stage  may  be  small  aii< 
deficient  in  strength,  especially  if  more  than  one  lobe  be  involved,  owing  t 
the  obstruction  to  the  pulmonary  eirculationt  which  diminishes  the  quantity 
of  blood  received  from  the  lungs  by  tlie  left  auricle,  and  owing  also  to  th^ 
amount  of  material  withdrawn  from  the  blood  and  deposited  in  tlie  air-oell 
The  respirations  are  increased  in  frequency  out  of  proportion  to  tlie  increased 
frequency  of  the  heart's  action,  in   coiiKequence  of  the  solidified  portion  of 
lung  taking  no  part  in  the  respiratory  function. 

These  are  the  modifications  of  the  symptoms,  assuming  a  single  Mm  onl; 
to  be  affected  and  that  the  course  of  the  di.sease  is  favorable.     The  inve^oi 
of  another  lobe  is  rarely  accompanied  by  a  chill.     The  pyrexia  persists  or  is 
increased,  and  the  respirations  become  more  fre(|uent,  accompanied  perhaiis 
by  labored  lireathing,  marked  dilatation  of  the  nl«?  nasi,  and  dyspnoMi.     Th 
nflTection,  however,  of  an  entire  lung  does  not  always  give  rise  to  a^Tnptomi 
denoting  great  gravity  of  disease.     The  pyrexia  is  not  always  intense,  and 
may  be  slight;    the  respirations  may  be  but  little  increased   in   frequency; 
cough  and  expectoration  may  be  not  only  not  prominent,  but  wanting,  and 
system  may  be  but  little  disturbed. 

The  symptoms  during  the  stage  of  resolution  denote  progressive  improv 
ment.  The  pyrexia  diminishes  and  ceases.  The  cough  and  expcctoratio 
become  less  and  less,  the  respirations  resume  their  normal  frequcney,  thi 
appetite  returns,  the  strength  is  increased,  and,  in  short,  convalescence 
declared.  In  some  cases  the  fever  ceases  abruptly,  a  copious  pcrspiratio 
preceding  the  defervescence.  It  is  customary  to  say  that  the  disease  in  tbci 
cases  ends  with  a  crisis.  In  most  cases  the  defer ves<'ence  is  gradual  (lysis),  an 
without  the  occurrence  of  any  event  which  may  properly  be  called  eritica 
If,  however,  the  disease  pass  into  the  stage  of  sup[)uratinn,  the  symp>tomi 
denote  an  unfavorable  course.  The  pulse  becomes  more  and  more  frequen 
and  feeble.  The  expectoration  is  abundant  and  purulent.  The  respiration: 
pSre  frequent.  The  strength  of  the  patient  fails,  and  death  takes  place  h 
^asthenia,  the  accumulation  of  morbid  products  in  the  air-tubes  frequentl 
contributing  to  the  fatal  termination. 

There  are  certain  symptoms  belonging  to  the  clinical  history  of  pneumon it 
winch  arc  not  included  in  the  foregoing  sketch  of  its  symptomatology,  Ooi 
of  these  relates  to  the  urine.  While  the  process  of  exudation  is  going  a 
and  after  solidification  has  taken  place,  until  resolution  begins  the  chloridei 
frequently  are  greatly  diminished  or  disJippear  from  the  urine.  The  disappea 
ance  of  the  chlorides  from  the  urine  is  not  peculiar  to  pneumonitis.  It 
observed  in  other  diseases.  It  is  not,  therefore,  a  diagnostic  chanieier  af  thi 
Jisease^  hut  it  constitutes  evidence  either  that  the  exudation  is  going  on  oi 
'ttlAt  resolution  has  not  begiin.  It  is  stated  that  the  chlorides  are  found  ii 
stendunce  in  the  matter  expectonit^»d  during  the  time  of  their  disuppetiranc 
from  the  urine.  The  quantity  of  urine  i.s  in  general  more  or  less  diminish^* 
The  urea  eliminated  exceeds  the  amount  iu  health,  and^  owing  to  the  dimi 
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^ed  qojtDtity  of  water,  the  urates  are  often  deposited  in  abundance  when  the 
mioe  becomes  cold.  The  increase  of  urea  denotes  an  abnormal  destructive 
jpeubulism  of  nitrogenous  substances.  It  is  not  uncommon  for  the  urine  to 
contain  a  trace  or  a  moderate  quantity  of  albumen.  The  presence  of  albumen 
fj  prohablj  due  to  systemic  venous  congestion  or  to  an  altered  condition  of 
clie  blood,  as  in  other  acute  general  diseases.  Albumen  in  abundance  in  the 
ivine  denotes  coexisting  renal  disease. 

Delirium  not  infreijuently  occurs  in  acute  pneumonitis.     It  may  be  mild 
^nd  merely  incidental  to  the  pyrexia ;  but  it  is  sometimes  a  prominent  symp- 
tom.   It  may  be  active,  the  patient  attempting  to  get  out  of  bed,  resisting 
efforts  of  restraint,  and  perhaps  using  violence ;  or  it  may  be  of  the  low,  inco- 
tterent.  mattering  kind,  such  as  occurs  in  typhoid  fever.     Delirium  i^  more 
likely  to  occur  if  the  upper  lobe  be  affected  than  if  the  affection  be  limited 
to  the  lower  lobe.     It  is  evidence  of  gravity  of  the  disease  in  proportion  as  it 
if  promineDt,  active,  and  persisting.     It  is  likely  to  occur  in  spirit-drinkers. 
A  dusky  redness  of  one  or  both  cheeks,  the  margins  of  the  redness  being 
t\»niptlT  defined,  is  frequently  observed,  and,  if  the  hectic  flush  of  pulmonary 
taberculosb  be  excluded,  is  quite  distinctive  of  acute  pneumonitis.     When 
eonfined  to  one  cheek  it  does  not  follow,  as  was  formerly  supposed,  that  the 
^moDary  inflammation  is  seated  on  the  same  side.     It  is  not  uncommon  for 
10 herpetic  eruption  to  occur  upon  the  face,  more  especially  around  the  mouth. 
Slight  jaundice  is  an^occasional  concomitant,  due  to  duodenitis.     It  occurs 
apecully  in  spirit-drinkers.     Its  occurrence  is  probably  accidental.     At  all 
events,  it  is  not  associated  often  enough  to  show  any  pathological  connection 
between  pneumonitis  and  hepatic  disease.     Owing  to  the  accuiilulation  of 
blood  in  the  right  cavities  of  the  heart,  and  the  consequent  congestion  of  the 
fjrtemic  veins,  the  liver  sometimes  becomes  more  or  less  enlarged. 

The  occurrence  of  abscess  and  gangrene  is  accompanied  by  symptomatic 
phenomena  denoting  these  events.  The  collection  of  pus  in  an  abscess  leads 
toisndden  and  copious  purulent  expectoration  if  the  life  of  the  patient  be 
nSeiently  prolonged,  and  the  existence  of  a  cavity  may  be  determinable  by 
phTactl  signs.  This  is  a  grave  event,  but  it  by  no  means  necessarily  renders 
the  di^aae  fatal.  It  occurred  in  4  out  of  133  cases  which  I  recorded  and 
ttilTied,  and  2  of  these  4  cases  ended  in  recovery.  I  have  notes  of  a  case, 
ktdditionto  the  4  cases  just  referred  to,  in  which  a  series  of  purulent  col- 
lections were  expectorated  and  the  recovery  was  complete.  The  infrequency 
cf  gangrene  is  shown  by  its  having  occurred  in  but  1  of  133  cases.  The 
diwue  proved  fat^l  in  that  case.  Since  the  analysis  of  these  cases  I  have 
known  gangrene  to  occur  to  a  limited  extent  in  a  case  which  ended  in 
neovery.  It«  occurrence  is  shown  by  the  characteristic  fetor  attending 
opectoration,  together  with  the  appearance  of  decomposed  pulmonary  tissue 
ii  the  matter  expectorated. 

The  combination  of  other  affections  with  acute  pneumonitis  will  of  course 
iBTolie  the  addition  of  oymptoms  derived  therefrom.  In  malarial  districts 
it  Bay  be  conjoined  with  periodical  fever.  This  is  an  important  complica- 
tioa  as  regards  danger  and  therapeutical  indications.  The  existence  of  the 
fMomonitis  may  serve  to  interrupt  to  a  greater  or  less  extent  the  regular 
■oeesnoo  of  periodical  paroxysms,  and  the  latter  may  tend  to  obscure  the 
|hcDomena  of  the  pulmonary  affection.  Pneumonitis  occurring  in  the 
Monperaie  is  liable  to  lead  to  the  development  of  delirium  tremens.  The 
coaplieation  is  always  serious,  and  is  important  with  reference  to  treatment. 
It  occurred  in  8  of  133  cases.  Pericarditis  is  another  grave  complication. 
Ihia  occurred  in  8  of  133  cases. 

The  8apenrention  of  certain  symptoms  is  expressed  by  the  term  fj/plwid 
ytaammku,     Thia  term  denotes  the  existence  of  symptoms  analogous  to 
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those  ^hicH  belong  to  typhaid  fever^  of  which  tho  roost  proroineiit  in  l^i 

nmttoring  delirium,     A  distinction  is  here  to  be  made  between  typli- 
iiionitis  and  tv|>hMid  fever  with  pneumonitis  as  a  complication.     Pn* 
is  liiible  to  be  developed  in  the  course  of  typhoid  fever,  the  latter  beitij<   iha 
primarr  iiffectiou  ;  but  in  the  i^o-called  typhoid  pneumonitis  the  latter  i§  th€ 
diseast*,  certain  of  tho  typhoid  phenomena  being  superadded.    In  other  word« 
the  typhoid  ^tate  may  be  developed  in  connectiou  with  pneumonitis  as  witi 
other  affections,  but  this  typhoid  state  does  not  involve  the  essential  fev^ 
designated  aa  typhoid.     There  in  not  suflficient  (srround  for  considering  ^ik\v<\ 
holic  pneumonia  "  as  a  distinct  variety,  but  habii«  of  spirit-driuking  ocea«ioa 
certain  distinctive  features — namely,  jaundice  and  the  phenomena  of  deliriou 
tremeifs ;  the  ability  to  resist  and  recover  from  the  disease  is  abo  therebj 
impaired. 

The  dunUion  of  acute  pneumonitis,  when  uncomplicated*  varies  within 
pretty  wide  limits.  Dating  from  the  attack  to  the  time  when  the  patietil 
could  be  pronounced  eunvalescent  in  30  eu*«es,  the  short  ei*t  was  live  and  1 1 
■■longest  twenty-three  diiyn.  The  mean  duration  was  a  fraction  over  twelve 
lays.  In  14  fatal  cases  the  shortest  duration  from  the  attack  to  the  time  nf 
ieath  was  three,  and  the  longest  twenty  days,  the  moan  duration  Witig 
fraction  over  ten  days. 

A  notable  decrease  of  temperature  sometimes  precerlef*  the  fall  of  the  ptils 
find  improvement  in  other  symptoms ;  and  the  defervescence,  if  the  dis»!a» 
be  uncomplicated,  is  usuiilly  rapid.     It  is  tlicn  said  to  end  by  crisis  insl^saj 
of  lysis.     The  pulse  during  convalescence  ivS  not  infretjuently  Im»Iow  the  nor 
mal  frequency  J  falling  in  some  cases  to  40  per  minute. 

Cattsation.^ — Statistics  show  that  no  period  of  life  involves  either  exomf 
tion  from,  or  a  notable  proclivity  to,  tins  disease.  It  occurs  under  five  ye<iT 
of  age,  but  not  often.  Cases  are  less  infrequent  between  the  ages  of  five  aad 
t^n,  Uf  118  cases,  the  patienta  all  were  over  ten  years  of  Hgo  ;  1'^  were  i 
twenty;  44  between  twenty  and  thirty  years ;  37  were  between  rhirr^^ 
forty  years;  17  were  between  forty  and  fifty  years;  7  were  bet  • 
gixty  years;  and  in  no  case  was  the  ngc  over  sixty.     Cases,  ho^  «5| 

infrequent  after  the  age  last  named.  The  disease  occurs  much  oftcner  hi 
males  than  females.  The  analysis  of  my  eases  with  reference  to  ocea|i 
does  not  show  that  any  particular  culling  predisposes  to  this  disease,  but 
proportion  of  laborers  engaged  in  outdoor  work  over  those  employed  ifithil 
doors  shows  that  they  are  most  liable  to  the  disease  who  are  exposed  to  Um 
vicissitudes  of  the  weather.  Not  infrequently  the  attack  is  excited  by  6omi 
unusual  exposure,  such  as  working  in  the  cold  and  wet  or  sleeping  out  of 
doors  at  night.  The  large  proportion  of  hospital  crises  in  which  patients  ar 
addicted  to  excessive  drinking  shows  that  causative  influences  proceed  IVoil 
intemperance.  In  10  of  37  eases  in  which  the  habits  were  noted  tho  attaci 
I  followed  a  debauch.  It  is  questionable  whether  ikm  abuse  of  alcohol  actd 
directly  as  a  cause ;  probably  the  disease  is  caused  by  circumstances  ineil 
dental  to  intemperance^  such  as  exposure  to  cold,  etc. « those  acting  as  exdiini 
causes. 

The  association  of  periodical  fever  and  pneumonitis  has  already  been 
adverted  to.  Jly  ub.Hervatious  do  not  show  »tie  existence  of  any  patholo^ 
ical  connection  between  these  affeciious.  There  is  no  ground  for  the  con 
elusion  that  persons  subject  to  intermittent  fever  are  thereby  more  prone  t^ 

{meumoniiis,  or  that  tho  latter  affection  t^nds  to  reproduce  an  attack  of  th^ 
brmer.     Their  coexistence  is  due  to  the  coincidence  of  the  causes  proper  \ 
each. 

With  respect  to  causative  influences  pertaining  to  other  pulmonary  afiea 


ACUTE  LOBAR  PNEUMONITIS.  161 

tions,  facts  show  that  bronchitis  does  not  eventuate  in  pneumonitis.  The 
same  is  true  of  plcuritis.  Tuberculous  patients  arc  not  particularly  prone 
to  the  disease,  and  when  it  does  supervene  it  may  or  may  not  affect  the  upper 
lube,  in  which  the  deposit  of  tubercle  is  most  abundant.  Certain  pulmonary 
mffectioDs — namely,  emphysema,  asthma,  and  chronic  pleuritis — are  so  infre- 
quently associated  with  pneumonitis  as  to  show  that,  instead  of  involving  a 
predisposition  to  this  disease,  they  afford  more  or  less  protection  against  it. 
Pneumonitis  is  not  often  developed  in  persons  affected  Vith  organic  disease 
of  the  heart. 

Pneumonitis  occurs  as  a  complication  of  other  than  pulmonary  diseases. 
It  is  not  infrequently  developed  in  the  course  of  typhus  and  typhoid  fever, 
rubeola,  dysentery,  etc.  The  different  affections  of  the  kidneys  have  been 
supposed  to  stand  in  a  causative  relation  to  it.  My  own  experience  docs  not 
furnish  evidence  of  such  a  relation.  In  not  one  of  133  cases  analyzed  was 
the  disease  preceded  by  albuminuria. 

It  occurs  in  certain  seasons  of  the  year  in  preference  to  other  seasons.  It 
occurs  everywhere  much  oftener  during  the  winter  than  during  the  summer 
months,  and  in  our  Northern  States  cases  are  more  fre<iuent  in  the  spring 
months  than  at  any  other  season.  In  this  country  the  disease  occurs  in  the 
Middle  and  Southern  much  oftener  than  in  the  Northern  States.  It  prevails 
much  more  in  some  years  than  in  others.  In  sections  of  the  Southern  States 
it  prevails  at  times  sufficiently  to  be  considered  as  endemic.  It  is  the  prev- 
alent disease  during  the  winter  months  in  these  States,  and,  affecting  espe- 
cially the  negro  population,  often  proves  the  scourge  of  the  sugar  and  cotton 
plantations  of  the  South.  It  is  a  severer  disease  in  the  Southern  sections  of 
the  country  than  at  the  North,  being  more  liable  to  extend  beyond  a  single 
lobe  and  proving  fatal  in  a  larger  proportion  of  cases.  This  liability  is  greater 
in  the  same  district  in  some  years  than  in  others.  In  some  years  also  there  is 
an  uDUsnal  tendency  in  the  disease  to  attack  primarily  an  upper  lobe.  Such 
a  tendency  is  manifest  at  the  time  of  writing  these  remarks.  Within  two 
months  (October  and  November)  in  hospital  practice  I  have  met  with  five 
cases  in  which  the  disease  has  been  limited  to  an  upper  lobe,  being  about 
one-half  the  cases  which  occurred  under  my  observation  during  this  period. 

In  a  large  proportion  of  the  cases  of  acute  pneumonitis  the  disease  is  appa- 
rently developed  spontaneously;  that  is,  it  is  not  referable  to  any  obvious  caus- 
ative agency.  When  it  appears  to  follow  exposure  to  cold,  it  is  probable  that 
this  acts  only  as  an  exciting  cause  co-operating  with  the  action  of  a  special 
cause.  Litten  has  described  cases  of  acute  lobar  pneumonitis  following  two 
or  three  days  after  contusion  of  the  chest  without  any  external  wound.  It 
is  possible  that  in  these  cases  physical  changes  in  the  lung  produced  by  the 
contusion  favored  the  development  of  a  special  infectious  agent  of  pneumo- 
nia. Direct  injury  of  the  lung,  as  in  stab-wounds  and  gunshot  wounds,  has 
no  tendency  to  cause  lobar  pneumonia. 

Clinical  evidence  seems  inadequate  to  prove  contagiousness.  Instances  in 
which  persons  in  the  same  neighborhood  and  members  of  the  same  house- 
hold are  attacked  successively  may  be  explained  by  supposing  an  exposure 
in  common  to  an  extrinsic  cause.  Yet  if  it  be  demonstrated  that  the  disease 
cmn  be  produced  in  an  inferior  animal  by  inoculation,  this  fact  is  proof  of 
eommunicability,  and  its  apparent  incongruity  with  clinical  experience  is  to 
be  accounted  for,  as  in  the  instance  of  pulmonary  phthisis,  by  supposing  a 
peculiar  predisposition,  or,  in  other  words,  a  favorable  soil,  to  be  an  essential 
fiictor  in  the  causation.  The  supposed  dependence  of  this  disease  upon  a 
specific  parasitic  organism  has  been  referred  to  in  connection  with  the  ana- 
tomical characters.  An  attack  affords  no  protection  against  subsequent 
attacks. 
11 
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Diagnosis. — Acute  pneumonitis  in  some  cases  is  accompanied  by  symp. 
toms  which  are  highly  distinctive.  If  a  patient  be  seized  with  a  chill  foU 
lowed  by  febrile  movement,  together  with  a  pleuritic  stitch  referred  to  i 
circumscribed  space  near  the  nipple,  and  the  characteristic  rusty  expecton. 
tion  occur,  the  diagnosis  is  readily  made  without  the  aid  of  physical  sigog. 
But  these  symptoms  are  by  no  means  constantly  present.  The  disease  is  not 
infrequently  entirely  latent  as  regards  diagnostic  symptoms,  and  it  is  often 
overlooked  by  those  "who  do  not  employ  physical  exploration.  Even  if  iti 
existence  be  revealed  by  symptoms  irrespective  of  signs,  the  situation  and 
extent  of  the  affection  can  only  be  ascertained  by  means  of  the  latter.  With 
the  aid  of  signs  the  diagnosis  in  the  great  majority  of  cases  is  made  withoat 
difficulty.  The  diagnostic  symptoms  are  especially  liable  to  be  absent  and  the 
disease  to  be  developed  insidiously  when  it  is  associated  with  other  diseases. 
Not  infrequently  an  examination  of  the  chest  reveals  its  existence  unex* 
pectedly.  I  have  been  accustomed  to  characterize  it  under  these  circam- 
stances  as  sneaking  jmeumoina,  using  the  language  of  personification  which 
is  so  often  used  in  speaking  or  writing  of  diseases.  The  term  "  asthenic  pneu- 
monia "  has  been  applied  to  it  when  the  symptomatic  characters  which  belong 
to  typical  cases  are  wanting.  On  the  other  hand,  the  term  "  frank  pneumonia 
is  often  used  to  distinguish  cases  in  which  these  characters  are  well  marked. 

Patients  with  this  disease  do  not  always  take  at  once  to  the  bed.  It  ii 
not  very  uncommon  to  meet  with  cases  in  dispensary  practice,  the  disean 
having  gone  on  to  the  second  stage.  These  may  be  distinguished  as  "  walk* 
ing  cases."  A  young  woman  once  consulted  me  at  my  house,  complaining 
chiefly  of  weakness  and  loss  of  appetite,  with  a  slight  cough.  The  tempera- 
ture in  the  axilla  was  103°,  and  physical  exploration  showed  solidification  of 
the  entire  lower  lobe  of  the  right  lung.  She  had  taken  a  long  drive  the  pre- 
vious day,  thinking  it  might  be  of  benefit  to  her,  and  she  had  come  two  miles 
to  see  me.  The  history  rendered  it  certain  that  the  disease  was  acut«  lobar 
pneumonitis. 

In  the  first  stage  the  signs  on  which  the  diagnosis  is  to  be  based  are  slight 
or  moderate  dulness  on  percussion  and  the  crepitant  rale.  The  latter,  if  per- 
sistent and  well  marked,  is  almost  pathognomonic.  Care  must  be  taken,  boir- 
ever,  not  to  confound  this  rale  with  the  subcrepitant,  its  distinctive  characters 
being  its  fineness,  dryness,  and  limitation  to  inspiration.  With  a  distinei 
appreciation  of  these  characters  it  should  never  be  confounded  with  the 
so-called  subcrepitant  rale,  which,  however  fine,  is  a  moist,  bubbling  sound, 
and  liable  to  be  heard  in  expiration  as  well  as  in  inspiration.  Care  must  be 
taken  not  to  mistake  for  the  crepitant  rale  the  sound  produced  by  movemetttt 
of  the  stethoscope  on  the  chest  if  covered  with  hair,  and  the  crepitus  of  • 
fractured  rib.  It  is  also  to  be  borne  in  mind  that  after  rising  to  the  sitd^ 
posture  a  feeble  patient  with  any  disease  may  furnish  for  a  few  deep  inspin^ 
tions  a  true  crepitant  rale  on  the  posterior  aspect  of  the  chest.  But  the 
crepitant  n\le  is  not  uniformly  present  in  lobar  pneumonia.  In  it«  absence  t 
positive  diagnosis  may  require  some  delay  until  a  sufficient  number  of  lobuhl 
are  solidified  to  give  rise  to  an  appreciable  modification  of  the  respiratory 
murmur.  The  modification  is  that  which  I  have  described  under  the  nam 
broncho-vesicular  respiration^ — a  modification  approximating,  more  or  lefl^ 
toward  the  bronchial  or  tubular  respiration.  With  the  occurrence  of  tUl 
modification  the  dulness  on  percussion  becomes  more  marked.  In  most  CMfli^  ^ 
if  the  disease  be  observed  from  the  beginning,  the  signs  of  the  second  etagi 
are  soon  declared.     In  hospital  practice  and  in  many  cases  in  private  practiel 

*  Vide  Physical  Frploration  of  the  Chest  and  the  Diagnosis  of  Diseases  affttiVM  A| 
Respiuitoi'y  Organs^  2a  ed.,  186G;  also,  Manual  of  Ausctdtation  and  Pereumion^  8d  di^. 
1885. 


ACUTE  LOBAR  PyEUMOXITIS.  163 

the  disease  bas  already  advanced  to  this  stage  when  the  patient  is  first  exam- 
ined. 

When  the  solidification  is  sufiicient  in  degree  and  has  extended  sufficiently 
over  the  affected  lobe  to  furnish  the  signs  of  that  condition,  the  diagnosis,  if 
it  have  not  been  already  fully  made,  is  rendered  clear  by  the  presence  of 
these  signs.  Bronchial  respiration,  bronchophony,  and  whispering  bron- 
chophony are  the  signs  denoting  the  condition  of  solidification.  They  are  first 
manifested  over  a  limited  portion  of  the  affected  lobe,  and  arc  thence  diffused 
over  its  whole  extent,  either  quickly  or  gradually  according  to  the  rapidity 
or  slowness  with  which  the  whole  lobe  becomes  solidified.  The  progress  of* 
the  second  stage  may  be  determined  by  the  extension  of  these  signs.  They 
are  generally  all  present,  but  if  one  be  wanting  the  others  will  be  likely  to 
be  present.  It  is  exceedingly  rare  for  all  to  be  absent.  Dulness  on  percussion 
is  now  marked,  amounting  perhaps  nearly  or  quite  to  flatness.  This  dulness 
or  flatness  extends  over  a  space  corresponding  to  that  occupied  by  the  solidi- 
fied lobe ;  or,  percussing  anteriorly,  the  boundary-line  separating  the  dulness 
or  flatness  from  the  pulmonary  resonance  is  found  to  pursue  a  course  coinci- 
dent with  the  situation  of  the  interlobular  fissure — namely,  obliquely  upward 
and  outward  from  the  fourth  or  fifth  costal  cartilage  toward  the  axilla.  And 
this  boundary-line  is  the  same  whether  the  patient  be  sitting  or  lying  upon 
the  back.  This  is  assuming  that  the  pleural  cavity  does  not  contain  liquid, 
which  is  ascertained  by  the  signs  indicated  in  connection  with  the  diagnosis 
of  simple  pleuritis.  The  crepitant  rale,  if  it  have  existed  in  the  first  stage, 
may  continue,  more  or  less  diminished,  during  the  second  stage,  or  it  may 
disappear  after  the  affected  side  has  become  solidified.  The  moist  and  dry 
bronchial  rales  are  liable  to  be  heard  in  this  stage. 

The  invasion  of  a  second  or  third  lobe  is  denoted  by  dulness  on  percussion 
and  the  auscultatory  signs  of  solidification,  the  crepitant  rule  rarely  occurring 
in  the  lobes  which  become  secondarily  attacked.  By  means  of  the  signs  of 
solidification — namely,  broncho-vesicular  and  bronchial  respiration,  and  bron- 
chophony with  the  loud  and  whispered  voice — the  extension  of  the  affection 
to  other  lobes  in  addition  to  the  one  first  invaded  is  speedily  ascertained. 
If  the  upper  lobe  become  solidified,  it  is  sometimes  flat  on  percussion,  and 
flometimes  it  yields  a  tympanitic  resonance  which  occasionally  has  an  amphoric 
intonation. 

The  beginning  of  resolution  and  its  progress  from  day  to  day  are  shown  by 
modifications  of  the  signs  denoting  solidification.  The  bronchial  respiration 
gives  place  to  the  broncho-vesicular,  and  the  latter  progressively  approaches 
more  and  more  to  the  normal  vesicular  murmur,  into  which  it  becomes  finally 
merged  when  the  resolution  is  completed.  The  characters  of  bronchophony 
are  gradaally  lost.  Dulness  on  percussion  becomes  less  and  less  marked,  but 
iome  degree  of  dulness  over  the  affected  lobe  or  lobes  continues  for  some  time 
after  the  auscultatory  signs  show  the  exudation  to  have  been  removed.  Dur- 
ing the  progress  of  resolution  the  subcrepitant  rale  is  frequently  heard,  and 
•ometimes  the  crepitant  rfile  reappears,  constituting  the  aepifaut  ratf-  redux. 

If  the  disease  pass  into  the  stage  of  suppuration,  the  dulness  or  flatness  on 
percussion  continues,  and  the  moist  bronchial  rdles,  due  to  pus  in  the  air- 
tubes,  are  prominent.  The  auscultatory  signs  of  solidification  continue,  but 
are  lees  marked.  If  abscess  of  the  lung  take  place,  and  the  patient's  life  be 
prolonged  until  a  discharge  of  the  pus  into  the  bronchial  tubes  occurs,  cavern- 
ous respiration  may  become  well  marked. 

The  occurrence  of  suppurative  pleuritis  is  shown  by  the  signs  of  that  affec- 
tion. With  this  complication,  the  affected  side  may  be  dilated,  the  intercos- 
tal depressions  are  obliterated,  and  obvious  contraction  of  the  chest  may  fol- 
low recovery. 
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Pathological  Character* — Acut^s  lobar  poeunionitia,  in  the  no^olo^^ 

systems  of  the  presicot  as  of  past  time,  U  placed  among  the  local  dij?eas 
arid  in  regard  to  certain  questions  it  has  been  regarded  tk»  the  type  of  a  pure 
inflammatory  affection.      This  view  of  its  pathological  charaeier  is  now  ht 
ttj  be  erroneous.     The  pulmonary  affection  is  doubtless  inflammatory;  but] 
is  the  local  manifestation  or  the  anatomical  eharaci4*nstic  of  an  infectto 
febrile  diaeascj  sustaining  to  the  latter  a  relation  analogous  to  that  which 
affection  of  the  solitary  and  agminated  intestinal  follicles  sui^tain.s  to  typho 
fever.    If  this  doctrine  be  true,  the  proper  place  for  the  disease  in  the  nosolc 
is  among  the  esgential  fevers.    It  is  here  retained  in  the  class  of  diseases  of  1 
respiratory  system  for  convenience  of  reference  so  long  as  its  claims  t4:»  be  trai 
ferred  to  the  division  of  the  general  diseases  are  not  generally  recogniEcd.    "^ 
name  acute  lobar  pneumonitis  denotes  only  a  local  inflammatory  diseai^e* 
more  correct  name  is  pneumonic  fever  (febris  pneumonica) — a  name  used  by 
the  older  writers,  and  corresponding  to  the  popular  term  ^^lung  fever*'  formerly 
in  vogue  in  some  parts  of  this  country.' 

Assuming  that  there  are  grounds  sufficient  for  adding  to  the  list  of  essen- 
tial fevers  ftthrts  pneumonira^  or  pneumonic  fever,  we  may  define  the  diseaae 
as  follows: 

It  is  a  fever  cbaraeterisEed  anatomically  by  an  abundant  exudative  de[M 
in  the  air-vesicles  of  a  single  lobe,  or  of  two  and  sometimes  tbree  lobew 
the  lungs,  with,  in  general,  circumscribed  bronchitis  and  dry  pleurisy.  It  i*? 
a  fever  which  rapidly  reaches  its  maximum  intensity^  and  hius  m  short  < 
the  duration  averaging  about  eleven  days.  It  proves  fatal  chiefly  in  < 
Quence  of  associated  diseases,  complications,  or  accidents,  and  in  the  mode  of 
dying  asthenia  usually  predominates.  It  depends  on  a  cause  or  on  causes 
specific  in  character,  the  nature  of  which  is  not  at  present  established.  It 
sometimes  aborts  spontaneously,  and  it  is  in  some  instances  arre^^ted  by  reme- 
dies. If  not  arrested,  it  may  be  fa\^orably  modified,  its  duration  abridged, 
and  the  danger  to  life  diminished  by  treatment  addressed,  not  to  the  pul- 
monary affection^  but  to  the  fever. 

Prognosis. — The  prognosis  in  cases  of  acute  pneumonitis  will  depend  on 
the  extent  of  lung  involved,  the  intensity  of  the  pyrexia,  the  diseases  with 
which  it  may  be  connected  as  an  intercurrent  affection,  its  complicalions,  the 
previous  constitution  of  the  patient,  etc*     These  circumstances  will  affect  the 
gravity  and  danger  to  such  a  degree  that,  in  respect  to  the  probable  termina- 
tion, cases  differ  as  much  as  if  they  were  cases  of  diflerent  diseases.     Occur- 
ring as  a  primary  disease,  limited  to  a  lower  lobe,  remaining  uncomplicated, 
and  the  person  affected  having  a  fair  constitution,  the  intrinsic  tendency  is  to 
recovery  ;  indeed,  recovery  is  not  only  the  rule,  but  the  exceptions  are  exceed- 
ingly iufrerjuent.     Of  the  133  cases  which  I  have  analyzed^  in  only  2  of  the 
fatal  cases  was  the  disease  limited  to  one  lobe  and  not  compHcMed  or        ^ 
ciated  with  other  important  affections.     In  one  of  these  two  eases  the  i 
mation  was  seaterl  in  an  upper  lobe  and  eventuated  in  abscess.     In  th* 
case  the  absence  of  complications  was  predicated  on  the  examinations  < 
life,  a  post-mortem  examination  not  having  been  made. 

Even  if  more  than  one  lobe  be  involved,  provided  the  disease  be  primary 
and  uncomplicated,  a  favorable  termination  may  reasonably  be  expected  in  a 
subject  not  enfeebled  by  age  or  other  causes.     I  have  known  recovery  to  fnl^f 
place  in  a  ca.se  in  which  an  entire  lung  was  involved  and  the  ] 
under  as  unfavorable  hygienic  circumstances  as  could  well  b* 
the  case  referred  to  the  patient  was  attacked  when  working  alone  in  a  shanlj 

*  The  grounds  for  holding  this  tWtrine  were  embixlied  by  me  in  a  paper  publiafasd 
in  the  Tmnmciiom  of  (he  Stw  York  Medical  Society  for  1877. 
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during  the  winter  season  in  the  swamp  near  New  Orleans,  there  heing  at  the 

lime  two  inches  of  water  on  the  ground.     After  the  attack  he  was  unable  to 

leaTe  the  bed  for  any  purpose  for  a  week,  and  during  this  time  he  was  entirely 

done.     He  had  a  quart  of  brandy,  which  he  drank  during  the  week.     His 

liabits,  as  he  stated,  were  temperate.     At  the  end  of  a  week  he  was  visited 

by  some  one  (not  a  physician)  who  gave  him  thirty  grains  of  calomel.     After 

this  he  remained  alone  for  ten  days.     A  friend  at  length  came  to  him,  gave 

bim  some  doses  of  quinia,  and  removed  him  first  to  his  own  house  and  after- 

mrd  to  the  Charity  Hospital  of  New  Orleans.     The  physical  signs  on  his 

idmission  into  the  hospital  showed  pneumonitis  affecting  the  whole  of  the 

right  lung,  and  resolution  progressing.     He  remained  in  hospital  six  days, 

conTalescence  going  on  rapidly,  and  at  the  end  of  that  time  he  was  well 

I    eioiig:h  to  be  discharged. 

I  have  reported  another  case  in  which  the  patient  for  four  days  after  the 
tUack  remained  without  food  or  drink  in  a  lumber-yard,  with  no  shelter  but  a 
pOe  of  boards.  Daring  this  time  there  was  a  snowstorm  and  the  temperature 
tuts  low  as  10**  F.     On  the  fourth  day  he  was  admitted  into  Bellevue  Hos- 

CThe  physical  signs  showed  solidification  of  the  lower  lobe  of  the  left 
On  the  fourth  day  after  his  admission  defervescence  occurred,  and  four 
dap  afterward  he  was  up  and  dressed. 

The  gravity  and  danger,  then,  in  cases  of  this  disease  proceed  not  so  much 
froB  the  disease  per  se  as  from  coexisting  affections  and  other  incidental  cir- 
euDStances.  Developed  in  the  course  of  continued  fever,  measles,  or  other 
fiKtses,  it  may  lead  to  a  fatal  termination.  In  aged  and  feeble  persons  it 
Btj  end  fatally  without  any  coexisting  disease,  especially  if  more  than  a 
ngle  lobe  be  involved.  Occurring  in  persons  affected  with  organic  disease 
tfthe  heart,  it  is  likely  to  prove  a  serious  affection.  I  have  known  it  to 
kmnj  life  in  the  first  stage  when  developed  in  this  connection.  The  pul- 
■OBiry  symptoms  are  rendered  more  severe  and  the  danger  is  increased  by 
uteecdent  emphysema. 

Complications  which  are  likely  to  render  it  fatal  are  pericarditis,  intermit- 
tent fever,  and  delirium  tremens.  These  complications  invest  cases  with 
mch  gravity  and  danger,  but  recovery  takes  place  in  a  certain  proportion 
tf  dies  notwithstanding  their  existence.  An  occasional  complication  to  be 
ivlsded  in  this  category  is  acute  diffuse  nephritis,  as  shown  by  the  presence 
ii  the  nrine  of  albumen,  tube-casts,  and  blood.  In  drunkards  an  occasional 
ktl  complication  is  cerebral  meningitis.  The  gravity  and  danger  from  all 
tkoe  complications  are  of  course  greater  if  the  disease  invade  more  than 
m  k)be. 

There  is  a  liability  in  the  course  of  this  disease  to  an  occurrence  which 
cUbs  especial  notice — namely,  coagulation  of  fibrin  in  the  right  auricle  or 
Tntride ;  that  is,  to  heart  thrombus.  This  is  of  not  infrequent  occurrence  in 
fail  eases  of  pneumonitis.  It  occurs  especially  when  an  entire  lung  becomes 
■volved,  and  in  cases  of  double  pneumonitis.  In  such  cases  the  obstruction 
Ii  the  passage  of  blood  through  the  lungs,  caused  by  the  presence  of  the 
cndation,.  involves  an  over-accumulati^n  of  blood  within  the  right  cavities 
tf  the  heart.  The  right  ventricle  and  auricle  are  enfeebled  by  distension, 
ad  this  condition,  in  conjunction  with  hyperinosis,  leads  to  coagulation.  On 
tunination  after  death,  in  the  right  ventricle  is  a  dense  thrombus  devoid  of 
nd  eorpnscles,  closely  intertwined  with  the  tendinous  cords  and  adherent  to 
the  ventricular  walls.  Thrombi  formed  anfe-niftrfem,  and  not  infrequently  the 
i—ifdiate  cause  of  death,  are  to  be  distinguished  from  those  produced  in  the 
hit  moments  of  life  and  from  post-mortem  clots.  (Vide  Part  I.  p.  29.)  Their 
fbmation  sometimes  may  be  determined  with  much  confidence  during  life.  In  a 
a  cue  presenting  no  symptoms  which  denote  imminent  danger  a  sudden  change 
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takes  place  for  the  worse ;  the  circulation  is  notably  disturbed,  as  shown  bj  the 
frequency,  feebleness,  and  irregularity  of  the  pul»e ;  there  is  a  sense  of  the 
want  of  air ;  the  expression  is  haggard  and  anxious ;  cyanosis  is  more  or  less 
marked ;  the  patient  falls  speedily  into  a  moribund  stat^ ;  and  this  unexpected 
change  is  not  connected  with  an  extension  of  the  disease  to  a  new  lobe  or 
any  newly-developed  inflammatory  complication.  Under  these  circumstances 
the  formation  of  a  heart-clot  is  highly  probable.  The  probability  of  this 
accident  is  rendered  stronger  if  a  newly-developed  cardiac  murmur  be  discov- 
ered and  referred  to  the  right  side  of  the  heart ;  and  it  is  sometimes  practicable 
to  appreciate  the  absence  of  the  tricuspid  valvular  element  of  the  first  sound 
of  the  heart.* 

The  invasion  of  a  second  lobe  in  a  feeble  subject  may  be  accompanied  by 
notable  pro.st ration,  amounting  sometimes  to  a  state  of  collapse.  In  the  pre- 
vious editions  of  this  work  the  synopsis  of  a  case  was  given  in  which  the 
patient  was  apparently  moribund,  restoration  taking  place  under  the  free 
administration  of  alcohol.  I  have  met  with  cases  in  which  a  primary  inva- 
sion occurring  in  aged' persons  produced  such  a  degree  of  prostration  and  dis- 
turbance of  the  heart's  action  that  death  by  rapid  asthenia  seemed  imminent, 
life  being  apparently  saved  by  free  alcoholic  stimulation. 

As  regards  anatomical  changes  pertaining  to  the  lungs,  gangrene,  abscess, 
and  the  stage  of  purulent  infiltration  render  the  prognosis  extremely  unfa- 
vorable. Yet  I  have  known  recovery  to  take  place  in  cases  in  which  the 
symptoms  denoted  the  occurrence  of  these  events. 

fc>ymptoms  which  arc  unfavorable  as  progno-stics  are  the  following:  Fre- 
quency and  feebleness  of  the  pulse ;  great  fre(juency  and  labor  of  respin- 
tion  ;  lividity  of  the  prolabia  and  face ;  an  abundant  purulent  or  muco-pum- 
lent  expectoration  ;  bloody,  dark -colored  sputa,  commonly  known  as  the  prune- 
juice  exj)eetoration ;  active,  violent  delirium ;  low,  muttering  delirium,  with 
prostration  and  subsultus  tendinum,  constituting  the  typhoid  state.  Cases 
presenting  the  symptoms  last  stat^'d  are  often  distinguished  as  cases  of  tjrphoid 
pneumonitis. 

In  the  majority  of  fatal  cases  of  acute  pncumoTiitis  death  takes  place  by 
asthenia  in  combination  with  apn(jea,  the  former  predominating.  Death  purely 
by  apn<ea  may  occur  if  two  or  three  lobes  become  rapidly  involved,  but  its 
occurrence  is  rare.  The  occurrence  of  an  abundant  pleuritic  effusion  increases 
the  danger  from  apnuja.  So  also  does  the  occurrence  of  the  disease  in  persons 
affected  with  emphysema  and  in  cases  of  pertussis.  (Edema  of  the  portions 
of  lung  not  affected  by  the  pneumonia  (collateral  oedema)  is  an  immediate 
cause  of  death  by  apn^ea  in  some  cases.  This  may  be  an  inflammatory 
oedema,  or,  when  general,  it  occurs,  according  to  the  experimental  observa- 
tions of  Prof.  Wm.  H.  Welch,  when  the  left  ventricle  of  the  heart  becomes 
di.sproportionately  weak  as  contrasted  with  the  right  ventricle.  In  general, 
life  is  not  lost  in  consequence  of  the  extent  of  interference  with  respiration, 
but,  owing  to  concomitant  affections  or  other  circumstances,  the  vital  powers 
give  way  and  the  patient  dies  from  exhaustion  or  heart-failure.  This  is  an 
fact  important  in  its  l>earing  on  therapeutical  indications. 

When  convalescence  takes  place,  it  generally  progresses  until  the  recovery 
is  complete.  The  disease  never  becomes  chronic,  unless  it  may  be  so  con- 
sidered when  resolution  is  extremely  slow.  Exceptionally,  instead  of  reso- 
lution being  completed  within  a  few  days,  it  persists  for  several  weeks, 
recovery  at  length  taking  place.  A  relapse  never  txikes  place.  It  is  rare 
for  phthisis  to  become  developed  as  a  sequel  of  lobar  pneumonitis.  When 
phthisis  appears  to  be  a  sequel,  it  probably  existed  prior  to  the  pneumonitis. 

*  For  oa>(e8  of  thrombosis  of  the  right  side  of  the  heart,  with  remarks,  vide  Ctinical 
nnd  Patholotjieal  Obiserva/tons  in  India,  by  Sir  Josepli  Fayrer,  p.  95  ct  seq. 
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If  the  upper  lobe  be  primarilj  attacked,  it  has  been  supposed  that  the  prior 
existence  of  phthisis  may  be  inferred.  There  may  be  some  ground  for  tbis 
inference,  but  I  have  often  known  the  inflammation  to  be  limited  to  the 
upper  lobe  in  cases  in  which  the  anterior  and  subsequent  history  furnished 
no  evidence  of  phthisis. 


CHAPTER    V. 

PNEUMONITIS  (Continued). 

Treatment  of  Acate  Lobar  Pneumonitis. — Lobar  Pneumonitis  in  Children.— Lobular  Pneu- 
monitis.— Atelectasis. — Suppurative  Pneumonitis. — Embolic  Pneumonitis. — Abscess  of 
the  Lung. — ^Pneumonokoniosis,  Anthracosis,  etc. — Brown  or  Pigment  Induration  of 
the  Langs.— Hyperseimia  of  the  Lungs.— Hypostatic  Congestion.— Hypostatic  Pneumo- 
nitis.—Pleurodynia  and  Intercostal  Neuralgia. 

THE  diflFerent  stages  of  acute  pneumonitis  furnishing  different  therapeutical 
indications,  the  treatment  of  each  stage  is  to  be  considered  separately. 

The  question  whether  the  disease  may  be  arrested  relates  to  the  first  stage. 
Measures  which  have  heretofore  been  considered  as  abortive  are  bloodlet- 
ting, cathartics,  and  other  remedies  entering  into  the  so-called  antiphlogistic 
method  of  treatment.  Experience  has  abundantly  shown  that  these  measures 
cannot  be  relied  upon  for  the  arrest  of  this  more  than  of  other  inflammations. 
Admitting  that  they  sometimes  succeed,  the  probability  of  success  is  not  suf- 
ficient to  warrant  their  employment  under  circumstances  which  will  be  likely 
to  render  their  operation  hurtful  should  they  not  prove  successful.  Full 
doses  of  qninia — that  is,  from  20  to  40  grains — given  either  at  once  or  within 
eight  or  ten  hours,  may  arrest  the  disease.  This  statement  is  based  on  my 
own  experience  as  well  as  on  the  testimony  of  others.  If  a  patient  be  seen 
in  the  first  stage,  an  effort  should  be  made  to  render  the  disease  abortive  by 
means  of  this  remedy,  inasmuch  as  it  does  no  harm,  aside  from  the  annoy- 
ance of  cinchonism,  if  it  do  not  succeed ;  on  the  contrary,  a  favorable  influ- 
ence upon  the  course  of  the  disease  is  produced  either  by  its  antipyretic  effect 
or  in  other  ways  when  it  fails  as  an  abortive  remedy.  The  disease  sometimes 
aborts  spontaneously;  that  is,  without  treatment.  A  few  instances  have  fallen 
under  my  observation.  The  probability,  however,  of  the  abortion  occurring 
spontaneously  is  so  slight  that  if  in  several  cases  it  follow  treatment  employed 
for  that  end,  it  may  fairly  be  considered  as  a  successful  result  of  such  treatment. 
Rational  objects  of  treatment,  exclusive  of  that  employed  for  an  arrest  of  the 
disease  in  the  first  stage,  are  to  lessen  the  intensity  of  the  inflammation,  to 
lower  the  temperature  of  the  body,  to  relieve  pain,  and  to  promote  toleration 
of  the  disease. 

As  regards  bloodletting,  irrespective  of  its  employment  as  an  abortive 
measure,  the  reader  is  referred  to  the  general  considerations  presented  in 
Chapter  11.  Part  II.  (vide  p.  124  et  »fq,).  It  is  admissible  in  certain  cases 
as  a  palliative,  and  perhaps  to  some  extent  a  curative  measure,  in  view  of  the 
promptness  of  its  operation.  The  circumstances  which  warrant  its  employ- 
ment are — high  fever,  the  pulse  more  or  less  resisting  compression,  or.  in  other 
words,  arterial  tension  and  a  robust  constitution.     It  is  contraindicated  when- 
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ever  the  fever  is  not  high,  when  the  pulse  is  frequent  and  weak,  and  when 
the  piitient  is  aiiuMuic  or  has  a  feeble  constitution.  The  relief  of  pain  and 
embarrassment  of  brenthin<^  by  bloodlettin*:  is  often  immediate  and  marked. 
The  efheiency  of  this  measure  as  a  palliative  is  due  in  part  t^)  its  effect  on  the 
fXeneral  circulation  and  to  the  diminution  of  the  functional  labor  of  the  lunirs; 
but  the  relief  may  be  in  part  explained  by  the  effect  in  diminishinjj  con<;estiun 
of  the  portions  of  the  pulmonary  orpins  not  inflamed  (the  collateral  fluxion 
of  Virchow),  and  also  by  the  efl'ect  in  lessening  the  accumulation  of  blood  in 
the  cavities  of  the  right  side  of  the  heart.  In  most  of  the  cases,  however, 
in  which  the  same  ends  can  be  secured  by  other  means  than  bloodletting,  the 
former  are  to  be  preferred.  Tiiese  consist  in  depletion  by  saline  purgatives 
and  in  sedative  remedies.  After  the  operation  of  a  saline  purgative,  if  the  skin 
be  hot  and  the  pulse  frequent,  tartar  emetic  or  some  antiuKuiial  preparation 
may  be  given  as  a  nauseant  sedative ;  but  the  doses  should  not  be  carried  to 
the  extent  of  producing  marked  or  distressing  nausea.  The  veratrum  viride 
may  be  given  under  the  same  restriction.  In  this  country  not  a  few  prac- 
titioners regard  this  remedy  as  j)ossessing  notable  curative  as  well  as  palli- 
ative efficacy.  These  remedies  are  contraindicated  by  feeblenc«is  or  a  tend- 
ency to  depression.  Aconite  is  an  effective  sedative  remedy,  and  is  to  be 
preferred  to  the  sedatives  just  named  whenever  it  be  desirable  to  avoid  the 
depressing  effects  of  the  latter.  Opium  may  be  given  with  propriety  and 
advantage  in  the  first  stage  in  doses  sufficient  to  relieve  the  pain  and  tran- 
quillize the  sy.stem.  Blisters  are  injudicious,  but  dry  cups,  sinapisms,  or 
stimulating  liniments  may  be  employed.  Stupes  or  warm  fomentations 
applied  to  the  chest  are  useful.  In  many  cases  a  saline  purgative  fidlowed 
by  some  form  of  opium,  the  latter  continued  at  intervals,  together  with 
soothing  applications  to  the  chest,  will  meet  the  indications  pertaining  to 
the  first  stage.  German  authors  extol  cold  a])plications  over  the  pan  of  the 
chest  corresponding  to  the  affected  portion  of  the  lung  by  means  either  of 
napkins  which  have  been  dipped  in  cold  water,  and  which  arc  to  be  renewed 
every  five  minutes,  or  the  ice-bag.  It  is  stated  that  after  a  few  hours 
patients  are  sensible  of  relief,  and  often  both  the  respiration  and  the  pulse 
become  less  frequent.  Not  infrequently  the  temperature  of  the  body  is 
notably  reduced.  In  some  cases,  however,  patients  complain  of  the  appli- 
cation, and  if  so  it  should  not  be  continued.  It  by  no  means  follows  that 
because  warm  applications  are  useful  the  application  of  cold  is  not  also 
useful,  or  n'ce  vrrsd  ;  either  may  have  a  favorable  effect,  the  modus  ojurandi 
of  each  differing  from  that  of  the  other.  Warm  applications  soothe  and  act 
/as  revulsives;  the  application  of  cold  diminishes  the  determination  of  blood 
:  to  the  part  and  relieves  pain  by  obtunding  the  sensibility. 

If  the  fever  be  high,  as  denoted  by  a  temperature  of  103°  or  more,  anti- 
pyretic measures  are  indieatt>d,  as  in  the  diseases  which  are  generally  recog- 
nized as  essential  fevers.  These  measures  are  the  employment  of  cold  for 
the  direct  abstracticm  of  heat  from  the  body  and  the  administration  of  quinine 
in  full  doses,  the  latter  often  antagonizing  an  excessive  production  of  heat. 
Antipyrine  may  be  substituted  for  quinia  if  the  latter  be  not  well  tolerated 
or  if  it  ])rove  inefficacious.  (Ndd  may  be  employed  by  means  of  the  bath, 
the  wet  sheet,  or  sponging  the  body.  Of  these  different  modes,  the  two 
latter  are  less  inconvenient  both  for  the  patient  and  others  than  the  first,  and 
the  la.st  mode  will  in  most  instances  suffice.  The  object  is  to  reduce  the  tem- 
perature to  as  near  the  normal  maximum  as  practicable.  Whenever,  after 
this  object  is  effected,  the  temperature  rises,  cold  is  to  be  again  applied.  It 
is  desirable  that  the  employment  of  these  measures  be  under  the  personal 
direction  of  the  physician  or  an  experienced  assistant.  An  alcoholic  stimu- 
lant should  be   given  whenever  the  bath,  the  wet  sheet,  or  sponging  ib 
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employed.  My  own  practical  knowledge  of  these  measures  in  this  disease 
is  not  large,  but  9la  far  as  it  goes  it  is  confirmatory  of  their  safety  and  use- 
fulness.' They  are  opposed  by  existing  popular  notions ;  hence  in  private 
practice  patients  submit  with  reluctance  at  first,  and  the  physician  incurs  a 
risk  of  being  blamed  if  the  cases  do  not  do  well.  These  difficulties  are  not 
in  the  way  of  the  use  of  quinia  and  other  antipyretic  drugs.  Quinia  is  the 
most  efficient  of  these.  It  should  be  given  in  the  same  way  as  with  refer- 
ence to  an  abortion  of  the  disease.  This  remedy  may  suffice  for  the  anti- 
pyretic object,  rendering  the  cold-water  treatment  unnecessary,  and  it  may 
be  conjoined  with  the  latter.  Exposing  the  surface  of  the  body  to  cool  or 
cold  air  is  not  without  considerable  antipyretic  effect,  and  is  unattended  by 
any  risk,  although  from  prevalent  ideas  it  seems  hazardous  to  the  minds  of 
most  persons.  The  axiom  that  patients  with  fever  do  not  '''■  take  cold "  is 
one  which  it  b  extremely  desirable  should  become  popularized.  Popular 
apprehensions  on  this  score  oflen  stand  in  the  way  of  proper  ventilation  in 
caaes  of  disease. 

The  treatment  in  the  second  stage  has  reference  to  the  promotion  of  resolu- 
tion, palliation  of  symptoms,  and  supporting  the  powers  of  the  system.  Blood- 
letting in  this  stage  is  not  admissible,  and  depletion  by  means  of  salines  is  not 
called  for.  It  is  not  an  object  to  divert  the  blood  from  the  solidified  lung,  for 
the  exudation  has  already  deprived  it  of  blood,  and  the  amount  of  exudation 
involves  the  withdrawal  from  the  blood  of  a  pound  or  more  of  solid  matter 
even  when  the  inflammation  is  limited  to  a  single  lobe.  Hyperasmia  of  the 
lung  on  the  unaffected  side  (collateral  fluxion),  with  oedema,  occurs  less  often, 
aa  it  seems  to  me,  than  has  been  supposed.     It  is  indicated  by  increased  fre- 

2iiency  of  the  respirations  and  dyspnoea,  accompanied  by  the  development  of 
ne.  moist  rales  over  the  unaffected  side.  The  application  of  a  considerable 
Dumber  of  dry  cups  over  the  chest  is  the  most  effectual  measure  for  relief. 
Experience  has  shown  the  inutility  of  remedies  formerly  employed  as  sorbe- 
facienta — namely,  tartar  emetic  in  large  doses  and  mercury. 

Repeated  applications  of  the  tincture  of  iodine  will  secure  a  sufficient 
amount  of  counter-irritation  if  any  be  desirable.  Blisters  are  not  advisable, 
on  account  of  the  general  disturbance  which  they  are  liable  to  occasion  and 
their  interference  with  physical  examinations  of  the  chest.  If  pain  and  sore- 
ness continue  in  this  stage,  stupes  with  warm  water  only  or  with  some  stimu- 
lating liquid,  as  the  liniment  of  turpentine,  will  afford  relief.  The  latter  will 
not  be  recjuired  if  the  tincture  of  iodine  have  been  a])plied. 

Opium  is  a  valuable  remedy  in  the  second  as  well  as  in  the  first  stage.  It  is 
indicated  not  only  by  the  continuance  of  pain,  but  by  vigilance,  restlessness, 
tod  symptoms  denoting  constitutional  disturbance.  I  have  repeatedly  observed 
a  rapid  and  notable  diminution  of  the  frequency  of  the  pulse  and  of  the  res- 
pirations, with  refreshing  sleep  and  a  condition  of  comfort,  to  follow  full  doses 
of  opium.  The  free  use  of  opium  does  not  delay  the  beginning  or  retard  the 
progress  of  resolution.  An  accumulation  of  mucous  secretion  in  the  bron- 
chial tubes  contraindicates  the  use  of  opium  in  full  doses. 

Remedies  to  promote  expectoration,  as  a  rule,  are  not  indicated.  The  use 
of  remedies  of  this  class  is  based  on  the  erroneous  idea  that  the  matter  of 
exudation  is  expectorated.  Clinical  observation  shows  that  the  removal  of 
this  matter  may  go  on  with  great  rapidity  without  any  expectoration.  The 
expectoration  in  the  second  stage  of  the  disease  is  due  to  bronchitis  limited  to 
the  affected  lobe  or  lobes.  The  mucous  products  rarely  accumulate  in  the 
bronchial  tubes  to  an  extent  to  occasion  inconvenience,  except  as  a  conse- 

■  For  report  of  cams  treated  by  the  wet  sheet  by  the  anther,  vide  Gaillard's  Medical 
Jovrwtl,  3L^h,  1881 ;  ahio,  TmnmtetiofUi  of  the  New  York  State  Medical  Aasoeiation, 
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qucnce  of  a  degree  of  exhaustion  sufficient  to  render  the  muscular  power 
inadequate  to  efficient  efforts  of  expectoration  ;  and  under  these  circumBUncefl 
expectorant  remedies  will  not  afford  relief. 

Sedative  remedies,  such  as  aconite  and  the  veratrum  viride,  are  admissible 
in  this  stage  if  there  be  considerable  or  high  fever  without  a  tendency  to 
asthenia.  They  should  be  cautiously  given,  so  as  not  to  incur  risk  of  con- 
stitutional disturbance  or  depression.  A  high  temperature  in  this  as  in  the 
first  stage  calls  for  antipyretic  treatment,  and  the  same  measures  may  be 
employed.  These  measures  are  indicated  whenever  the  thermometer  shows 
a  temperature  at  or  above  103°. 

To  support  the  powers  of  life  is  the  leading  general  indication  in  the  second 
stage.  Resolution  will  be  sure  to  begin  and  continue  if  the  life  of  the  patient 
be  sufficiently  prolonged.  The  danger  is  generally,  not  from  the  amount  or 
persistence  of  the  solidification  of  lung,  but  from  failure  of  the  vital  powers 
before  the  resolution  takes  place.  This  disease  belongs  among  those  distin- 
guished as  self-limited ;  if  uncomplicated  and  not  attended  by  accidents,  it 
runs  a  definite  career  ending  in  restoration,  provided  the  powers  of  life  hold 
out.  These  considerations,  together  with  the  results  of  clinical  experience, 
enforce  the  importance  of  the  supporting  treatment. 

The  indication  for  supporting  measures  as  regards  urgency  varies  much  in 
different  cases.     In  general  terms,  it  is  urgent  in  proportion  to  the  danger 
from  asthenia.     It  should  govern  the  treatment  in  cases  sometimes  character- 
ized as  asthenic,  and  whenever  there  are  grounds  for  distrust  of  the  adcquate- 
ness  of  the  vital  powers  to  carry  the  patient  safely  through  the  disease.    It  ia. 
a  serious  mistake  to  defer  supporting  measures  until  the  symptoms  denottt 
imminent  danger  from  failure  of  the  powers  of  life.     If  deferred  so  long  they 
will  probably  be  too  late.     The  observing  and  skilful  practitioner  will  foreaeB 
and  endeavor  to  forestall  a  degree  of  prostration  attended  with  imminent  daa* 
ger.     The  constitution  of  the  patient,  his  previous  health,  and  his  habits  are 
to  be  taken  into  account  in  judging  early  of  the  ability  to  sustain  the  disease. 
Other  things  being  e(|ual,  in  a  warm  climate  patients  are  less  able  to  sustain 
the  disease  than  in  cold  or  temperate  climates ;  supporting  treatment,  there* 
fore,  is  oftoner  and  earlier  called  for  in  the  former  than  in  the  latter.    In  ctsei 
which  are  distinguished  as  asthenic  and  typhoid  the  reliance  for  successfil 
management  must  be  on  supporting  measures.     These  views  are  the  more  to 
be  impressed  because  it  is  undoubtedly  true  that  until  lately  the  minds  of 
medical  men  have  been  so  much  occupied  with  the  means  of  subduing  infUin* 
mation  as  to  overlook  the  fact  that  means  employed  for  this  end  not  only  ofWa 
conflict  with  those  which  are  more  important  for  recovery,  but  may  be  posi- 
tively injurious,  if  not,  indeed,  destructive  to  life.     The  attention  has  beai 
directed  too  much  to  the  disease  and  too  little  to  the  patient. 

The  supporting  treatment  embraces  tonic  remedies,  alcoholics,  and  nutri- 
tious diet.  Of  tonic  remedies,  quinia  is  to  be  preferred.  Alcoholics  form  an 
ef..sential  part  of  the  supporting  treatment,  as  in  all  other  diseases  whenever 
the  object  is  to  keep  the  patient  alive  until  the  disease  has  reached  the  end 
of  its  career  and  advanced  into  the  stage  of  resolution.  The  principle  is  the 
same  as  in  other  essential  fevers ;  and  here,  as  in  the  management  of  the 
latter,  alcoholics  are  indicated  to  an  extent  commensurate  with  the  danger 
from  failure  of  the  vital  powers.  In  certain  cases  of  pneumonitis,  as  in 
typhus  or  typhoid  fever  and  other  diseases,  there  is  often  a  remarkable  toler* 
ance  of  alcohol,  and  the  only  guide  as  regards  quantity  is  the  effect  as  mani- 
fested by  the  symptoms.  No  abstract  rules  can  be  laid  down  as  applicable  to 
all  cases,  but  careful  observation  must  furnish  the  rule  proper  to  each  indi- 
vidual C4i.sc.  Here,  too,  as  in  the  continued  fevers,  because  alcoholics  are 
vastly  important  in  some  cases  it  is  not  to  be  inferred  that  they  are  invaii- 
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ably  indicated  or  that  they  can  never  do  harm  ;  on  the  contrary,  if  pushed 
to  an  injudicious  extreme  they  are  potent  for  evil,  as  they  are  potent  for  good 
when  judiciously  used. 

As  regards  the  circumstances  under  which  the  use  of  alcoholics  is  to  be 
begun,  they  are  always  indicated  as  soon  as  evidence  appears  of  any  tend- 
ency to  failure  of  the  powers  of  life.  And  of  this  the  action  of  the  heart, 
as  represented  by  the  pulse  and  by  the  systolic  sound  over  the  apex,  is  the 
criterion.  Feebleness,  great  frequency,  and  a  pulse  vibratory  or  thrilling  but 
compressible,  denoting  increased  activity  but  diminished  power  of  the  ven- 
tricular contractions ;  also,  feebleness  of  the  first  sound  on  auscultation  over 
the  apex,  and,  in  addition  to  feebleness,  the  shortness  and  valvular  quality  of 
this  sound, — ^these  are  the  characters  which  indicate  supporting  measures,  of 
which  alcoholics  are  an  essential  part.  Given  at  first  in  small  or  moderate 
doses,  the  effect  is  to  be  watched,  and  the  quantity  increased  in  proportion 
to  the  urgency  of  the  indication.  The  habits  of  the  patient  as  regards  the 
habitual  use  of  alcoholic  drinks  are  of  cour.se  to  be  taken  into  account. 
Whenever  the  question  arises  in  the  management  of  a  case  whether  alcoholics 
be  advisable  or  not,  it  should  be  borne  in  mind  that  to  begin  earlier  than 
they  are  required  is  far  preferable  to  subsequent  delay ;  for  with  proper  care 
they  can  be  suspended  without  any  injury  having  been  done,  whereas  the 
time  lost  by  beginning  too  late  cannot  be  regained. 

Alimentation  is  an  essential  part  of  the  supporting  treatment.  It  is  as 
important  to  nourish  patients  affected  with  pneumonitis  as  tho»c  affected  with 
any  febrile  or  other  disease  whenever  there  is  danger  from  failure  of  the  vital 
powers.  The  statement  that  patients  with  pneumonitis  should  be  encouraged 
to  take  nutritious  food  during  the  whole  course  of  the  disease  is  based  on 
coDj^iderable  experience,  and  alimentation  should  enter  into  the  treatment  in 
proportion  as  the  symptoms  denote  a  tendency  to  asthenia.  Milk  with  farina- 
ceous substances  and  animal  broths  should  form  the  diet,  thus  combining  a 
proper  variety  of  alimentary  principles.  The  desires  and  taste  of  the  patient 
may  generally  be  trusted. 

These  remarks  on  the  supporting  treatment  are  not  specially  applicable  to 
pneumonitis,  but  apply  alike  to  cases  of  any  disea.se  the  gravity  or  danger  of 
which  is  manifested  by  symptoms  denoting  failure  of  the  vital  powers,  and 
they  will  be  referred  to  in  connection  with  the  treatment  of  other  affections. 
As  applied  to  pneumonitis,  they  relate  chiefly  to  cases  in  which  this  disease 
is  rendered  grave  or  dangerous  either  by  the  extent  of  lung  involved  or  by 
coexisting  affections.  It  will  be  borne  in  mind  that  in  a  large  proportion  of 
the  cases  in  which  the  disease  is  limited  to  a  single  lobe  and  disconnected 
from  other  affections  there  is  little  or  no  intrinsic  tendency  to  a  fatal  termi- 
nation. In  such  cases  no  active  treatment  is  required,  either  with  a  view  to 
lessen  the  intensity  of  inflammation  or  to  support  the  powers  of  the  system ; 
patients  pass  through  the  disease  satisfactorily  under  simple  palliative  meas- 
ures. I  have  treated  many  cases  simply  with  attention  to  hygiene.  It  by  no 
means  follows  that  because  this  disease  exists  remedies  are  to  be  employed ; 
they  are  to  be  employed  only  when  there  are  indications  calling  for  thera- 
peutical interference. 

Id  cases  of  pneumonitis  associated  with  intermittent  fever  quinia  should 
be  given  promptly  and  in  eflicient  doses.  The  paroxysms  should  be  arrested 
as  speedily  as  possible,  as  the  patient  may  be  placed  in  great  danger  by  their 
repetition.  In  a  malarial  region,  or  if  the  patient  have  been  subject  to  inter- 
mittent fever,  it  is  judicious  to  forestall  the  possible  development  of  the  latter 
affection  by  moderate  doses  of  quinia.  The  malarial  cachexia  impairs  the 
power  of  resisting  the  disease ;  hence  it  is  more  likely  to  prove  fatal  in 
malarial  regions,  even  when  uncomplicated  with  intermittent  fever. 
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Cases  of  pneumonitis  complicated  with  delirium  tremens  call  for  the 
pretty  free  use  of  opium,  together  with  alcoholics  and  a  nutritious  diet. 
Delirium  and  vigilance,  if  protracted,  are  likely  to  lead  to  a  fatal  termination. 
Pericarditis  as  a  complication  adds  greatly  to  the  gravity  and  the  danger,  but 
by  perseverance  in  the  judicious  emj»loyment  of  supporting  measures  the 
patient  may  be  carried  safely  through  this  combination  of  diseases.  The 
occurrence  of  gangrene  furnishes  an  additional  indication  for  support.  Pneu- 
monitis occurring  in  connection  with  the  continued  or  the  eruptive  fevers 
generally  gives  rise  to  the  indications  for  supporting  treatment. 

During  the  progress  of  resolution  the  principles  of  treatment  which  hare 
just  been  presented  are  applicable  until  the  improvement  in  the  local  aud 
general  symptoms,  in  connection  with  the  physical  signs,  denote  convales- 
cence. When  convalescence  is  established,  as  already  stated,  there  is  no 
danger  of  a  renewed  attack.  There  is,  therefore,  no  need  of  extreme  precau- 
tions in  order  to  prevent  a  liability  to  relapse.  Experience  shows  that  a  solid, 
substantial  diet  may  be  entered  upon  as  soon  as  the  patient  is  fairly  on  the 
road  to  recovery,  and  that  the  recovery  is  more  rapid  than  if  the  appetite  be 
too  much  restrained.  As  a  rule,  ordinary  wholesome,  digestible  articles  of 
food  may  be  allowed  when  they  are  desired  by  the  patient.  Permitting  or 
encouraging  the  pjitient  to  sit  up  will  be  found  not  to  retard  recovery,  but, 
on  the  other  hand,  apparently  to  haston  the  progress  of  resolution.  Earlj 
going  out  of  doors  is  not  objectionable. 

If  the  disease  proceed  to  the  suppurative  stage,  purulent  matter  being 
either  infiltrated  or  forming  abscesses,  the  prognosis  is  extremely  unfavorable, 
but  perseverance  in  the  employment  of  supporting  measures  is  sometimes 
successful.  It  may  be  added  that  timely  and  efficient  support  probably 
affords  the  best  security  against  suppuration,  which  happily  is  extremely  rare. 

I  have  for  several  years  advised  the  carbonate  or  muriate  of  ammonia  dur- 
ing the  progress  of  the  disease  with  a  view  to  prevent  cardiac  thrombosis. 
Of  course  it  is  difficult  to  obtain  clinical  proof  of  the  protective  efficacy  of 
this  or  any  other  remedy  against  that  accident.  There  can  be  no  objection 
to  the  use  of  this  remedy  on  therapeutical  grounds,  since  it  docs  not  in  any 
manner  affect  unfavorably  the  progress  of  the  disease.  Dr.  A.  Patton  of 
Indiana,  in  a  paper  advocating  the  free  use  of  this  remedy  throughout  the 
disease — that  is,  from  5  to  10  grains  every  three  hours — states  that  of  96 
cases  in  which  this  constituted  all  the  medicinal  treatment,  in  only  2  cases 
was  the  disease  fatal.*  It  is  probable  that  digitalis,  given  with  a  view  to 
increase  the  power  of  the  heart's  action,  is  useful  in  preventing  heart-clot. 
This  remedy  has  seemed  to  me  often  signally  useful  when  the  action  of  the 
heart  is  feeble  or  irregular,  and  also  to  be  of  use  as  a  nervous  sedative  when 
delirium  and  vigilance  are  prominent  symptoms. 

Acute  Lobar  Pneumonitis  in  Children. 

Acute  pneumonitis,  the  solidification  extending  over  an  entire  lobe,  some- 
times involving  a  second  lobe,  and  presenting  after  death  the  anatomical  cha> 
racters  which  have  been  described  as  belonging  to  this  disease  in  the  adult, 
occurs  in  young  children,  although  infrequently  as  compared  with  its  occur* 
rence  after  this  period  of  life.  It  is  a  much  graver  disease  in  young  children 
than  in  adults,  proving  fatal  in  a  large  proportion  of  cases.  From  the  absence 
of  the  subjective  symptoms  and  the  difficulty  of  obtaining  physical  signs  the 
diagnosis  is  less  easy,  and  the  disease  is  not  infrequently  overlooked. 

The  attack  is  sometimes  ushered  in  by  a  convulsion.     This  may  mis- 

Mm.  Jonm.  Med.  Sci.,  Oct.,  1870.  Of  207  cases  treated  chiefly  with  this  remedv  by 
Dr.  J.  P.  Thomas,  only  3  were  fatal.   (Vide  Virginia  Medical  Monihliff  April,  18WK) 
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lead  bj  directing  attention  to  the  bead.  Dulness,  drowsiness,  or  stupor 
sometimes  accompanies  the  progress  of  the  disease,  and  these  symptoms 
may  mislead  in  the  same  way  if  the  symptoms  referable  to  the  chest  be  not 
marked.  Vomiting  is  not  a  rare  symptom  at  the  onset  of  the  disease.  The 
expectoration,  being  swallowed,  cannot  be  observed  in  young  children.  As 
regards  local  symptoms,  the  disease  may  be  latent  in  the  child,  as  it  not  infre- 
quently is  in  the  adult.  But  in  a  certain  proportion  of  cases  the  existence 
of  sharp  pleuritic  pain  is  manifested  by  the  expression,  and  also  by  the  cry 
in  acts  of  coughing  or  whenever  a  deep  inspiration  is  taken.  A  diagnostic 
symptom  of  frequent  occurrence  is  a  moaning  or  grunting  sound  with  the 
expiratory  act.  Attention  to  this  symptom  is  especially  important,  as  it 
points  very  strongly  to  the  existence  of  pneumonitis.  Increased  frequency  of 
the  respirations  and  dilatation  of  the  nostrils  show  the  existence  of  some  pul- 
monary affection  compromising  the  respiratory  function.  The  respirations 
in  some  cases  are  very  frequent,  numbering  40,  50,  60,  and  sometimes  even 
many  more,  per  minute.  One  or  both  checks  may  present  a  circumscribed 
flush.  If  the  progress  of  the  disease  be  unfavorable,  lividity  of  the  prolabia 
and  face  becomes  marked ;  more  or  less  acceleration  of  the  pulse  occurs,  and 
the  frequency  in  some  cases  is  very  great,  amounting  to  from  150  to  200  per 
minute. 

When  the  existence  of  some  acute  affection  of  the  chest  is  declared  by  the 
symptoms,  the  differential  diagnosis  lies  between  primary  plcuritis.  capillary 
bronchitis,  the  so-called  lobular  or  broncho-pneumonitis,  and  lobar  pneumo- 
nitis. The  first  of  these  affections  being  extremely  rare  under  five  years  of 
age,  the  problem  is  usually  to  differentiate  the  latter  from  the  two  other  affec- 
tions. In  solving  this  problem  the  physical  signs  are  to  be  relied  upon,  and 
the  reliance  is  also  upon  these  for  the  diagnosis  in  cases  in  which  the  symp- 
toms denoting  an  acute  thoracic  affection  are  not  marked.  The  physical  signs 
are  generally  available  with  care  and  patience,  notwithstanding  the  difficulty 
of  exploring  the  chest  in  the  young  child. 

The  crepitant  r^lc  is  oflener  wanting  in  pneumonitis  affecting  the  child  than 
the  adult,  but  it  is  present  in  a  certain  proportion  of  cases,  and  is  of  course  to 
be  sought  after.  This  sign  belongs  exclusively  to  pneumonitis,  whereas  fine 
babbling  (subcrepitant)  rales  belong  to  capillary  bronchitis.  If  there  be  doubt 
as  regards  the  discrimination  between  the  crepitant  and  the  bubbling  rales,  it 
is  to  be  borne  in  mind  that  capillary  bronchitis  is  a  bilateral  disease,  and  the 
bubbling  r&les  will  be  present  in  both  sides ;  whereas  in  the  great  majority  of 
cases  pneumonitis  in  the  child,  as  in  the  adult,  is  unilateral,  and  the  crepitant 
r&le  will  be  limited  accordingly  to  one  side.  Dulness  on  percussion  is  readily 
determinable  in  the  child ;  and  this  is  an  important  point  in  the  differential 
diagnosis.  Bronchial  respiration  and  bronchophony  may  generally  be  obtained 
in  the  child  by  perseverance  in  auscultation,  the  cry  answering  for  the  voice. 
These  signs  do  not  belong  to  capillary  bronchitis,  and  arc  rarely  present  in 
lobular  pneumonitis.  In  short,  the  diagnosis  is  to  be  based  on  the  same  signs 
as  in  the  adult,  but  patient  efforts  may  be  requisite  to  obtain  them.  As 
regards  primary  plcuritis,  the  signs  denoting  effusion  arc  available  in  the 
child  as  well  as  in  the  adult,  and  their  absence  warrants  the  exclusion  of  that 
mffectioD. 

The  treatment  of  acute  lobar  pneumonitis  in  children  involves  the  same 
principles  as  the  treatment  of  the  disease  in  adults,  with  those  modifications 
which  therapeutical  measures  require  in  their  application  to  infantile  life.  It 
is  questionable  whether  bloodletting  be  ever  advisable  in  young  children,  even 
when  the  diagnosis  is  clear  in  the  first  stage  of  the  disease.  As  a  rule,  this 
measure  is  not  to  be  employed,  and  the  exceptions  to  the  rule,  if  there  be  any, 
are  few ;  depletion  by  salines  may  take  its  place.     Antimonial  preparations. 
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if  given  at  all,  are  to  be  prescribed  with  great  caution,  and  in  general  other 
and  less  depressing  nauseant  sedatives  arc  to  be  preferred.  The  vcratrum 
viride,  if  given,  should  be  prescribed  in  small  doses  and  its  effects  very  care- 
fully watched.  Aconite,  in  children  as  well  as  adults,  is  a  useful  sedative  in 
this  aifection.  Blisters  should  not  be  employed.  A  sinapism  or  turpentine 
stupes  may  be  applied  to  the  chest,  followed  by  a  poultice  or  the  water-dre«»- 
ing.  Particular  attention  should  be  given  to  the  latter,  in  order  to  see  that 
either  the  entire  chest  or  the  whole  of  the  affected  side  is  covered  with  several 
thicknesses  of  flannel  and  a  layer  of  oiled  muslin.  The  spongio-piline  is  a  good 
substitute  for  the  poultice  or  the  water-dressing.  Opium  need  not  be  with- 
held, but  it  must  be  given  with  circumspection.  Finally,  as  much  depends  in 
severe  cases,  in  the  child  as  in  the  adult,  upon  the  early,  judicious,  and  per- 
sistent employment  of  supporting  measures.  In  children,  as  in  adults^,  under 
certain  circumstances  there  is  a  remarkable  tolerance  of  alcoholics.  I  have 
notes  of  the  case  of  a  child  of  a  medical  friend  (age  fourteen  months),  present- 
ing the  utmost  gravity  of  symptoms,  the  pulse  200  and  the  respiration  120 
per  minute,  in  which  brandy  was  increased  to  at  least  an  ounce  hourly,  and 
under  this  amount  the  pulse  fell  rapidly  to  124  and  the  respiration  to  50  per 
minute,  the  carbonate  of  ammonia  and  a  little  morphia  constituting  the  addi- 
tional treatment.  Kocovery  took  place.  This  case  is  cited  in  illustration  of 
the  extent  to  which  in  some  cases  the  employment  of  alcoholics  may  be  car- 
ried. It  does  not  follow  that  they  are  to  be  generally  employed  excessively 
or  largely.  The  same  rules  are  to  be  observed  in  their  use  in  children  as  in 
adults,  with  a  view,  on  the  one  hand,  to  secure  the  benefits  of  alcoholics,  and, 
on  the  other  hand,  to  avoid  the  evils  of  their  over-use. 

Lobular  Pneumonitis— Broncho-pneumonitifl— Atelectasis. 

•  Lohulnr  p7icumoHiti4i  is  also  frequently  called  cnfarrhnl  pfi^umonia,  from  the 
fact  that  the  exudation  is  chiefly  cellular.  This  latter  name,  however,  is  inap- 
propriate, because  the  term  "  catarrhal  '*  is  only  applicable  to  inflammations 
of  mucous  membranes,  and  the  wall  of  the  air-cells  and  alveolar  passages 
cannot  be  considered  properly  a  mucous  membrane ;  and,  moreover,  fibrin  is 
sometimes  present  in  the  exudation  of  so-called  catarrhal  pneumonia  as  well 
as  in  that  of  lobar  pneumonitis.  The  name  celhdar  pticumonta  employed  by 
Virchow  is  not  sufficiently  distinctive.  The  terms  hrnnchn.pnnimomtU,  imply- 
ing the  coincident  affection  of  the  bronchi  and  of  the  air-cells,  and  Miihr 
piu'itmoniti.<,  signifying  the  lobular  dissemination  of  the  inflammation,  are  to 
be  preferred. 

Lobular  pneumonitis  is  a  secondary  affection,  and  almost  always  secondary 
to  inflammation  of  the  smaller  bronchi.  It  is  frequent  in  childhood,  but  rare 
in  adults,  except  in  the  debilitated  and  the  aged.  In  the  new-born  and  in 
very  young  children  it  is  usually  preceded  and  accompanied  by  atrlecta*i$  or 
collapse  of  a  greater  or  less  number  of  jmlmonary  lobules  (apneumat/>si9). 
Atelectasis  may  attend  lobular  pneumonitis  occurring  later  in  life,  but  it  is  a 
less  constant  accompaniment.  Portions  of  the  lung-tissue  in  the  condition  of 
atelectasis  contain  no  air ;  they  are  non-crepitant  and  sink  in  water.  They 
present  a  bluish-red  appearance  through  the  pleura,  and  a  more  brownish-red 
color  on  cross-section.  They  have  a  smooth  surface,  a  firm  consistence,  and 
are  depressed  below  the  level  of  the  surrounding  lung-tissue.  Tliey  can  be 
inflated  by  blowing  through  the  bronchi.  In  many  cases,  but  not  always, 
occlusion  of  the  bronchi  immediately  connected  with  the  atelectatic  spots  can 
be  demonstrated.  The  most  frequent  source  of  obstruction  is  an  accumula- 
tion of  the  products  of  inflammation  in  the  smaller  bronchi.  The  air-oella 
connected  with  the  occluded  bronchi  collapse  after  the  absorption  of  the  con- 
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Uined  dr.     Microscopical  examination  of  the  collapsed  lobules  shows  disten- 
sion of  the  pulmonary  capillaries  with  blood,  and  the  presence  of  granular, 
desquamated  epithelial  cells  in  the  collapsed  alveoli.     Atelectasis  of  portions 
of  the  lungs  may  be  a  congenital  condition  in  the  new-born  and  in  infants  a 
few  days  or  weeks  old,  the  affected  lobules  having  never  been  inflated,  in  con- 
seqaence  either  of  weakness  of  the  respiratory  efforts  or  of  obstruction  of  the 
bronchi  by  mucus,  meconium,  etc.     Acquired  atelectaais  is  far  more  frequent 
in  children  than  in  adults.     The  name  atelectasis  is  also  sometimes  applied  to 
tbe  condition  called  carnification  of  the  lungs,  the  air  having  been  expelled 
bj  pressure  from  without  as  by  an  extensive  fluid  accumulation  in  the  pleural 
civitv.    Atelectasis  of  whatever  form  is  more  frequent  in  the  lower  lobes 
Uian  in  the  upper.     Single  circumscribed  lobules  may  be  affected,  or  even  a 
wbolc  lobe.     When  there  is  extensive  atelectasis  the  remaining  parenchyma 
of  the  lung  is  usually  in  the  condition  of  vicarious  vesicular  emphysema. 
There  has  been  much  controversy  as  to  the  relations  between  atelectasis 
tad  lobolar  pneumonitis.    Formerly,  writers  regarded  atelectasis  as  congenital 
pneumonia,  and  since  the  true  nature  of  the  condition  has  been  recognized 
it  has  osually  been  held  that  collapse  of  the  air-cells  in  itself  leads  to  the 
development  of  lobular  inflammation.     It  is  probably  not  correct  to  regard 
either  acquired  pulmonary  collapse  or  a  persistence  of  the  foetal  state  of  the 
longs  IS  alone  a  cause  of  inflammation.    We  may  consider  that  lobular  pneu- 
Dooitis  occurs  only  when  there  is  present  within  the  alveoli  an  irritant  capa- 
ble of  inducing  inflammation.     Most  foreign  particles,  and  particularly  the 
stagnating  secretion  of  the  inflamed  bronchial  mucous  membrane,  are  irri- 
tiDts  capable  of  exciting  bronchitis  and  lobular  pneumonitis  by  entrance  into 
the  small  bronchi  and  the  air-cells,  whether  or  not  they  completely  obstruct 
the  bronchi  and  lead  to  atelectasis. 

The  pathological  changes  occurring  in  lobular  pneumonitis  have  been 
^Tided  into  the  same  three  stages  as  in  lobar  pneumonitis — namely,  first, 
congestion  or  engorgement ;  second,  red  hepatization  ;  and  third,  gray  hepat- 
Bttion.  Such  a  division  is,  however,  less  important  and  well  defined  in 
lobular  than  in  lobar  pneumonitis.  In  a  typical  case  of  lobular  or  broncho- 
pneniDonitis  disseminated  throughout  both  lungs  are  small  firm  spots  varying 
m  size  from  a  pea  to  a  pigeon's  q^^.  The  color  may  be  brownish-red,  red- 
dish-gray, gray,  or  yellowish,  and  the  periphery  is  usually  darker  than  the 
ccBtie.  The  surface  is  lustreless,  smooth  or  slightly  granular,  and  somewhat 
derated  above  the  surrounding  lung-tissue.  The  consolidated  pulmonary 
talhitance  is  non-crepitant  and  sinks  in  water.  When  the  solidified  lobules 
are  situated  at  the  surface  of  the  lung  the  overlying  pleura  is  coated  with  a 
delicate  layer  of  fibrin.  Usually,  drops  of  muco-pus  can  be  squeezed  out  of 
the  smaller  bronchi.  The  microscopical  examination  of  the  solidified  lobules 
•hows  the  air-cells  to  be  filled,  though  less  distended  than  in  lobar  pneumo- 
Bitis,  with  pus-cells,  epithelial  cells,  and  some  granular  matter  in  varying 
proportion.  In  some  cases  the  pus-cells  predominate ;  in  other  cases,  large 
granolar  cells  with  vesicular  nuclei,  thought  to  be  alveolar  epithelial  cells. 
Bed  blood-oorpuscles  are  usually  present,  but  not  in  such  number  as  in 
lobar  pneumonitis.  The  presence  of  large  numbers  of  pus  and  epithelial 
eelli  in  the  alveoli,  the  comparatively  small  number  of  red  blood-corpuscles, 
•ad  the  absence  of  fibrin  may  be  considered  to  be  the  characteristics  of  the 
exudation  of  broncho-pneumonitis  as  distinguished  from  the  lobar  form. 
Sometimes,  however,  fibrillated  fibrin  may  be  found  in  the  exudation  of 
kbalar  pneumonitis,  and  in  fact,  as  far  as  the  inflammatory  products  are 
coBceroc^  there  is  every  grade  of  transition  between  a  typical,  purely  cellu- 
lar exudation  and  the  fibrino-cellular  and  almost  hemorrhagic  exudation  of 
lobar  pneumonitis.    Mucus  and  cells  are  sometimes  inspired  from  the  bronchi 
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into  the  alveoli.  The  walls  of  the  inflamed  bronchi  are  oflt^in  infiltrated  with 
leucocytes.  The  inflammation  may  extend  by  continuity  to  the  air-celb 
immediately  adjacent  to  these  inflamed  walls.  There  may  be  some  dilatation 
of  the  bronchi.  Various  forms  of  bacteria  have  been  found  in  the  inflam- 
matory exudation  in  the  bronchi  and  air-cells,  and  doubtless  in  many  cases 
bacteria  stand  in  a.  causative  relation  to  the  disease. 

There  is  great  variety  in  the  extent  of  lung  involved  in  the  inflammatorj 
process.  The  pneumonitis  may  be  confined  to  a  few  lobules,  as,  for  instaooe, 
those  surrounding  a  hemorrhagic  infarction  or  a  new  growth ;  there  may  be 
countless  nodules  of  consolidation  scattered  throughout  both  lungs,  or  even 
all  the  lobules  of  a  lobe  may  become  involved.  In  the  rare  cases  of  lobar 
consolidation  from  lobular  pneumonitis  the  fact  that  the  lobules  are  nol 
simultaneously  but  successively  involved  gives  to  the  surface  a  peculiarly 
variegated  appearance  diflcrent  from  that  observed  in  lobar  pueumonitii. 
The  surface  is  also  less  granular  than  in  the  latter  disease.  As  to  the  origin 
of  the  cells  which  fill  the  alveoli,  it  is  customary  to  regard  the  pus-cells  at 
emigrated  white  blood-corpuscles.  Whether  the  alveolar  epithelium  play  an 
active  part  in  the  inflammatory  process  is  a  matter  of  dispute.  There  is  no 
proof  of  the  production  of  pus-cells  from  proliferating  epithelial  cells,  and, 
in  those  cases  in  which  the  number  of  large  epithelium-like  cells  in  the  alveoK 
seems  greater  than  can  be  accounted  for  by  a  mere  desquamation  of  the  epi- 
thelial lining,  it  is  not  necessary  to  assume  active  proliferative  changes  in  the 
epithelium,  as  it  is  abundantly  proven  that  wandering  leucocytes  can  become 
transformed  into  epithelioid  cells. 

The  most  frequent  termination  of  lobular  pneumonitis  is  in  resolution.  Aa 
in  lobar  pneumonitis,  the  cell-elements  undergo  fatty  degeneration,  and  bj 
transudation  of  scrum  a  kind  of  emulsion  is  formed  capable  of  absorption. 
When  the  broncho-pneumonia  persists  for  a  long  time,  the  alveolar  walb 
usually  become  thickened  by  a  new  growth  of  connective  tissue. 

It  has  been  held  by  most  authorities  that  the  inflammatory  products  of 
lobular  pneumonitis  may  undergo  caseous  metamorphosis  which  leads  to  the 
development  of  pulmonary  phthisis.  We  now  know  that  in  such  cases  infec- 
tion with  the  tubercular  virus  exists.  It  is  probable  that  in  some  cases  the 
existence  of  broncho-pneumonia  favors  the  lodgment  and  development  of 
the  tubercle  bacilli.  It  is,  however,  an  error  to  confound  with  ordinary 
broncho-pneumonia  the  lobular  caseous  pneumonia  so  often  found  in  phthis- 
ical lungs.  The  latter  aflcction  is  anatomically  and  etiologically  a  distinct 
disease. 

Clinical  History. — Inasmuch  as  a  bronchitis  affecting  both  sides  (bilat* 
eral)  precedes  and  accompanies  the  collapse  of  lobules  in  lobular  pneumo- 
nitis, the  symptoms  of  that  disease  are  always  present.  As  will  be  seen  in 
treating  of  Bronchitis  in  a  following  chapter  (Chapter  IX.),  the  symptonif 
attributable  to  the  bronchial  inflamation  vary  according  to  its  extension  into 
tubes  of  small  size.  In  addition  to  cough  and  expectoration,  increase  in  the 
frequency  of  the  respirations,  dyspnoea,  and  cyanosis  may  be  accounted  fof 
by  the  bronchitis  alone  if  tubes  of  small  size  become  involved  (capillary 
bronchitis).  These  symptoms  are  more  marked  in  proportion  to  the  num- 
ber of  lobules  collapsed  and  inflamed.  The  symptoms  are  chiefly  due  to 
the  pneumonitis  if  the  bronchitis  be  limited  to  tubes  of  large  or  medium 
size. 

The  bronchial  inflammation  may  be  acute  or  subacute.  The  pyrexia  is 
proportionate  to  the  acuteness  of  the  bronchial  inflammation  and  to  the 
extent  of  lung  affiected.  This  will,  therefore,  vary  considerably  in  different 
cases.     The  symptoms  relating  to  the  frequency  and  other  chaiaoters  of  the 
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puUe  offer  variations  dependent  on  the  intensity  of  the  fever  and  the  obstruc- 
liuD  to  the  passage  of  blood  through  the  pulmonary  vessels.  Corresponding 
TarUtious  in  other  conntitutional  symptoms  are  incident  to  the  fever  and  dis- 
larbanee  of  the  circulation.  It  follows  that  broncho-pneumonitis  may  be  a 
diziease  of  great  severity  and  danger,  or  it  may  be  comparatively  devoid  of 
grtvity.  Some  cases  are  characterized  by  notable  fluctuations  during  the 
coa»e  of  the  disease,  owing  to  an  increase  at  different  periods  of  the  num- 
ber of  lobules  implicated.  The  symptoms  on  successive  days  may  fluctuate, 
collapsed  lobules  becoming  inflated  or  an  additional  number  of  lobules  becom- 
ing affected. 

Diagnosis. — The  diagnosis  relates  to  two  factors  as  regards  the  symp- 
tonatic  phenomena — namely,  the  bronchitis  and  the  collapsed  or  inflamed 
lobules.  A  third  factor  is  the  occurrence  of  emphysematous  lobules  (lobu- 
lar emphysema).  The  physical  signs  denoting  the  bronchitis  are  the  moist 
bronchial  or  bubbling  rales,  which  are  coarse,  fine,  or  subcrepitant  according 
to  the  siie  of  the  tubes  in  which  they  are  produced.  Rales  varying  in  coarse- 
■em  or  fineness  may  be  combined.  The  collapsed  and  inflamed  lobules  may 
fimifth  no  distinctive  signs  if  in  the  form  of  small  nodules,  disseminated, 
and  about  equal  in  number  on  the  two  sides.  Broncho-vesicular  or  bronchial 
respiration,  increased  vocal  resonance,  and  bronchophony,  together  with  dul- 
ncss  on  percussion  within  a  circumscribed  space  on  one  side  or  on  both  sides, 
nay  be  found  wherever  a  sufficient  number  of  lobules  in  close  proximity  to 
each  other  are  affected  so  as  to  give  rise  to  solidification  extending  over  a 
coosidcrable  area.  Ix)bar  pneumonitis  is  excluded  by  the  fact  that  the  solidi- 
fication does  not  extend  over  an  entire  lobe.  On  the  other  hand,  the  signs  of 
solidification  show  something  more  than  bronchitis,  this  disease  alone  not 
pving  rise  to  these  signs.  If  no  signs  of  solidification  be  discovered,  it  is 
difficult  or  impossible  to  differentiate  broncho-pneumonitis  from  bronchitis 
iiecting  tabes  of  small  size.  In  severe  cases  inspection  shows  retraction  of 
the  lower  part  of  the  chest  on  both  sides  with  the  acts  of  inspiration,  and 
miking  in  of  the  sofk  parts  above  the  clavicles,  as  in  cases  of  capillary 
hnmchitis.  Emphysematous  lobules  of  the  upper  lobes  will  give  rise  to  a 
Tesicalo-tympanitic  resonance  on  percussion. 

CArsATlON. — Age  is  to  be  regarded  as  the  most  important  clement  in  the 
eanntion.  The  fact  that  in  a  very  large  majority  of  cases  the  subjects  are 
either  infants  or  children  or  persons  advanced  in  years,  is  probably  to  be 
explained  by  the  much  greater  tendency  in  bronchial  inflammation  to  extend 
to  the  smaller  bronchi  in  the  two  extremes  of  life.  The  affection  occurs  not 
bfreqnently  as  a  sequel  of  the  eruptive  fevers,  rubeola,  scarlatina,  or  small- 
pox ;  also  of  whooping  cough,  diphtheria,  and,  more  rarely,  of  the  continued 
ferers.  It  may  be  produced  traumatically  in  persons  of  any  age  by  the  inliala- 
tioa  of  chlorine  or  other  gases,  of  vapors,  and  of  irritating  substances  of  various 
buds.  Exposure  to  the  latter  causes  may  be  incident  to  certain  occupations. 
{Stt  Pufvmonokonwng,  p.  180.)  The  pneumonitis  which  is  liable  to  accompany 
exudative  laryngitis  (croup)  in  children  is  a  broncho-pneumonitis.  Its  occur- 
f»«  in  eases  of  whooping  cough  is  not  infrequent.  In  the  insane,  the  deliri- 
o««.  and  the  greatly  enfeebled,  with  obtunded  sensibility  of  the  air-passages, 
foRfign  particles,  such  as  bits  of  food,  the  buccal  fluids,  etc.,  are  likely  to  be 
inspired  into  the  small  bronchi  and  air-cells,  giving  rise  to  lobular  pneumonia, 
which  in  these  cases  may  be  of  a  rather  diffuse  character.  This  is  the  aspira- 
tion pneumonia  (Schluck-pneumonie)  of  German  writers.  Not  infrequently 
tie  inspired  foreign  particles  are  so  irritating  that  the  inflamed  foci  terminate 
in  abscess,  and  occasionally  they  lead  to  gangrene. 
If 
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Treatment. — The  therapeutic  indicatipns  have  reference,  first,  to  the 
bronchitis,  and  second,  to  the  inflammation  and  the  collapse  of  lobulei. 
The  former  are  the  same  as  in  cases  of  bronchitis  irrespective  of  the  lobu* 
lar  conditions,  and  they  will  be  considered  in  a  following  chapter.  The 
prompt  and  efficient  treatment  of  bronchitis,  especially  in  the  young  and  old, 
is  important  by  way  of  preventing  the  collapse  and  inflammation  of  lobulet. 
Energetic  inspirations  are  important  in  order  to  prevent  collapse  of  lobules 
and  for  the  inflation  of  those  already  collapsed.  For  these  objects  the  lir 
which  the  patient  breathes  should  be  cool  or  even  cold,  and  the  vital  powers 
should  be  sustained  by  nutritious  stimulation  and  alcoholics.  Jiirgensen's 
method  of  exciting  deep  inspirations  by  the  cold  aff'usion  or  a  douche  directed 
upon  the  nucha  may  be  employed.  If  there  be  hyperpyrexia,  it  is  to  be  combated 
by  the  cold  bath  or  by  sponging  the  surface  of  the  body,  as  in  other  diseases 
whenever  antipyretic  treatment  is  indicated,  and  by  quinia,  antipyrine,  or  othet 
antipyretic  remedies.  Alcoholics  and  digitalis  are  indicated  by  feebleness  of 
the  heart's  action,  as  in  cases  of  acute  lobar  pneumonitis.  Emetics  are  indi* 
cated  in  children  by  accumulations  in  the  bronchial  tubes,  which  the  patient 
does  not  remove  by  voluntary  expectoration.  The  emetic  selected  should  not 
produce  prolonged  nausea  or  much  prostration.  The  dorsal  decubitus  should 
not  be  constantly  maintained,  changes  of  position  being  important  as  prs> 
vcntive  of  collapse  of  lobules. 

Congenital  atelectasis  in  the  newly  born  is  denoted  by  rapid,  short,  acts  of 
breathing,  feebleness  of  the  cry,  difficulty  in  nursing  from  want  of  breath, 
and  cyanosis.  The  absence  of  cough  and  bronchial  rdlcs  suffices  to  exclude 
bronchitis.  Congenital  malformations  of  the  heart  are  excluded  by  the 
absence  of  their  physical  signs.  The  respiratory  murmur  is  feeble,  espe- 
cially at  the  lower  and  posterior  portions  of  the  chest.  The  lower  part  of 
the  chest  in  front  is  retracted  in  the  act  of  inspiration. 

Inasmuch  as  the  deficient  expansion  of  the  lungs  is  due  to  weakness  of  tlia 
respiratory  acts,  the  strength  of  these  should  be  increased  by  the  momentary 
application  of  cold  water  to  the  chest,  exposing  the  body  for  a  few  momenta 
to  cold  air,  and  exciting  in  various  ways  crying  eflbrts.  Care  should  be  takes 
to  free  the  nostrils  and  throat  from  accumulations  of  mucus. 


Suppurative  Pneumonitis— Embolic  Pneumonitis— 
Abscess  of  the  Limg. 

Suppurative  pneumonitis  is  characterized  by  the  formation  of  pus  and 
breaking  down  of  lung-tissue.  Sometimes  the  pus  infiltrates  the  walls  of 
the  bronchi  or  of  the  blood-vessels,  or  follows  bands  of  interstitial  tissira 
(dissecting  pneumonia).  The  most  important  form  of  suppurative  pneo- 
monitis  is  that  which  results  in  the  formation  of  abscess.  The  abscesft* 
cavity  usually  varies  in  size  from  that  of  a  pea  to  that  of  a  hen's  egg.  but 
in  some  cases  the  abscess  takes  in  the  greater  part  or  the  whole  of  a  lobe. 
The  shape  of  the  cavity  may  be  round  or  irregular.  The  walls  of  the  abscesa 
are  usually  ragged.  In  cases  of  long  standing  a  fibrous  capsule  forms  around 
the  abscess. 

As  has  already  been  mentioned,  lobar  pneumonia  and  lobular  pneumonia 
rarely  terminate  in  abscess.  Abscesses  may  be  produced  by  the  inspiratioB 
of  foreign  irritating  particles,  as  in  many  cases  of  aspiration  pneumonia  (p, 
177).  Wounds  of  the  lung,  especially  when  attended  by  the  lodgment  of 
foreign  bodies,  may  give  rise  to  abscess.  In  new-born  children  there  is  a 
form  of  septic  pneumonia  which  frequently  terminates  in  abscess.     In  thia 


5  to  find  the  primary  thrombus,  nor  can  an  embolus  in  all  cases  be 
ttrated.  It  is  probable  that  the  poison  may  be  carried  by  the  blood  in 
'  molecalar  form.  Metastatic  or  pyaemic  pulmonary  abscesses  vary  in 
r  from  one  to  several  hundred,  and  in  size  from  a  pin's  head  to  those 
ng  an  entire  lobe.  They  may  or  may  not  be  accompanied  by  the 
lical  effects  of  emboli ;  that  is,  by  hemorrhagic  infarctions,  which  are 
iescribed  subsequently. 

pleura  covering  an  abscess  is  inflamed,  and  there  is  often  a  general 
is,  which  may  also  be  of  a  purulent  character.  The  abscess  may  rup- 
to  the  pleural  cavity. 

t>cocci  are  always  present  in  the  pus.  The  same  micro-organisms 
emnse  suppuration  elsewhere  also  occasion  suppurative  inflammation 
lung.  (See  Part  I.  p.  36.) 

most  important  aid  in  the  diagnosis  of  abscess  of  the  lung  is  the 
lation  of  the  sputum.  The  color  of  the  sputum  is  usually  yellow,  like 
*  ordinary  pus,  but  it  may  be  green  or  brownish.  The  odor  is  usually 
hat  offensive,  but  it  has  not  the  fetor  of  gangrene.  Of  the  utmost 
tncc  is  the  presence  in  the  sputum  of  particles  of  lung-tissue,  which 
ten  be  detected  even  with  the  naked  eye.  These  particles  are  found 
eroecopical  examination  to  contain  elastic  fibres  (which  are  usually 
or  scanty  in  gangrene  of  the  lung),  fatty  crystals,  amorphous  pig- 
and  especially  hsematoidin  crystals.  Micrococci,  which  do  not  stain 
ith  iodine  like  certain  ones  in  gangrene,  are  present  in  large  number. 
iiysical  signs  of  a  cavity  may  be  detected  if  the  abscess  be  of  sufiicient 
mi  these  signs  are  not  in  themselves  distinctive  of  abscess.  Other 
onus,  such  as  pain,  dyspnoea,  pyrexia,  rigors,  and  sweats,  are  often 
t.  In  pysemia  it  is  generally  impossible  to  disconnect  the  general 
onu  which  are  indicative  of  the  pulmonary  affection  from  those  which 
;  to  the  clinical  history  of  pysemia.  In  pysemia  it  is  rare  that  the  dif- 
foci  of  inflammation  in  the  lungs  involve  areas  sufficient  to  give  rise  to 
iteristic  physical  signs. 

!  PBOONOSI8  is  almost  necessarily  fatal  in  pyaemic  pulmonary  abscesses. 
ler  forms  of  pulmonary  abscess,  such  as  that  secondary  to  pneumonia, 
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Pneumonokoniosis— Anthracosis— Siderosis,  etc. 

.  i 

Under  the  generic  name  pneumonokoniosis,  proposed  by  Zenker,  are  incloded  \ 
the  various  affections  of  the  lung  produced  by  the  inhalation  of  dust-like  ptr*  i 
tides.  A  considerable  number  of  such  inhalation-diseases  is  already  known. 
The  one  longest  recognized  is  the  lesion  caused  by  the  inhalation  of  coal-dnil,  i 
A  moderate  amount  of  black  coal-pigment  is  found  in  the  lungs  of  all  adolta,  jj 
more  especially  of  those  living  in  cities  ;  but  in  the  lungs  of  those  who  hare  : 
been  exposed  for  a  long  time  to  a  dense  atmosphere  of  coal-dust  the  carbon-  ^ 
particles  accumulate  to  such  an  extent  as  to  cause  a  lesion  called  an^Aracoiii  I 
of  the  lungs.  This  lesion  is  produced  especially  in  coal-miners.  The  pa^ 
tides  of  coal  are  carried  by  the  current  of  inspired  air  into  the  air-Teacki  :. 
or  alveoli.  Thence,  either  free  or  enclosed  in  cells,  which  are  probably  emi-  .! 
grated  whit«  blood-corpuscles,  they  make  their  way  into  the  alveolar  septa,  - 
and  are  still  further  conveyed  through  the  lymph-spaces  and  lymph- vessek  z 
into  the  interlobular  and  peribronchial  connective  tissue.  Some  of  the  pa^  || 
tides  reach  the  bronchial  glands,  and  exceptionally  may  even  be  carried  to  :- 
the  cervical  or  abdominal  lymphatic  glands.  The  lungs  and  bronchial  glandi  S 
are  black ;  the  microscope  shows  the  coal-pigment  to  be  chiefly  in  the  Ulte^  i 
lobular  connective  tissue  and  in  the  bronchial  glands,  but  it  is  also  preoeat  J; 
inside  of  cells  in  the  alveoli  and  in  the  walls  of  the  air-vesicles.  ExtensTO  j; 
anthracosis  may  exist  without  any  changes  in  the  lung  other  than  chronie  ' 
bronchitis  and  the  presence  of  some  large  cells  containing  pigment  in  tit  ^ 
alveoli.  Frequently,  however,  it  is  combined  with  other  chronic  inianh  -^ 
matory  changes,  particularly  with  chronic  interstitial  pneumonitis.  Doom  ( 
fibrous  bands  and  nodules  deeply  pigmented  are  found.  The  walls  of  tiM  • 
alveoli  are  thick,  and  their  lumina  obstructed  or  even  obliterated  by  the  new  . 
growth  of  fibrous  tissue.  Firm  pleuritic  adhesions  are  present.  Combined  \ 
with  these  chronic  interstitial  changes  bronchiectatic  and  ulcerative  caYitiv  : 
may  be  present.  Anthracotic  lungs  may  be  the  seat  also  of  chronic  pul- 
monary tuberculosis,  in  which  case  tubercles  and  tuberculous  pneumonitit  ; 
will  be  found.*  To  pulmonary  anthracosis  with  chronic  interstitial  inflim-  ; 
mation,  with  or  without  the  presence  of  tubercles,  the  name  coal-miner'i  ; 
phthisis  is  applied.  The  coal-particles,  when  of  sufficient  size,  can  be  ra^  = 
ognized  as  such  under  the  microscope ;  often,  however,  they  are  not  to  M 
distinguished  from  melanotic  pigment  derived  from  the  blood.  The  ootU 
particles  are  often  present  in  the  expectoration  of  those  affected  with  anthia* 
cosis  pulmonum. 

The  term  sideroais  pulmonnm  denotes  the  accumulation  in  the  pulmontrr 
structures  of  the  oxide  of  iron.  This  oxide  forms  a  very  fine,  brownish-fM 
dust.  It  is  inhaled  by  workmen  employed  in  dyeing,  polishing  mirrors,  and 
other  mechanical  arts  in  which  it  is  used.  Accumulating  in  the  lungs,  it  . 
causes  a  reddish  pigmentation.  Its  morbid  effects  were  first  studied  by 
Zenker.^  They  are  essentially  the  same  as  in  anthracosis,  the  color  being  \ 
red  instead  of  black. 

Chah'cosis  pu/monum  is  the  name  given  to  the  pulmonary  changes  indnool 
by  the  inhalation  of  stone-dust.  It  is  also  called  stone-cutter's  phthiaii. 
The  chemical  examination  of  these  lungs  shows  the  presence  of  an  excess  of 
silica.     The  changes  are  similar  to  those  of  anthracosis  and  of  siderosis,  wiftk 

*  It  is  claimed  by  recent  observers  that  tuberde  badlli  are  usually  absent  in  ooil* 
miner's  phthisis,  in  which  case  the  process  is  not  to  be  regarded  as  tub^rculooiL 
According  to  C'ohnheim,  coal-particles,  ns  such,  cause  no  irritative  chancres  in  the  loi^ 
and  when  inflammatory  changes  are  present  irritating  substances  are  inhaled  with  tbt 
particles  of  coal. 

*  DeuUchcB  Archivf.  klin.  Med,,  Bd.  2,  p.  116. 


HYPEREMIA  OF  THE  LUNGSy  ETC,  181 

the  exception  of  the  greater  disposition  to  the  formation  of  nodules  and 
diffuse  masses  of  fibrous  tissue.  These  have  a  gray  centre  and  dark  periph- 
ery. The  foreign  particles  can  be  recognized  microscopically,  but  not  so 
readily  as  in  the  previous  affections. 

Various  other  forms  of  pncumonokoniosis  have  been  described,  such  as 
those  due  to  the  inhalation  of  particles  of  tobacco,  of  cotton,  of  grain,  of 
various  metals,  etc. 

The  clinical  history  of  the  different  varieties  of  pneumonokoniosis  is  that 
of  bronchitis,  which  is  generally  chronic,  associated,  in  a  certain  number  of 
cases,  with  fibroid  phthisis. 

The  removal  of  the  patient  from  the  continued  operation  of  the  cause  is 
of  course  the  first  object  of  treatment.  In  other  respects  the  indications 
relate  to  the  diseases  which  are  incident  to  the  pneumonokoniosis. 

Brown  or  Pigment  Indnration  of  the  Lungs. 

The  lesion  thus  entitled,  described  by  Virchow  in  1847,  is  referable  to  the 
long-continued  passive  congestion  incident  to  valvular  disease  of  the  lefl 
side  of  the  heart,  particularly  to  obstruction  and  to  regurgitation  at  the 
mitral  orifice.  Lungs  thus  affected  do  not  collapse  on  opening  the  chest  as 
iBuch  as  when  they  are  healthy.  They  are  heavy,  inelastic,  dry,  crepitating 
but  little  on  pressure,  of  a  leathery  consistence,  and  they  have  a  peculiar 
reddish-brown,  yellow,  or  salmon  color.  On  section,  reddish  or  brown  spots 
may  be  seen,  due  to  ecchymoses.  The  microscope  shows  that  the  essential 
morbid  condition  is  a  dilatation  of  the  pulmonary  capillaries,  loops  of  which 
often  project  far  into  the  alveoli  and  partially  obstruct  their  lumina.  The 
mir-cells  are  still  further  obstructed  by  the  presence  of  large  epithelial  cells 
containing  yellow  or  brown  pigment,  which  cells  may  accumulate  in  sufficient 
number  to  fill  the  alveoli.  Pigment  is  also  found  within  the  capillary  vessels, 
in  the  capillary  walls,  and  in  the  interstitial  tissue,  both  free  and  enclosed  in 
cells.  The  pigment  is  derived  from  red  blood-corpuscles  which  escape  through 
the  capillary  walls  by  diapedesis,  in  part  also  by  rupture  of  the  walls.  The 
walls  of  the  air-cells  and  the  interstitial  tissue  often  appear  hypertrophied. 
Rindfleisch  describes  also  an  hypertrophy  of  the  smooth  muscle-fibres  of  the 
polmonary  parenchyma  in  this  affection. 

The  symptoms  denoting  the  lesion  are  not  definite,  but  it  must  increase  the 
dyspnoea  which  is  connected  more  directly  with  the  cardiac  disease. 

Hyi>ercBinia  of  the  Lungs— Hypostatic  Congestion— Hypo- 
static Pneumonitis. 

Active  congestion  or  hyperaemia  of  the  lungs,  irrespective  of  inflammation, 
is  rarely  if  ever  a  primary  morbid  condition,  and  is  hardly  to  be  considered 
ms  an  individual  affection.  It  may  be  produced  by  increased  power  of  the 
heart's  action,  arising  either  from  transient  causes,  such  as  the  ingestion  of 
alcoholic  stimulants  and  mental  emotions,  or  from  hypertrophy  of  the  right 
Tcntricle.  It  may  be  caused  by  the  inhalation  of  stimulating  or  irritating 
Tapors.  Whenever  the  circulation  in  a  considerable  portion  of  the  lungs  is 
interrupted,  more  or  less  abnormal  determination  of  blood  must  take  place  in 
the  portions  to  which  the  flow  of  blood  is  unobstructed,  as  in  cases  of  emphy- 
sema, lobar  pneumonia,  pleuritis,  etc. 

Passive  hypencmia  or  congestion  is  of  more  frequent  occurrence,  but  is 
never  primary  or  idiopathic.  It  is  an  effect  of  mitral  cardiac  lesions  causing 
either  obstruction  or  regurgitation,  or  both  combined.  It  is  also  consequent 
on  feebleness  of  the  action  of  the  heart,  especially  of  the  right  ventricle,  as  in 
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:  z^'.zj  Joironeration.     In  cases  of  general  ilropsy  it 

.-:.   JiL -uut  of  hydrothnrax.     It  gives  rise  to  browu 

:  •:>.-  iiinjrs.  (»See  p.  ISl.) 

-.rr::.^  in  the  ilfpendeiit  portions  of  tlic  lunsrs  is 

*:.  ..      The  conditiuiia  which  favor  the  productiim  of 

-r    '.:::VfKlt'd  heart's  action  and  the  maintenance  of 

•  7  a  liiiir  time.     It  is  met  with  in  acute  infectious 

-  i   \:\  the  c«nirse  f»f  chmnic  diseases  which  occa>ion 

^'■-.r  irrados  of  hypostatic  cnnjicstion  result  in  a 

M :.:::.     The  cimditiun  uf  lun^  thus  ]>n)du<*ed  ha^ 

Ti.e   affi'Cted  hinjr-tissuc  is  of  a  dark-n-d  colur, 

-.a!:h.  j:id  upiui  section  a  lar<re  (quantity  of  hluud  and 

-  '.  :.^'.:U>T  in  severe  hypostatic  congestion  the  so-called 

*  ■-■     i.Titly  deveh>jK'd.     It  has  been  disputed  whether 

*  .::  ■   ddiiiniatory  atlection  or  not.     It  seems  to  invtilve 
::  .,::■  v     The  lung-tissue  is  dark-red,  frial»le,  non-crepi- 

7       l*:-.o  whole  lower  hd>c  or  only  ]>ortions  of  it  may 

V   : :  ..*  examination  shows  the  pulmonary  capillaries 

.  •:  .ri  I  the  air-cells  tilled  with  Idoud-corpusdes,  des- 

^.  i:  I  >  !Uv:ime<  tihrin.     The  inflammatory  condition 

.-.  r.a::i  :-.rms  uf  lobular  pneumonitis  than  to   lobar 

^^,  wl'.o:her  aeiive  i^r  passive,  cnnipnanises  the  respi- 

•■    ■::..:::>:.:»;:  ilie  ca]>acity  t»f  the  air-ivlls  ;  and  tn-itfuti, 

:  ■kvarbonizeil  ami  oxygenized  blood  returned  from 

...■  ^".reul.iri-ui.     The  res]»irations  are  increased   in  fre- 

:'.\k-  wa!:t  of  air,  or  dyspmea.  is  felt,  atttn's  pa n'lutA^  in 

V    .i:id  vxient  of  the  congestion.     As  regards  physical 

;irkvd  vr  ^•unsidenihle.  undoubtedly  causes  a  certain 

vvrv:>>:  n  :  bui  this  is  not  drterminable  if  l>oth  lungs 

.i^i -»  •.•:  whirh  CMUgi'stion  of  oik-  lung  follows  certain 

^  '..     :   ::.*.'  che>i.  as  in  ph'urisy  with  etfusion.  pnoumo- 

..•  -;    :i  :i!^.i  undoulitedly  tliminishes  the  intensity  of 

.:  ■:'  die  murmur  be  changed  in  character — that 

/•    v*-.  -\oivular — tliere  is  solidification  from  some 

.    ::m:   <:mple  congestion  gives  rise  to  adventitious 

.%    :   '.A'iM'iion  any   vocal  signs. 

.  *  v'.inemia  must  have  n-feroncc.  (»f  courso,  to  the 

.rvum-tances  under  which  it   oci?urs.     The  dis- 

.    .:  !\  when  the  liypcrjvmia  is  ]>ilateral.  but  when 

_    N  ^miM'lidati'd  or  compressed,  may  be  so  great 

'.'I   !ii'»>t   east's,  however,  dry  cups  applied   to  the 

■.  ..^    '^id.iiives  suflice  for  relief. 

•  ;!ii-  v'llur  hand,  measures  to  increase  the  power 
.■\-.4:.d — namely,  digitalis,  ah-oholio.  and  alimen- 
..,  ,x..-i    in   c:i>es   of  ]»roloni:e«l   disca.^e,  especially 

•  V..,  ::   rt'i'iimbem-y  on  the  back   is  to  be  avoided; 
N-,  ..   i  "v  olianged  at  intervals.      I)e«'j»  inspirations 

^   .    '.i'setl.      In  this  way  hypostjitic  pneumonitis 

• .     x\  ..  vt    .1- .  f  the  lattrr  in  dittrn'Ot  diseases  not  infro- 

,     ...     '..  rmiij.ition.      In  all  di^i-ases  accompaniinl  by 

!  .:»:'   11,  ''r  when  the  subjrcts  are  ft'rble.  impurt- 

'.»   ;;v\inti'»n  and  n-moval  i»f  hypostasis  in  the 

.   .:^.       "Ihcse   objects  are  often   of  ]tromiuent 
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(Edema  of  the  langs  will  be  considered  under  a  separate  heading.  (Vide 
Chapter  XI.) 

Pleurodynia  and  Dorso-Intercostal  Neuralgia. 

A  brief  consideration  of  these  affections  is  included  in  this  chapter,  because, 
frooi  similarity  as  regards  pain,  they  arc  liable  to  be  confounded  with  cither 
acute  pneumonitis  or  plcuritis.  Prior  to  the  employment  of  physical  explora- 
tion this  mistake  was  by  no  means  uncommon,  and  it  is  still  made  by  those 
who  depend  on  symptoms  alone.  The  term  pleurodynia  is  applied  to  a  pain- 
ful affection  of  the  muscles  entering  into  the  composition  of  the  thoracic  walls. 
jHterougfal  or  df/rso-inttrcostal  neuralgia  denotes  a  neuralgic  affection  of  the 
intercostal  nerves. 

Both  affections  may  be  characterized  by  pain  resembling  that  of  either  acute 
pneumonitis  or  pleuritis ;  that  is,  a  lancinating  pain  felt  especially  in  the  act 
of  inspiration.  They  may  be  accompanied  by  a  dry  cough  which  is  acutely 
painful.  In  case  of  pleurodynia  there  may  be  pyrexia,  and  this  may  acci- 
dentally exist  in  cases  of  intercostal  neuralgia.  How  are  these  affections  to 
be  discriminated  from  inflammation  of  the  pleura  either  primary  or  occurring 
as  a  complication  of  inflammation  of  the  pulmonary  parenchyma? 

Intercostal  neuralgia,  as  a  rule,  is  not  accompanied  by  pyrexia.  But  this 
affection  has  a  diagnostic  criterion  which  is  readily  available.  It  consists  in 
the  existence  of  tenderness  usually  in  three  isolated  points — namely,  behind, 
near  the  dorsal  vertebrae ;  laterally,  in  one,  two,  or  three  intercostal  spaces ; 
and  anteriorly,  in  one  or  more  intercostal  spaces  near  the  sternum  or  over  the 
epigastrium.  Sometimes  tenderness  exists  in  only  two  of  these  situations. 
The  tenderness  is  frequently  confined  to  a  very  limited  space  in  each  situa- 
tion, a  space  j^erhaps  small  enough  to  be  covered  by  the  finger.  On  the  oppo- 
site side  of  the  vertebrae,  and  between  the  tender  points  in  the  three  situations, 
pressure  or  percussion  is  well  borne.  In  addition  to  this  diagnostic  test,  phys- 
ical exploration  fails  to  discover  the  evidence  of  either  pleuritic  or  parenchy- 
matous inflammation — namely,  in  primary  pleuritis  a  friction  murmur  and 
the  signs  denoting  pleuritic  effusion,  and  in  pneumonitis  the  crepitant  rale 
and  the  signs  of  solidification.  The  affection  occurs  much  oftener  on  the  left 
than  on  the  right  side.     Both  sides  may  be  affected,  but  this  is  extremely  rare. 

Pleurodynia  lacks  a  similar  positive  test ;  that  is,  the  tenderness  is  not  lim- 
ited to  isolated  points,  but  is  more  or  less  diffused.  The  diagnosis,  therefore, 
must  rest  on  the  exclusion  of  intercostal  neuralgia  by  the  absence  of  the  evi- 
dence just  stated,  together  with  the  absence  of  the  signs  both  of  plcuritis  and 
pneumonitis.  Pain  in  pleurodynia  and  intercostal  neuralgia  is  more  marked, 
as  a  rule,  in  movements  of  the  body  than  in  the  respiratory  movements,  the 
reverse  being  true  of  the  pain  in  pleuritis  and  pneumonitis.  This  remark 
applies  more  especially  to  pleurodynia.  The  tenderness  in  both  affections 
Taries,  being  sometimes  slight  and  sometimes  exquisitely  acute. 

Of  the  two  affections,  pleurodynia  is  much  the  less  frequent.  Before  the 
diagnostic  criterion  of  intercostal  neuralgia  had  been  pointed  out  by  Bassereau 
and  Valleix,  cases  of  this  affection  were  doubtless  often  considered  as  rheu- 
natic,  and  hence  cases  of  the  neuralgic  affections  have  apparently  increased 
of  late  at  the  expense  of  pleurodynia.  Intercostal  neuralgia  is  of  frequent 
occurrence.  Cases  are  often  met  with  both  in  private  practice  and  among 
patients  treated  at  hospitals  and  dispensaries,  but  more  especially  the  latter. 
The  poorer  classes  are  more  liable  to  it  than  those  in  comfortable  circum- 
stances. It  occurs  oftener  among  females  than  males.  Persons  affected  are 
frequently  ansemic.  It  is  liable  to  be  developed  during  the  progress  of  pul- 
niooary  phthisis.     It  occurs  especially  as  a  sequel  of  intermittent  fever. 
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The  degree  of  suffering  from  these  affections  varies  much  in  different  eases. 
They  are  sometimes  so  slight  as  merely  to  occasion  annoyance,  but  in  some 
cases  the  pain  is  sufficiently  severe  to  shorten  the  inspirations,  thus  rendering 
the  respirations  frec|uent,  as  in  acute  pleuritis,  and  occasioning  great  distress. 
In  the  neuralgic  affection  exacerbations  of  pain  are  frequently  experienced. 
Tiiey  vary  greatly  in  different  cases,  as  regards  duration,  occurring  some- 
times as  transient  affections,  but  in  some  cases  persisting  for  a  long  period. 
\\\\\\  and  soreness  in  the  chest  are  sometimes  assumed  by  malingerers,  but 
a  ready  proof  of  the  reality  of  the  affection  is  the  diagnostic  test — namely, 
the  limitation  of  the  tenderness  to  the  three  points  on  one  side  of  the  chest. 
This  proof  is  reliable,  unless  the  malingerer  have  had  shrewdness  enough  to 
discover  that  this  test  is  relied  upon  for  the  diagnosis. 

The  treatment  of  both  affections  embraces  measures  to  relieve  pain  if  it  be 
severe  or  considerable.  Opium  may  be  required  internally  or  hypodermically 
for  this  object.  Local  applications  may  suffice  if  the  pain  be  slight  or  mode- 
rate ;  for  example,  liniment*  containing  chloroform  or  aconite,  or  the  belU* 
donna  plaster.  In  cases  of  intercostal  neuralgia  quinia  is  an  effective  remedy, 
whether  the  affection  be  a  sequel  of  intermittent  fever  or  not.  The  quinia 
should  be  given  in  doses  sufficient  to  occasion  slight  cinchonism,  and  con- 
tinued in  such  doses  for  one  or  two  weeks.  If  anaemia  exist,  this  condition 
claims  appropriate  treatment.  The  citrate  of  iron  and  quinia  or  the  tincture 
of  the  chloride  of  iron  may  be  prescribed  with  reference  to  this  condition. 
In  obstinate  cases  flying  blisters  are  useful.  Valleix  considers  these  as  roost 
likely  to  prove  effective.  The  application  of  dry  cups  will  sometimes  afford 
relief. 


CHAPTER  VI. 
PULMONARY   PHTHISIS. 

Anatomic'al  Characters;  Clinical  History  ;  Pathological  Character  ;  Causation. 

THE  discovery  by  Koch,  in  1882,  of  the  bacillus  tuberculosis  has  eluci- 
dated not  only  the  etiology,  but  also  the  pathological  anatomy,  of  pul- 
monary phthisis.  The  proof  that  the  tubercle  bacillus  is  the  specific  cause 
of  tuberculosis  may  be  considered  complete.  This  pmof  has  established 
Laenncc's  doctrine  of  the  unity  of  phthisis — a  doctrine  which  has  been  main- 
tained in  all  previous  editions  of  this  work.  In  the  presence  of  the  tubercle 
bacillus  we  possess  a  certain  criterion  of  the  tuberculous  nature  of  a  morbid 
process.  We  now  know  that  the  characteristic  inflammatory  lesions  of  phthis- 
is are  as  much  the  result  of  the  tubercle  bacillus  as  is  the  tubercle  granulum 
itself. 

An'atomical  Ch.\racters. — In  most  cases  of  pulmonary  phthisis  all  of 
the  structures  which  compose  the  lungs  are  the  seat  of  morbid  changes. 
There  are  lesions  of  the  bronchi,  of  the  alveolar  passages  and  air-cells,  of  the 
blood-vessels,  of  the  lymphatic  vessels,  of  the  interstitial  connective  tissue, 
and  of  the  pleura.  The  characteristic  lesions  of  phthisis  are  tubercles  and 
inflammatory  processes  with  a  tendency  to  caseous  degeneration.  Other 
lesions  which  are  often  present  are  ordinary  inflammations,  congestion, 
emphysema,  atelectasis,  and  (jedema.    Another  morbid  change  of  great  import- 


ASATOMICAL  CHARACTERS.  185 

anoe  is  the  formation  of  cavities.  The  multiplicity  of  lesions  and  of  struc- 
tures involved,  and  the  differences  in  different  cases  in  the  combination  and 
relative  preponderance  of  these  lesions,  render  the  morbid  appearances  so 
manifold  that  it  may  be  said  that  no  two  cases  of  phthisis  are  exactly  alike. 

The  dominating  element  in  the  pathological  anatomy  of  pulmonary  phthisis 
is  tubercle.  For  an  account  of  the  histological  structure  and  the  nature  of 
this  product  the  reader  is  referred  to  Part  I.  of  this  work  (p.  47).  Tuber- 
culous nodules  or  granules  are  to  be  found,  either  with  the  naked  eye  or  with 
the  microscope,  in  the  majority  of  cases  of  phthisis.  When  young,  these 
nodules  are  gray  or  translucent,  but  they  oftener  appear  opaque  and  yellow- 
ish, having  undergone  partial  or  complete  caseous  degeneration.  Sometimes 
they  are  transformed  into  fibrous  tissue,  and  then  they  are  dense  in  consist- 
ence and  grayish  or  slate-colored.  The  ultimate  submiliary  granula  coalesce 
to  make  small  and  large  nodules,  varying  in  size  from  a  millet-seed  to  a  pea, 
and  oflen  larger.  A  favorite  and  early  situation  for  the  formation  of  miliary 
tubercles  is  in  the  walls  of  the  small  bronchi,  especially  in  the  terminal  bron- 
chioles where  they  open  into  the  alveolar  passages.  Tubercles  may  be  found 
in  any  part  of  the  lung — namely,  in  the  walls  of  the  bronchi,  of  the  blood- 
vessels, of  the  lymphatic  vessels,  in  the  interlobular  and  interalveolar  tissue, 
in  the  air-cells,  and  in  the  pleura.  Many  tubercles  are  composed  of  groups 
of  air-cells  filled  with  epithelial  and  lymphoid  cells  with  or  without  giant-cells. 
The  walls  of  these  air-cells  are  often,  but  not  necessarily,  thickened  by  an 
accumulation  of  epithelioid  and  lymphoid  cells.  In  the  majority  of  cases 
tubercles  are  formed  primarily  at  the  apex  of  the  lung.  Sometimes  the  same 
tissue  which  composes  tubercles  occurs,  not  in  a  nodular,  but  in  a  diffuse 
form. 

In  acute  miliary  tuberculosis,  which  will  be  described  subsequently,  miliary 
tubercles  are  found  scattered  throughout  both  lungs.  In  these  eases  the 
tubercle  bacilli  are  conveyed  to  the  lungs  by  the  blood-current.  In  many 
ca£es  of  phthisis  an  eruption  of  miliary  tubercles  is  found  for  a  variable  dis- 
tance around  a  cheesy  focus  or  an  old  tuberculous  nodule.  Here  the  tubercle 
bacilli  are  conveyed  by  the  lymphatics.  The  usual  mode  of  access  of  the 
tubercle  bacilli  to  the  lungs  is  by  the  respiratory  passages.  In  this  mode  of 
access  the  first  effect  of  the  bacilli  is  to  cause  the  production  of  tuberculous 
nodules  in  the  air-cells,  the  alveolar  passages,  and  the  terminal  bronchi,  where 
the  bacilli  lodge. 

The  production  of  cTwesj/  pneumoma  is  an  effect  of  the  tubercle  bacilli  not 
less  important  than  the  production  of  tubercles.  This  form  of  pneumonia  has 
been  called  also  tuberculous  pneumonia,  desquamative  pneumonia,  and  infil- 
trated tubercle.  The  air-cells  are  filled  with  epithelioid  cells,  lymphoid  cells, 
nsaally  but  not  always  fibrin,  and  sometimes  red  blood-corpuscles.  The 
alveolar  walls  are  frequently  infiltrated  with  cells.  The  solidified  portions  of 
lung  are  at  first  moist  and  reddish-gray  in  color ;  later  they  become  gray  and 
dry,  and  finally  cheesy.  In  rare  instances  caseous  pneumonia  involves  a  whole 
lobe;  usually  it  is  lobular  in  distribution.  The  smaller  bronchi  are  generally 
involved.  They  contain  caseous  plugs  and  have  thickened  caseous  walls 
(easeous  peribronchitis). 

Inasmuch  as  tubercles  are  often  formed  partly  or  wholly  by  accumulations 
of  cells  in  the  alveoli,  it  is  manifestly  difficult,  and  after  cheesy  degeneration 
has  ensued  often  impossible,  to  draw  any  sharp  line  of  distinction  between 
tubercles  and  foci  of  cheesy  pneumonia.  This  distinction,  however,  is  less 
important  than  was  formerly  supposed,  inasmuch  as  the  tubercle  bacilli  arc 
present  in  the  caseous  pneumonia  as  well  as  in  the  tubercles,  and  are  the  cause 
of  both  processes. 

In  most  cases  of  rapid  or  the  so-called  galloping  phthuiu  (phthisis  florida) 
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more  or  less  extensive  patches  of  caseous  pneumonia  form  the  greater  part  of 
the  lesions.  Tubercles,  however,  are  usually  present  at  the  same  time.  When 
a  large  number  of  tubercle  bacilli  gain  access  to  the  lung  through  the  respira- 
tory ])assagcs,  as  often  happens  in  children  by  the  bursting  of  a  caseous  bron- 
chial gland  into  a  bronchus,  then  caseous  pneumonia  rapidly  developa,  and 
involves  a  large  portion  of  the  lung  at  once.  A  similar  result  may  follow 
when  a  cheesy  focus  or  a  cavity  in  any  part  of  the  lung  opens  into  a  bronchus, 
and  thus  allows  a  large  number  of  bacilli  to  be  inspired  into  other  bronchial 
tubes. 

(Mianges  in  the  blood-vessels  of  the  lung  are  of  importance  in  the  pathol- 
ogy of  j>hthisis.  Tubercles  are  non-vascular  structures,  as  has  already  been 
explained.  The  pre-existing  vessels,  where  the  tubercles  develop,  become 
obliterated,  partly  by  thrombosis  and  partly  by  an  accumulation  of  epithelioid 
and  lymphoid  cells  in  their  lumen.  A  similar  process  of  obliteration  occurs 
when  tuberculous  pneumonia  undergoes  cheesy  degeneration.  The  blood-sup- 
ply of  the  lung  is  furthermore  greatly  impeded  by  an  inflammatory  thickening 
of  the  inner  coat  of  many  of  the  small  and  medium-sized  arteries^  by  which 
])rcH'rss  the  lumen  of  the  vessel  is  gradually  encroached  upon^  and  may  be 
tinally  obliterated.  This  process  is  called  endarteritk  obiitrrantt.  Endo- 
])lilo) litis  obliterans  is  also  fre<|uent.  Tubercles  may  be  found  in  all  of  the  coats 
of  the  blood-vessels.  Tubercles,  and  especially  cheesy  masses  which  invade 
the  inner  coat  of  the  pulmonary  veins,  are  of  grave  significance,  for  in  this 
way  the  tu])orclo  bacilli  may  enter  the  blood-current  and  be  transported  to  all 
])arts  (»f  the  Inxly,  causing  a  general  miliary  tuberculosis.  The  obstructions 
to  the  blood-current  which  have  been  described  undoubtedly  favor  the  cheesy 
di'gt'iicration  of  tubercle  and  of  pneumonic  products,  but  probably  to  a  muck 
great t»r  extent  the  cheesy  degeneration  is  a  direct  effect  of  the  action  of  the 
tulxTrlo  bacilli.  This  cheesy  degeneration,  as  has  already  been  mentioned 
(p.    IS),  is  a  form  of  coagulation   necrosis. 

Mention  has  already  been  made  of  the  presence  of  tubercles  and  of  cheesy 
intlainuiatinn  in  the  coats  of  the  bronchi.  The  mucous  membrane  of  the 
brtMielii  is  always  inflamed  in  phthisis.  Ulcers,  usually  of  tuberculous  origin, 
are  frequent.  The  various  forms  of  perihrourhifis,  called  tuberculous,  caseous, 
purulent,  or  flbrt)us,  are  suffieiently  explained  by  these  terms.  Some  form  of 
]>fri)»roi)e)iilis  is  a  constant  attendant  of  phthisis. 

luilannnation  of  the  interstitial  tissue  of  the  lung,  leading  to  the  formation 
of  new  eonueetive  ti.»<sue,  is  called  chronic  interstitial  pneumtmiti»,  and  is  pres- 
ent in  some  degree  in  all  eases  of  chronic  pulmonary  phthisis.  The  new  tis- 
sue eiieroaehes  upon  the  pulmonary  parenchyma,  causing  the  obliteration  of 
air  ei'Ils  and  shrinkage  of  the  afft'cted  portion  of  the  lung.  New  fibrous  tissue 
may  lie  ftjrmed  direetly  from  tubercle-nodules,  from  diffii.se  tubercle-tissue,  or 
as  11  nvMult  of  ehronie  interstitial  inflammation.  Fibroid  phthisis,  which  is 
eharaei«M'i/e<l  by  an  excessive  formation  of  fibrous  tissue  and  retraction  of  the 
lunL^  presents  sufVieient  clinical  peculiarities  to  demand  special  consideration, 
wliieli  will  he  given  in  the  next  article. 

Pulmonary  phthisis  is  always  accompanied  hy  plenrif is,  usually  of  the  dry 
form.  Thr  pleuritis  leads  to  the  formation  of  vascular  adhesions,  which  are, 
as  a  rule,  most  extensive  and  firmest  at  the  apices  of  the  lungs. 

It  is  customary  to  find  around  tubercle-nodules  and  foci  of  cheesy  pneu- 
monia the  air-eells  fillet!  with  the  ordinary  products  of  inflammation.  Patches 
«»f  ordinary  catarrhal  or  of  fibrinous  pneumonia  may  also  occur  in  parts  of  the 
lung  which  do  not  contain  tubercles  or  caseous  ma.sses.  Pneumonia  of  this 
form  thies  not  undergo  cheesy  degeneration  unless  the  affected  part  of  the 
luiiiT  be  invaded  by  tubercle  bacilli. 

Of  non-injiammatori/  chnmjts  deserving  mention,   there  are  pigmentation 
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with  coal-particles  and  with  melanin,  particularly  in  newlj-formcd  fibrous  tis- 
sue; calcification  of  caseous  material;  atelectasis;  compensatory  emphysema; 
congestion  and  localized  and  general  oedema. 

After  a  variable  period  cavities  are  formed  in  the  majority  of  cases  of 
phthisis.  These  are  of  two  kinds — those  due  to  dilatation  of  bronchi,  hron- 
chiecta^es,  and  those  resulting  from  the  softening  of  cheesy  material  and  its 
removal  through  the  bronchi,  ukeratwf  cavities.  The  bronchiectatic  cavities 
are  common,  especially  in  connection  with  much  increase  of  connective  tissue. 
They  do  not  attain  a  large  size  without  leading  to  ulceration  of  the  bronchial 
wall  and  the  formation  of  excavations.  The  ulcerative  cavities  enlarge,  partly 
by  softening  of  caseous  deposits  in  their  walls  and  partly  by  suppuration  of 
the  walls.  Cases  differ  much  as  regards  the  number  and  the  size  of  the  cav- 
ities. The  greater  part  of  a  lobe,  usually  the  upper  lobe,  may  be  converted 
into  a  single  cavity.  The  cavities  are  generally  irregular  in  form,  with  ridges 
of  pulmonary  tissue  in  their  walls,  and  arc  often  traversed  by  bands  of  fibrous 
tissue  containing  blood-vessels,  the  rupture  of  which  may  be  the  source  of 
dangerous  hemorrhage.  In  cases  of  fatal  haemoptysis  the  source  of  the  hem- 
orrhage is  usually  to  be  found  in  an  aneurism  of  some  artery  in  the  walls  of 
a  cavity.  These  aneurisms  are  usually  about  the  size  of  a  pea  and  project 
from  the  side  of  the  artery  into  the  cavity.  In  recently-formed  cavities  the 
walls  are  often  sloughy  ;  in  old  cavities  the  walls  are  dense  and  firm,  like  the 
pyogenic  membrane  lining  an  old  sinus.  Cavities  sometimes  open  into  the 
pleural  sac  and  give  rise  to  pyo-pneumothorax.  This  accident  is  usually 
prevented  by  pleuritic  thickening  and  the  formation  of  adhesions  between 
the  pleural  layers. 

As  the  expectoration  contains  tubercle  bacilli,  it  is  common  to  find  tuber- 
culous lesions  in  the  respiratory  tract  above  the  lungs,  especially  in  the  larg^ 
bronchi,  the  trachea,  and  the  larynx.  These  lesions  are  usually  in  the  form 
of  tuberculous  ulcers,  and  are  in  nearly  all  cases  secondary  to  the  pulmonary 
affection. 

By  swallowing  sputum  which  contains  the  tubercle  bacilli  the  tuberculous 
virus  may  gain  access  to  the  intestinal  tract  and  cause  tuberculous  ulceration, 
which  is  found  most  frequently  in  the  lower  part  of  the  ileum.  From  the 
intestine  the  bacilli  may  be  readily  conveyed  to  the  peritoneum,  the  mesen- 
teric glands,  and  the  liver,  which  in  many  cases  of  phthisis  are  found  to  con- 
tain miliary  tubercles. 

The  morphological  and  biological  properties  of  the  tubercle  bacilli  have 
been  described  in  the  former  part  of  this  work  (p.  48).  The  number  of 
bacilli  present  in  different  cases  of  phthisis  is  subject  to  considerable  varia- 
tion. In  some  cases  they  are  abundant  and  occur  in  dense  masses ;  and  in 
other  cases  they  are  scanty  and  found  only  after  long  search.  The  bacilli  are 
present  in  the  bodies  of  cells,  particularly  of  epithelioid  and  of  giant-cells, 
and  also  free  between  the  cells.  They  are  always  present  in  the  beginning 
of  tuberculous  processes,  and  also  when  the  tuberculous  formation  is  in  rap- 
id progress.  The  bacilli  are  usually  few  or  entirely  absent  in  cheesy  matter, 
but  there  are  exceptions  to  this  rule.  When  the  cheesy  substance  is  in  com- 
munication with  the  atmo.sphere,  as  in  the  walls  of  phthisical  cavities,  the 
bacilli  are  generally  abundant.  Cheesy  matter,  even,  if  bacilli  arc  absent, 
usually  contains  the  spores  of  the  bacilli,  as  is  evident  from  the  possibility 
of  producing  artificial  tuberculosis  by  the  inoculation  of  cheesy  substance 
which  is  free  from  bacilli.  We  arc  at  present  unable  to  demonstrate  by  col- 
oring agents  the  free  spores  of  tubercle  bacilli. 

The  most  important  biological  properties  of  the  bacilli  of  tuberculosis  are 
the  development  of  spores,  the  slow  growth  of  the  bacilli,  and  the  fact  that 
the  bacilli  are  incapable  of  development  at  a  temperature  below  28°  C. 
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*  >-i.4^  F.^  and  above  42**  C.  (107.6°  F.),  the  most  favorable  temperature 
tV»r  their  irrowth  being  about  that  of  the  human  body.  In  the  ordinary  con- 
ditions of  nature,  therefore,  the  bacilli  do  not  develop  outride  of  the  bodies 
of  human  beings  or  of  animals.  The  bacilli  or  their  spores  retain  in  the  dry 
state  their  virulence,  at  least  for  many  months,  outside  of  the  body,  as  has 
been  pn^ven  by  inoculation-experiments  with  dried  phthisical  sputum. 

In  nu^t  oases  of  pulmonary  phthisis  the  primary  infection  takes  place  by 
inhalation  of  tubercle  bacilli.  These  bacilli  may  lodge  in  the  small  bronchi 
or  in  the  air-oells,  or  they  may  be  carried  into  the  substance  of  the  lung  by 
the  lymph-current  or  by  transportation  in  wandering  cells.  The  first  effect 
of  the  luioilli  is  to  cause  proliferation  of  the  fixed  cells  by  indirect  division, 
as  has  Wen  shown  by  the  observations  of  Baumgartcn.  This  cell-division 
r\*sulis  in  an  aceumulation  of  epithelioid  cells,  which  represent  the  beginning 
formation  o\'  tubercle.  There  is  subsequently  an  emigration  of  white  blood- 
wrpuseles,  which  accounts  for  the  appearance  of  lymphoid  cells  in  the  periph- 
ery, and  later  in  the  interior,  of  the  tubercle-nodule.  From  this  primary 
tuWreular  formation,  which  is  most  frequently  in  the  apex  of  the  lung,  the 
bacilli  make  their  way  into  the  adjoining  lung-substance  through  the  lymph- 
sj^aees  and  the  lymph- vessels  and  give  rise  to  new  tuberculous  growths.  From 
those  primary  tulvreles,  especially  after  they  have  undergone  cheesy  degener- 
ation and  have  ruptured  into  the  bronchi,  the  bacilli,  often  in  large  quantities, 
can  enter  the  bnuiehial  tubes,  whence  they  are  partly  expectorated ;  but,  unfor- 
tunately, they  are  often  inspired  into  other  bronchial  tubes,  possibly  those  of 
the  opjH»siie  lung.  This  secondary  invasion  with  bacilli  from  tuberculous  foci 
alrv^ady  evisiinj;  in  the  lung  gives  rise  to  new  tuberculous  growths,  and  espe- 
cially to  jKitehes  of  chivsy  pneumonia.  Thus,  partly  by  the  peripheral  growth 
\»f  tulvr\nilous  mnlules  and  infiltrations,  partly  by  conveyance  of  the  bacilli 
thrxKuh  the  lymphatic  vessels  and  spaces,  and  partly  by  the  entrance  of  the 
KneilU  into  the  brvMiehi,  one  area  after  another  of  the  lung  becomes  the  seat 
of  tuberxles  or  of  eas^Muis  pneumonia.  This  extension  of  the  tuberculous 
pi\K'e.v.H  is  uio-it  f^^^^uently  fn>m  the  apex  toward  the  base  of  the  lung.  The 
tuUM'vU*  bavilli  may  also  enter  the  blood-current,  as  has  already  been  ex- 
l»laiMed  In  this  way  the  tubercular  virus  may  be  carried  to  other  organs  of 
ii»o  K'Jv  It  is  readily  understixul  that  through  the  lymphatic  current  the 
bi\»iulual  glands  often  Weome  tuberculous  in  cases  of  phthisis. 

V  >iruj»lo  and  convenient  divisiim  of  phthisis  into  stages  is  based  on  tho 
iitarkv'd  vli*lv've»uv.  a^  n^canls  anatomical  characters,  before  and  after  the  for- 
iii.iM  >ii  .'f  v-a\aies  The  first  stage  embraces  the  period  during  which  the 
iii»nivuK»u>  pvoduet.H  aeeumulate  and  soften,  up  to  their  evacuation  in  a  lique- 
\WA  -iikW.  fhe  M'v>Mid  Nlaije  extends  from  the  time  when  cavities  are  formed 
i.»  I  Ik-  UMiimi.uivni  ot'  the  alfeelion.  A  stage  of  softening,  distinct,  on  the  one 
inn,  I,  iJoiii  I  lie  poviod  during  which  the  caseous  products  are  solid  or  semi- 
...iiil.  ill-.  I  ."u  I  he  v^ther  hand  fnmi  the  cavernous  stage,  is  superfluous,  for  the 
»\i..u  iii\'  ^•^  ^tu-h  a  !♦ta^e  cannot  be  predicated  with  any  degree  of  certainty 

II  liiliii  iMiipiv'UiH  or  si^ns.  As  regards  the  two  stages — namely,  before 
III  liii'i  i\^\4vaiion-  it  is  to  be  borne  in  mind  that  frequently,  if  not  gener- 
i'\\.  'i.':!!  lu'  tv|nv.'*ented  at  the  s;inie  time  in  different  portions  of  the  lungs. 

\i^j  ..i\iiir«  ha\e  Uvn  formed  in  certain  portions  more  recent  tuberculous 

•  :.  .iti.  In  111  III  her  poruous  are  still  cither  firm  or  are  undergoing  the  process 

Ill    liiN   liM.Niim  into  two  ^*tal^»s  it  is  assumed  that  tho  affection  goes  on  to 

u     I'liu.iiii'U  i»r  v'avities.     This  is  the  rule,  yet  exceptions  to  the  rule  are  not 

•lUtjiu'ui.     If  tho  tulHMvulous  pnulucts  be  scanty  and  disposed  in  small 

I.         M.xvl  Moduli's  i}T  tubercles,  they  may  be  absorbed.     In  some  cases  the 
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animal  constituents  of  the  deposit  may  be  infiltrated  with  lime  salts  and  be- 
come hard,  calcareous  bodies,  which  may  remain  imbedded  in  the  lung,  or, 
ulcerating  into  the  bronchial  tubes,  they  are  expectorated.  In  these  modes 
a  cure  of  the  local  affection  takes  place  in  a  certain  proportion  of  cases.  But 
a  cure  may  also  take  place  after  the  affection  has  gone  on  to  the  second  stage. 
It  is  well  ascertained  that  cavities,  even  of  considerable  size,  may  gradually 
contract,  and  at  length  perfectly  cicatrize.  In  some  cases  in  which  cicatriza- 
tion does  not  take  place,  cavities  become  lined  with  a  non-secreting  membrane, 
and  they  may  remain  nearly  innocuous  for  an  indefinite  period. 

Clinical  History. — In  sketching  the  clinical  history  of  this  affection  the 
symptoms  attending  it«  development  and  presented  during  the  first  stage  will, 
in  the  first  place,  claim  attention. 

The  affection  is  often  remarkably  insidious  in  its  development.  In  a  pretty 
large  proportion  of  cases  the  pulmonary  symptoms  which  may  be  considered 
as  denoting  the  tuberculous  affection  are  neither  preceded  nor  accompanied 
by  ailments  of  any  description  which  lead  the  patient  to  suspect  the  exist- 
ence of  any  disease.  In  the  majority  of  cases,  when  the  patient  first  comes 
under  the  observation  of  the  physician  the  previous  history  renders  it  proba- 
ble that  the  affection  has  existed  for  several  weeks  or  perhaps  months. 

Of  the  pulmonary  symptoms,  the  first  which  occurs  is  cough.  Unless  the 
affection  be  developed  coincidcntly  with  an  attack  of  bronchitis,  which  is  not 
common,  the  cough  is  at  first  and  for  some  time  slight,  dry,  hacking,  and  per- 
haps it  excites  little  or  no  attention.  Occasionally,  however,  it  is  from  the  out- 
set a  prominent  symptom.  The  expectoration,  for  some  time  wanting,  is  at 
first  small,  and  consists  of  frothy,  glairy  mucus.  It  progressively  increases, 
becoming  gradually  more  abundant,  and  at  length  solid  and  opaque.  These 
symptoms  proceed  from  irritation  and  circumscribed  bronchitis.  Haemoptysis 
frequently  takes  place  shortly  after  the  occurrence  of  cough  and  expectora- 
tion. In  some  cases  it  precedes  these  symptoms.  It  is  often  the  event  which 
first  excites  any  apprehension  of  serious  disease  and  leads  the  patient  to  seek 
oiedical  advice.  If  cough  and  expectoration  have  existed  for  some  time  prior 
to  this  event,  the  patient  had  not  heeded  them,  thinking  they  were  due  to  a 
slight  cold  and  that  they  would  shortly  disappear. 

Pain  in  the  chest  does  not  belong  to  the  disease  per  se.  Pain,  however,  is 
liable  to  occur  at  times  more  or  less  frequently  during  the  first  stage  of  the 
disease,  and  is  due  to  circumscribed  pleuritis.  The  pain  is  sharp,  lancinating, 
or  stitch-like,  referred  to  the  summit  of  the  chest,  and  frequently  shooting 
beneath  the  scapula.  It  varies  at  different  times  and  in  different  cases  in 
•everity,  being  rarely  sufficient  to  keep  the  patient  in  bed,  or  even  within- 
doors, and  it  may  continue  for  one,  two,  or  three  days.  In  the  progress  of 
the  disease  the  pain  in  these  attacks  is  referred  successively  to  both  sides  of 
the  chestv,  and  it  may  be  more  severe  and  frequent  on  the  side  in  which  the 
amount  of  disease  is  the  smaller.  The  attacks  are  considered  by  patients  to 
be  rheumatic  or  neuralgic.  They  possess  considerable  diagnostic  significance, 
bat  they  are  of  very  little  importance  as  indicating  the  amount  or  the  prog- 
ress of  the  disease.  Intercostal  neuralgia  occasionally  occurs,  and  is  to  be 
recognized  by  the  diagnostic  points  which  have  been  presented  in  treating  of 
that  affection.*  The  respirations  are  usually  increased  in  frequency,  and  the 
increase,  other  things  being  equal,  is  in  proportion  to  the  amount  of  the 
^thisical  disease.  This  symptom  may  not  attract  the  notice  of  the  patient. 
It  is  apparent  especially  on  exercise.  Even  when,  owing  to  the  amount  of 
disease,  lividity  is  marked,  dyspnoea  is  not  always  complained  of. 

Among  other  than  pulmonary  symptoms  the  condition  of  the  circulation,  as 

*  Vide  p.  183. 
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n? prose II teil  by  the  pulse,  holds  an  important  place.  During  the  first  stage 
ni'Tc  'T  less  acceleration  of  the  pulse  is  the  rule,  and  this  acceleration, 
;ii:hou^h  not  great,  is  an  important  diagnostic  symptom.  The  acceleration 
ditfer*  much  in  different  cases.  In  general,  it  is  in  proportion  to  the  activity 
«.it*  the  disi.*ase.  It*  the  pulse  be  fretjuent  the  disease  is  likely  to  be  rapidly 
pn>cressive. 

Tho  tompeniture  is  more  or  less  raised  in  proportion  as  the  disease  is  pro- 
gressive. The  thermometer  thus  aids  in  the  diagnosis  of  the  disease,  and  if 
ihc  diiiirnosis  be  not  doubtful  it  affords  evidence  of  the  disease  being  pro- 
irrc^jiivc  or  otherwise.  When  it  is  a  question  as  to  the  diagnosis,  increase  of 
tcuiporature  is  evidence  for,  and  absence  of  any  increase  is  evidence  against, 
the  oxisten^.v  of  the  disease.  In  well-marked  cases  the  increase  is  a  measure 
of  t!io  activity  of  the  disease,  whereas  a  normal  temperature  denotes  that  the 
disiMsc  is  non-pn»gressive. 

Ihiily  oxu^vrbatioiis  of  fever  may  occur  in  the  first  stage.  Toward  cvenine 
the  acceiomtion  of  the  pulse  is  increased,  with  increased  heat  of  skin,  ana 
stutu'timos  a  marked  sensation  of  burning  in  the  soles  and  palms:  the  cheeks 
mav  present  a  bright  circumscribed  flush,  and  after  some  hours  the  exacerba- 
tion ^ocs  off  with  ^vrspiration.  The  exacerbation  is  sometimes  preceded  by  a 
cliill.  rhills  als4.»  occur  without  bt.»ing  followed  by  notable  febrile  movement. 
They  may  K»  pn»nouni»ed  and  accompanied  by  rigor,  or  they  are  slight  and 
ir!tii>icMt.  consisting  in  Si>me  cases  of  occasional  shiverings  or  a  sensation  as 
if  water  won.*  trickling  down  the  back.  Well-marked  chills,  followed  by 
iiicriMscd  heat  and  |H»rspiration,  may  occur  with  such  regularity  that  the 
patient  is  supposi*d  to  have  intermittent  fever,  and  under  these  circumstances, 
if  tlu»  puliuinuiry  symptoms  be  slight,  the  affection  of  the  lungs  may  be  for 
Honic  time  ovcrKn^ked.  I  suppt^se  there  are  few  physicians  of  much  cxperi- 
ciuv  ill  xit nations  where  they  aa*  liable  to  meet  with  intermittent  fever  who 
c.itni.»«  rcc.ill  cases  in  which  this  em)r  of  diagnosis  has  been  made.  Fever  of 
IniiiUsl  *l\irjiiion  may  Ih»  due  to  an  intercurrent  circumscribed  pneumonitis. 

\>  iv;::ii«K  appetite  and  digestion,  there  is  much  diversity  in  different  cases. 
Im  :;eHev:il.  i\w  desin*  for  food  and  the  ability  to  digest  it  are  diminished.  In 
>.'!iu'  v.iM'H  tlicix'  is  almost  entin*  loss  of  appetite,  and  even  a  repugnance  to 
t,','.l  fh.x  IS  liu  uutavoraMe  feature  of  the  disease.  Disorder  of  digestion 
».>»  MMuoiMius  Ml  pn»miiient  as  to  appear  to  be  the  chief  malady.  The  physi- 
,i,i!i  sli.'iild  be  on  his  guanl  ag;iinst  considering  the  cough  in  such  cases  as 
uj.u  l\  .l\>|'cpne  or  sympathetic.  Antipathy  to  fiU  is  by  no  means  constant ; 
.,.:»»,'  1,11  uMis  nke  faitv  articles  of  food  freely  without  repugnance  and  with 
».:«'. li      tii.l  .»M  the  other  hand  not  a  few  patients  who  are  not  phthisical  have 

.«!!     «!i;  Ip.i!  U\     lO    f;lt. 

I»».m!i,ra  .»«vurs  in  the  first  stage  in  a  certain  proportion  of  cases.     It 

M.i\    »  \!  .1    \ntti   jind  without  a  tuberculous  affection  of  the  intestinal  canal, 

.  ..  t  l\     ...lU'd    111    tlie  small   intestine.     Persisting  or  frequently  recurring 

.M-..».\.i.  uciMiip.unv'd  l»v  cough,  be  the  latter  never  so  slight,  should  excite 

..  :...,:»   .-i   i»ulinoiiar\    phthisis,  and  the  existence  of  this  affection  being 

.  ,..;iiuvi.   i   lulu'ieuiouH  affection  of  the  intestinal  canal  as  a  secondary 

X...  .1  •^  imoImMo.     Tliis  affection  results  from  swallowing  the  cxpectora- 

iM.irihtiM   li.ixini;  this  significance  is  an  unfavorable  symptom,  dim in- 

.K  |"U'-pe»i  oi'  inipiHJvemcnt.     The  seat  of  the  affection  is  usually  the 

;..     .;  .   lul  >*«l»t.u>  s;lands.      It  leads  to  ulcerations  differing  from  those 

!    ,  .  .  !i.n.i*ieii.^iie  of  tvphoid  fever  in  a  tendency  to  extend  in  a  trans- 

•■sv..H'u  uui  to  occupy  only  portions  of  the  elliptical  patches;  also  in 

•..  k.v;uaI  uut  raided  niartrins.     Tuberculous  ulcerations  are  sometimes 

.     K   *ajiie  a.-*  uell  as  in  the  small  intestine,  and  they  may  be  confined 

V    ...„««.     The  ulcoraiions  may  lead  to  circumscribed  peritonitis,  and 
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the  peritODeal  inflammation  sometimes  becomes  general.  Perforation  of  the 
intestine  occasionally  takes  place,  giving  rise  to  general  peritonitis,  provided 
the  peritoneal  surfaces  over  the  ulcerated  space  within  which  the  perforation 
occurs  have  not  become  adherent  from  previous  circumscribed  inflammation. 
Intestinal  hemorrhage  sometimes  takes  place,  and  I  have  known  it  to  pi-ove 
the  immediate  cau^  of  death. 

Impaired  nutrition,  denoted  by  diminished  weight,  is  frequently  one  of  the 
earliest  symptoms.  As  a  rule,  reduction  in  weight  continues  so  long  as  the 
disease  is  progressive ;  on  the  other  hand,  the  disease  may  be  considered  as 
Don-progressive  if  the  patient  be  not  losing  weight,  and  still  more  if  he  be 
gaining  in  flesh.  Defect  in  the  chylopoietic  processes  is  shown  by  anaemia, 
which  in  most  cases  is  an  early  symptom  and  is  frequently  marked. 

The  muscular  strength  progressively  diminishes  if  the  disease  be  pro- 
gressive, but  here  there  is  much  variation  in  diflerent  cases.  Patients  are 
rarely  compelled  to  keep  the  bed  in  the  first  stage,  and  they  are  generally 
ible  to  be  out  of  doors.  Deficiency  of  breath  in  some  cases  precludes  an 
imount  of  active  exercise  or  labor  for  which  muscular  strength  is  sufficiently 
retained. 

Suppression  of  the  menses  is  a  symptom  significant  of  the  progress  of  the 
iisease ;  the  menstrual  discharge  diminishes  in  (|uantity,  and  in  the  course 
[)f  the  ditJease  ceases.  Patients  often  attribute  importance  to  the  suppression 
IS  a  cause  of  their  other  ailments.  It  is,  however,  an  event  incidental  to  the 
iisease,  and  does  not  claim  special  treatment.  Facts  do  not  show  that  sup- 
pression of  the  menses  from  other  causes  exerts  an  influence  in  the  devel- 
>pment  of  phthisis. 

This  disease  does  not  tend  directly  to  impair  the  intellectual  faculties.  The 
ntelleot  frequently  remains  bright  and  active  notwithstanding  the  progress 
)f  the  disease.  The  feelings  are  usually  cheerful  and  buoyant.  Patients  are 
lopeful  respecting  their  condition  ;  they  depreciate  their  symptoms  and  are 
'eloctant  to  admit  that  they  have  a  serious  malady.  This  state  of  mind  sonie- 
imes  amounts  to  an  infatuation  which  renders  it  difficult  to  obtain  from  the 
Mtient  a  fair  account  of  the  symptoms,  and  it  is  necessary  for  the  physician 
:o  rely  chiefly  on  the  statements  of  others  and  his  own  observations.  To  such 
ID  extent  is  the  absence  of  anxiety  characteristic  of  the  disease  that  an  oppo- 
site frame  of  mind  militates  somewhat  against  the  existence  of  phthisis. 
Patients  are  readily  persuaded  that  they  are  improving,  and  hence  they  fall 
ID  easy  prey  to  quacks.  They  sometimes  dislike  to  be  told  the  truth,  and 
lake  offence  at  an  intimation  that  they  are  consumptive. 

Proceeding  to  notice  the  points  in  the  clinical  history  which  distinguish  the 
lecond  stage,  it  is  to  be  borne  in  mind  that  it  is  not  easy,  nor  is  it  practically 
important,  to  draw  an  exact  line  of  demarcation  between  the  two  stages. 
WThile  the  local  affection  has  advanced  to  the  second  stage  in  one  part,  usually 
near  the  apex,  the  different  gradations  of  the  first  stage  may  be  represented 
in  other  parts.  The  disease  is  to  be  considered  as  having  advanced  to  the 
second  stage  when  it  has  led  to  the  formation  of  a  cavity  or  of  cavities  of 
mfficient  size  to  give  rise  to  certain  distinctive  signs  and  symptoms.  The 
symptoms  of  the  first  stage  continue  into  the  second,  in  most  cases  being 
increased  and  modified  by  the  existence  of  cavities. 

The  cough  in  the  second  stage  usually  becomes  more  prominent.  It  may 
k>e  less  irritable,  and  more  exclusively  for  expectoration.  It  is  troublesome 
ind  difficult  in  proportion  as  the  contents  of  the  cavities  are  not  easily  evacu- 
ited,  owing  to  their  size,  want  of  free  communication  with  the  bronchial  tubes, 
rtc.  The  expectoration  consists  of  liquefied  phthisical  products,  matter  fur- 
bished by  the  lining  membrane  of  the  cavities,  and  secretion  from  the  bron- 
chial mucous  membrane.     The  quantity  of  expectoration  is  very  variable, 
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amounting  in  some  cases  to  only  a  few  ounces,  and  in  other  cases  to  a  pint 
or  more  daily. 

Tlie  appearances  of  the  expectoration  vary.     It  is  oftenest  muco-purulent, 
with  more  or  less  predominance  of  the  characters  of  pus.    In  proportion  as  it 
is  purulent  the  sputa  do  not  remain  distinct,  hut  run  together  to  form  a  homo- 
geneous mass.     Sometimes  a  collection  of  the  li(|uid  expectorated  presents  a 
thick,  opaque  appearance,  not  unlike  that  of  pea-soup  or  gruel.     The  sputa 
are  sometimes  solid,  remaining  distinct,  and  in  fulling  upon  the  bottom  of  a 
vessel  assume  a  flat,  round  appearance  like  that  of  a  coin,  and  hence  ar& 
called  nummular  ttputa.     The  sputa  occasionally  present  yellow  sfrite,  whic^ 
consist  apparently  of  pus.     The  edges  of  the  sputa  are  sometimes  ragged  ^ 
another  appearance  is  that  of  small  particles,  resembling  boiled  rice,  containcfg 
in  the  matter  expectorated.     It  is  very  rare  for  a  semi-softened,  cheesy,  mor- 
bid product  to  be  expectorated ;  but  in  a  ease  under  my  observation  sevens 
masses  of  this  description  were  raised,  evidently  due  to  an  unusually  largs^ 
ulcerated  orifice  being  established  between  a  collection  of  tuberculous  pro«^ 
ucts  and  a  bronchial  tube  of  considerable  size.     In  this  case  the  signs  of 
cavity  were  developed  directly  after  the  expectoration  of  a  large  amount  ^-^ 
matter  which  contained  the  partially  softened  masses.     A  sudden  expector^ 
tion  of  matter  in  considerable  quantity,  presenting  a  purulent  or  pyoid  appe^y 
ance,  denotes  the  opening  by  ulceration  of  a  so-called  tuberculous  absoe^ii^ 
Not  infrequently  this  occurs  repeatedly  during  the  progress  of  the  disease, 
but  in  many  cases  the  ulcerated  opening  is  at  first  small,  and  the  liquefied 
matter   escapes   gradually  into   the   bronchial   tubes.     The  constituents,  ti 
shown   by   the   microscope,  are   pus-corpuscles,  epithelium,  fatty   grannlei, 
blood-discs,  the  yellow  elastic  fibre,  and  tubercle  bacilli. 

The  quantity  of  matter  expectorated  is,  in  general,  in  proportion  to  tlie 
number  and  size  of  the  cavities.  It  is  usually  more  abundant  in  the  morn* 
ing  than  at  any  other  time,  owing  to  its  having  accumulated  during  sleep. 
Toward  the  close  of  life  the  act  of  expectoration  becomes  difficult  on  accoant 
of  muscular  feebleness,  and  the  consequent  accumulation  in  the  air-passagea 
not  infrequently  hastens  death.  Occasionally  the  matter  expectorated  and 
the  breath  of  the  patient  emit  considerable  fetor,  due  to  putrefaction  of  tha 
contents  of  cavities. 

Haemoptysis  occurs  less  frequently  in  the  second  than  in  the  firat  stags; 
and  occurring  in  the  second  stage  it  may  be  due  to  the  rupture  of  the  banda 
of  pulmonary  tissue  which  so  often  traverse  tuberculous  cavities,  these  banda 
sometimes  containing  vessels  of  sufficient  size  to  furnish  an  abundant  bemor- 
rhage,  or  more  frequently  to  rupture  of  the  minute  aneurisms  in  the  walla 
of  the  cavities,  to  which  reference  has  been  made  in  the  account  of  the  ana- 
tomical characters.  Sometimes  the  loss  of  blood  in  tbis  way  is  sufficient  to 
destroy  life,  but  such  instances  are  rare.  The  hemorrhage,  however,  may 
contribute  to  a  fatal  result. 

Hoarsencsss  or  huskiness,  and  sometimes  extinction  of  the  voice,  denottj 
laryngitis,  which  may  be  developed  in  the  first  as  well  as  in  the  second  stage. 
Its  occurrence  is  presumptive  proof  of  pulmonary  phthisis,  the  latter,  aa  A 
rule,  existing  prior  to  the  laryngitis. 

Lancinating  pains  incident  to  circumscribed  pleuritis  recur  in  the  second 
as  well  as  in  the  first  stage  from  time  to  time.  OccaKionally,  both  in  the  fint 
and  second  stage,  the  pleuritis  becomes  general  and  occasions  more  or  leaa 
liquid  effusion.  So  far  as  my  observations  go,  they  confirm  the  statement  bj 
Louis,  that  double  pleuritis  with  effusion  denotes  the  pre-existence  of  tuber- 
cle. Acute  pain,  suddenly  developed,  with  embarrassed  breathing,  accelera- 
tion of  pulse,  and  prostration,  point  to  perforation  of  the  lung,  and  the  aigoi 
of  pleurisy  with  pneumothorax  are  to  be  sought  for. 
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The  poise,  as  a  rule,  is  more  accelerated  in  the  second  than  in  the  first 
stage.  Fehrile  exacerbations  are  oftener  present  and  more  marked,  with 
burning  of  the  soles  and  palms.  The  night-perspirations  are  oft^n  copious, 
causing  debility  and  great  discomfort. 

The  appetite  and  digestion  are  more  or  less  impaired,  cases  differing  greatly 
IS  regards  the  symptoms  connected  with  the  ingestion  of  food.     Diarrhoea  is 
more  fre<]ucntly  present,  and  is  a  more  prominent  symptom  in  the  second 
6ta«;e,  being  connected  often  with  intestinal  ulcerations.     If  profuse  and  per- 
sisting, it  has  been  distinguished  as  colliquative  diarrhoea.     Colliquative  diar- 
rhoea occurs  at  an  advanced  period  of  the  disease,  although  tuberculosis  of 
the  intestines  does  not  exist.     It  is  then  due  to  defect  of  intestinal  digestion 
mnd  to  transudation  from  impoverishment  of  the  blood.     With  the  progress 
of  the  disease  the  body  progressively  diminishes  in  weight,  and  the  patient 
is  often  reduced  to  an  extreme  degree  of  emaciation.     The  strength  varies 
greatly  in  this  stage.     The  patient  may  be  confined  to  the  bed  for  a  greater 
or  less. period  before  death,  but  not  infrequently  strength  is  preserved  suffi- 
ciently for  him  to  be  up  much  of  the  time,  and  even  to  go  out  of  doors, 
within  a  few  days  or  even  a  few  hours  of  death. 

Bulbous  enlargement  of  the  ends  of  the  fingers,  with  incurvation  of  the 
nails,  forming  what  are  called  clubbed  fingers^  is  occasionally  observed.  This 
peculiar  appearance  is  characteristic  of  phthisis,  but  it  is  not  pathognomonic. 
It  may  be  strikingly  marked  in  connection  with  organic  disease  of  the  heart 
without  phthisis.  It  occurs  in  cases  of  fibroid  phthisis  oftener  than  in  the 
form  of  the  disease  under  present  consideration.  The  toes  may  present  a 
similar  appearance,  but  in  a  less  marked  degree.  These  appearances  occur 
only  in  cases  in  which  the  disease  has  existed  for  a  considerable  period.  Of 
1776  cases  analyzed  by  Pollock,  the  fingers  were  more  or  less  clubbed  in  654, 
being  a  fraction  under  27  per  cent. 

The  mental  condition  in  the  second  stage  is  frequently  not  less  character- 
istic than  in  the  first.  The  expectation  of  improvement,  prolonged  life,  or 
even  recovery,  amounts  in  some  cases  to  an  insane  delusion.  Patients  are 
sometimes  occupied  in  forming  plans  for  the  future  when  it  is  obvious  to  any 
observer  that  they  are  on  the  verge  of  the  grave.  They  may  insist  to  the 
last  that  there  is  no  danger.  Over  and  over  again  in  the  hospital  wards  I 
have  been  asked  by  patients  reduced  almost  to  skeletons,  and  too  feeble  to 
sit  up  for  a  moment,  if  there  was  any  danger  or  if  they  would  recover.  But 
whenever  patients  affected  with  this  disease  are  satisfied  that  there  is  lit- 
tle or  no  hope  of  recovery,  they  generally  become  quickly  and  completely 
resigned. 

CEdema  of  the  feet  and  ankles  is  a  symptom  of  the  second  stage,  denoting 
notable  failure  of  the  circulation.  For  a  time  this  may  occur  only  after  sitting 
or  standing,  disappearing  after  the  recumbent  posture  has  been  maintained  for 
some  hours ;  but  at  length  it  is  permanent,  and  may  increase  and  extend  over 
the  whole  of  the  lower  extremities,  rendering  them  unwieldy.  When  the 
oedema  becomes  thus  marked,  extensive,  and  permanent,  thrombosis  of  the 
iliac  or  femoral  veins  is  to  be  suspected — an  event  which  is  liable  to  occur  in 
this  disease.  Coagulation  in  the  vein  on  one  side  will  account  for  the  oedema 
in  some  cases  in  which  it  is  either  limited  to  or  is  much  greater  in  one  of  the 
lower  limbs.  If  the  oedema  be  diffused  over  the  body,  constituting  anasarca, 
coexisting  disease  of  the  kidneys  is  to  be  inferred ;  but  the  latter  is  a  rare 
complication  of  pulmonary  phthisis. 

The  clinical  history  is  affected  in  no  small  degree  by  complications  and 
coexisting  affections.     The  occurrence  of  tuberculous  disease  of  the  intes- 
tines, tuberculous  laryngitis,  pleuritis  with  pneumothorax,  and  disease  of  the 
kidneys  has  been  already  referred  to.     Chronic  peritonitis  is  an  occasional 
13 
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complication.  The  researches  of  Louis  demonstrated  that  chronic  peritonitis, 
not  traumatic,  is  almost  invariably  dependent  on  tuberculosis  in  this  situa- 
tion, and  hence,  from  the  existence  of  the  peritoneal  affection,  pulmonary 
plithisis  may  be  inferred.  Acute  peritonitis  from  perforation  is  sometimes 
incident  to  the  tuberculous  affection  within  the  intestinal  canal.  Meningitis, 
usually  tuberculous,  occurs  as  a  rare  concomitant  in  the  adult,  but  is  not  infre- 
(|ueiit  in  early  life.  This  coexisting  affection  accounts  for  the  development 
of  delirium  and  coma  in  certain  cases.  Perineal  abscess,  leading  to  fistula,  b 
another  complication  occurring  in  a  certain  proportion  of  cases,  proceeding,  as 
microscopical  examinations  have  shown,  from  tubercle  in  this  situation.  Clin- 
ical observation  appears  to  show  that,  as  a  rule,  when  this  complication  occurs 
the  amount  of  tubercle  in  the  lungs  is  small  or  moderate  and  the  progress  of 
the  pulmonary  affection  is  slow.  An  accumumulation  of  fat  within  the  liver- 
cells  is  a  morbid  condition  observed  in  a  considerable  proportion  of  cases, 
occurring  oftener  in  women  than  in  men.  Authors  of  works  on  the  diseaijes 
of  the  skin  have  noted  the  occasional  occurrence  of  tinea  versicolor  io. phthis- 
ical patient^s. 

The  duration  of  this  disease  is  extremely  variable.  In  the  vast  majority 
of  cases  it  is  essentially  a  chronic  affection,  but  sometimes  it  runs  a  rapid 
course,  passing  through  its  changes  and  destroying  life  in  a  few  weeks.  The 
disease  in  such  cases  has  been  known  as  ^^  galloping  consumption,"  or  phthisis 
florida.  It  is  different  from  that  known  as  aitife  miliary  tubercuiosisy  which 
will  be  noticed  under  a  distinct  heading.  Distributing  fatal  cases  into  groups 
according  to  the  duration  of  the  disease,  exclusive  of  the  rapid  cases  just 
referred  to,  one  group  will  consist  of  cases  in  which  the  disease  continues 
from  three  to  six  mouths ;  in  another  group  death  takes  place  between  six 
months  and  a  year ;  in  a  third  group  the  career  extends  from  one  to  two 
years ;  and  in  another  group  the  fatal  termination  is  held  in  abeyance  for 
many  years. 

Limiting  attention  to  the  cases  in  which  sooner  or  later  the  disease  proves 
fatal,  its  march  is  extremely  irregular.  It  is  not  uncommon  for  little  or  no 
progress  to  be  apparent  for  several  successive  weeks,  months,  or  even  years, 
and  then  the  disease  to  advance  with  more  or  less  rapidity.  Distinct  devel- 
opments occurring  at  successive  periods  are  frequently  jmints  of  departure 
for  the  onward  march  of  the  disease ;  but  cases  differ  much  as  regards  the 
local  destruction  and  the  rapidity  with  which  softening,  ulceration,  and  the 
formation  of  cavities  take  place.  (Further  remarks  on  the  march  of  the 
disease  will  be  offered  under  the  head  of  Prognosis.) 

P.VTiiOLOOiC-VL  Character. — The  pathological  character  of  tuberculosis 
has  been  considered  in  Part  I.  of  this  work  (p.  48).  In  a  practical  point  of 
view  pulmonary  phthisis  involves  the  co-operation  of  two  pathological  factors. 
One  of  these  is  the  bacillus  tuberculosis.  This  is  an  essential  factor.  The 
coliinization  of  this  micro-organism  within  the  lungs  is  the  primary  step  in 
the  production  of  pulmonary  phthisis.  Certain  local  conditions  favorable  for 
the  multij)lication  of  the  parasite  are  not  less  essential  than  the  presence  of 
the  latter.  The  nature  of  those  local  conditions  which  form  the  soil  suited 
for  the  cultivation  of  the  parasite  is  unknown.  Certain  conclusions  deduced 
from  clinical  observations  will  be  noted  in  connection  with  the  causation  of 
the  disease.  These  unknown  conditions  constitute  a  predisposition  to  this 
disease.  This  term,  ^'  predisposition,"  in  its  application  to  pulmonary  phthisis, 
designates  what  has  hitherto  been  expressed  by  the  terms  tuberculous  consti- 
tution or  diathesis. 

Causation. — The  causes  of  pulmonary  phthisis  relate,  first,  to  the  specific 
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iDicTCM)rganisin,  the  bacillus  tuberculosis ;  and  second,  to  the  conditions 
which  constitute  a  tuberculous  predisposition  or  diathesis.  The  disease  is 
Mver  produced  without  the  parasite,  but  the  efficiency  of  this  agent  depends 
(A  the  predisposition  or  diathesis.  The  latter  alone  is  incapable  of  producing 
I  tbe  disease.  If  the  introduction  of  the  parasite  into  the  air-passages  could 
be  prevented,  the  disease  would  not  be  produced,  no  matter  how  strong  the 
I  predisposition  ;  and,  on  the  other  hand,  if  the  predisposition  be  wanting  the 
^sease  will  not  be  produced,  no  matter  how  great  the  exposure  to  the  specific 
cjuse.  Absolute  prevention  of  exposure  to  the  specific  cause  is  only  possible 
in  sitaations  in  which  tuberculous  disease  does  not  exist,  either  in  man  or 
jbwer  animals.  The  exposure  is  greater,  other  things  being  equal,  the  greater 
the  prevalence  of  the  disease,  and  in  proportion  as  circumstances  favor  prox- 
imity to  patients  affected  with  it.  When  it  is  considered  that  about  one-sev- 
enth of  all  human  beings  die  of  phthisis,  it  is  not  difficult  to  account  for  the 
wide  dijitribution  of  the  tuberculous  virus.  The  fact  that  protection  against 
the  introduction  of  the  parasite  is  impossible  in  most  places  renders  the  causes 
of  the  tuberculous  predisposition  especially  important. 

The  bacillus  tuberculosis  is  not  capable  of  multiplication  outside  of  the 
animal  body  under  the  ordinary  conditions  of  nature,  and  hence  pulmonary 
phthisis  is  not  only  an  infectious  but  a  contagious  disease.  The  parasite  is 
the  contaginm.  The  contagiousness  of  this  disease — which  has  long  been  a 
Doot  question — is  not  easily  established  by  clinical  evidence,  the  instances 
being  80  many  in  which  circumstances  favorable  to  communicability  arc 
preent  without  its  being  communicated.  Moreover,  the  doctrine  of  chances 
eiplains  the  occurrence  of  a  disease  so  prevalent  as  this  in  a  certain  number 
of  those  who  are  brought  more  or  less  intimately  into  close  proximity  to 
phthisical  patients.  Tliat  the  tubercle  bacillus  is  the  living  contagium  of 
cibereulosis  the  experiments  of  Koch  and  others  have  established  demon- 
ftntively  by  the  inoculation  of  certain  of  the  lower  animals  with  pure  cul- 
tww  of  this  micro-organism.  The  disease  is  never  produced  without  the 
MfXDCj  of  this  contagium ;  but  many  persons  are  exposed  thereto  with  impu- 
utT,  for  the  reason  that  in  them  the  tuberculous  predisposition  does  not 
exist.  The  apparent  incongruity  between  the  proof  of  contagiousness 
iforded  by  inoculation  in  certain  of  the  lower  animals,  and  the  uncertain 
eridence  obtained  by  clinical  observation,  is  to  be  accounted  for  by  the  fact 
thit  for  the  contagion  to  be  effective  the  predisposition  is  requisite ;  and 
this  predisposition  does  not  exist  in  all  persons  or  at  all  times  in  the  same 
penoo. 

The  most  fruitful  source  of  tuberculous  infection  is  to  be  found  in  dried 
phthisical  sputum.  Experiments  have  shown  that  currents  of  air  do  not  carry 
weteria  off  from  fluids  or  moist  surfaces,  but  when  the  substances  containing 
the  haeilli  are  dry,  these  organisms  are  readily  transported  with  particles  of 
ivA  in  the  atmosphere.  Tuberculous  infection  may  come  from  the  lower 
niaals,  but  probably  much  less  frequently  than  from  the  human  body. 
That  it  may  come  from  the  milk  of  tuberculous  cows  is  certain.  In  children 
especially  it  is  liable  to  be  derived  from  this  source. 

Pacts  show  the  tuberculous  predisposition  or  diathesis  in  a  certain  propor- 
tira  of  cases  to  be  congenital  and  inherited.  Why  a  peculiarity  of  constitu- 
tion Tendering  a  person  specially  liable  at  a  certain  age  to  this  disease  should 
I~  be  transmitted  from  parent  to  child,  cannot  be  explained,  any  more  than  the 
fcet  that  peculiar  traits  of  physiognomy  or  of  mental  character  are  inherited. 
The  conclusion  rests  on  observation.  It  is  a  matter  of  common  remark  that 
the  offs^-pring  of  consumptive  parents  often  become  tuberculous.  But  it  is  to 
be  borne  in  mind  that  owing  to  the  frequency  of  the  disease  a  tolerably  large 
proponion  of  phthisical  patients  must  have  a  consumptive  parentage  from 
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mere  coincidence ;  an*l  ii  amy  l)c  true  tliat,  sufficieot  considcratioti  not  haring 
bt't'n  accorded  to  tliis  tact,  hereditary  inliaeiice  has  bccu  ovtrrraled.  Fact! 
bUiiw  thai  the  tuberculous  predisposition  is  sometimes  inherent  in  iho  <!OH*»ti 
tutitm  iind  inherited.  To  what  extent  a  congenital  influence  is  invi>|?€d  ii 
cttnes  in  which  circnmstonces  do  not  render  it  evident  must  be  left  for  con 
jecture.  It  ia  not  irrational  to  susj:»ect  its  existence  in  a  large  propKirtioa  * 
tlio  easest  in   which  proof  is  impossible. 

The  predispoHtiun  has  relation  to  age.     The  disease  is  moat  liable  to  i 
develofieU  between  twenty  and  thirty.     The  other  decennial  periods  of  liH 
are  ttrninjLred  in  the  following^  scries,  according  to  the  rate  of  predi.spogition! 
thirty  and  forty,  ten  and  twenty,  forty  and  fifty,  fifty  and  sixiyT  birth   an 
ten,  aixty  and  seventy,  seventy  and  eighty,  eighty  and  ninety^  ninety  and  i 
hundred.     No  age  ijs  exempt  from  a  liability  Uy  the  disease,  and  it  may  affec 
the  fcetus  i«  utero.     Tuberculous  cavities  are  rare  in  infancy.     Dr.  l^euf  u| 
Brooklyn,  N.  Y.,  has  cummunicated  to  me  a  case  in  which  cavities  existed  ! 
a  chiKl  not  quite  six  months  old. 

Climate  appears  to  exert  an  influence  either  for  or  against  the  dovelopmed 
of  the  disease.     The  prevalence  of  the  diBease  is  less  in  elimatea  either  ua{ 
formly  warm  and  dry  or  uniformly  cold  and  dry  than   in   those  which  i 
moist  and  subject  to  frequent  altern attorns  uf  cold  and  wanuth.     A  high  alii 
tude  seems  to  afford  protection   against   the   disease.     Jaccoud   states  thi 
observations  for  fifteen  consecutive  years  warrant  him  in   asserting  that  t4 
.Alpine  situations  elevated  4000  feet  tuberculosis  is  almost  unknown;  ana 
■especially  is  this  true  of  villages  at  an  elevation  of  5500  feet,  where,  in  tli 
language  of  the  country,  there  are  '*  nine  months  of  winter  and  three  mtmtlii 
of  cohl  weather."     According  to  Dr.  Ujalteliu,  who  resides  in   Iceland,  ih^ 
inhabitants  of  that  country  enjoy  exemption  from  phthiinis.     The  disrasic  prd 
vails  to  a  much  greater  extent  in  cities  than  in  the  country.     The  nescarche 
of  Bowditch  go  t<i  show  that  in  the  State  nf  Ma:*safhu setts  cases  occur  mor 
frequently  in  places  in  which  the  atmosphere  is  rendered  humid  by  strean 
or  marshes.      Dr.  Buchanan's  observations  show  that  in  England  ca-^cs  »r 
comparatively  rare  in  dry,  elevated  sttnations.     There  is  no  foundation  fo( 
the  opinion  that  malaria  afiords  any  prot-ection  against  the  diseaf?c.     New  If 
settled  places  arc  frequently  exempt  for  some  time  from   its  prevalence 
much  extent;  but  the  explanation  of  this  fact  is  that  the  pioneers  who  con 
pose  the   early  population  in  these    places   are   persons  generally  of  slurdj 
vjgortms  health,  and  the  habits  of  life  in  such  a  population   arc  protectiv 
against  this  disease.     As   regards   season,  the  disease  is   of^ener  deve 

during  the  spring  months  and  the  hot  months  of  summer  than  at  otherf 

sons  of  the  year.     The  disease  prevails  more  among  those  whose   porsmB 
are   sedentary  than  among  those   whose  occupation   involves  outdoor    lifd 
Want  of  exercise,  defective  ventilation,  deficiency  of  light,  and  the  depre 
ing  emotions  apparently  contribute  to  the  productiou  of  the  tuberculous  pr 
disposition. 

The  infrequeney  with  whieh  the  dise^ae  i»  found  in  the  post-morteni  exa 
illations  of  those  who  have  died  IVom  intemperance  has  led  to  the  wuppoi^tia 
that  the  tiso  of  alcohol  antagonizes  the  lubepctilous  predisposition**    There  \ 
reason  to  believe  that  habits  of  diet  unduly  restricted  as  regards  variety  an 
quantity,  either  from  choice  or  necessity,  may  contribute  to  the  developmenf 
of  the  disease. 

Ti  '       '  '  i  K^oniie  the  tuberculous  predisposition 

and  _  1  s«  a  pmphy lactic  and  evL*n  cumtii! 

I  Fiict*,  huwtrver,  do  nut  u  -ort  to  this  supposition.     In  tlu 

V  ^.         ii  of  cases  which  I  have  an.u  I  were  married  and  under  fort] 

'H^rard  and  Comil,  0p,  tiL 
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years  of  age.  Of  these  87  cases,  the  disease  was  developed  during  pregnancy 
m  10,  and  in  12  within  a  few  weeks  or  months  after  confinement.^  The  infer- 
ence is,  that  pregnancy,  either  directly  or  indirectly,  has  a  decided  and  con- 
fldenble  influence  in  the  etiology  of  the  disease.  The  researches  of  Grisolle 
ud  Dahreuil  show  that  the  development  of  the  disease  not  infrequently  takes 
pfaiee  daring  pregnancy,  and  when  tuberculous  patients  become  pregnant  the 
progress  of  the  disease  is  hastened  rather  than  retarded.*  Clinical  facts  are 
opposed  to  the  notion  that  the  progress  of  the  disease  is  retarded  by  lactation. 
Certain  diseases  exert  an  influence  on  the  one  hand  to  promote,  and  on  the 
otkr  hand  to  prevent,  the  development  of  tuberculosis.     It  rarely  occurs  in 

Ens  affected  with  pulmonary  emphysema.     Persons  aff*ected  with  cardiac 
18  which  interfere  with  haematosis  rarely  become  tuberculous.     On  the 
other  hand,  measles  and  typhoid  fever  leave  the  system  in  a  condition  favor- 
Mt  for  the  development  of  tuberculosis.     Are  they  who  suffer  in  early  life 
from  a  scrofulous  affection  of  the  lymphatic  glands  of  the  neck  especially 
prone  to  pulmonary  tuberculosis  in  after-life  ?    I  have  been  led  to  think  that 
this  question  may  be  answered  in  the  negative.     I  have  collected  a  number 
of  cases  in  which  young  and  middle-aged  persons  presenting  the  characteristic 
eiettrices  on  the  neck  were  free  from  tuberculous  disease  of  the  lungs  ;  and 
OD  the  other  hand  it  is  rare  to  find  these  cicatrices  in  persons  who  are  aff'ected 
with  pulmonary   tuberculosis.      Assuming  tuberculosis  and  the  scrofulous 
etebexia  to  be  identical,  as  has  been  proved  by  the  presence  in  both  of  the 
bftcilliis  tuberculosis,  it  would  seem  that  the  predisposition  is,  as  it  were, 
nhtusted  by  the  affection  in  the  glands  of  the  neck,  and  that  afterward  it  is 
Mi  likely  to  recur.     Contrary  to  what  might  be  expected  a  priori,  anaemic 
perMDS  rarely  become  tuberculous.     The  association  of  anaemia  with  pul- 
Monary  tuberculosis,  except  as  a  complication  or  an  effect,  is  rare.     It  is  rare 
for  phthisis  to  follow  an  attack  of  lobar  pneumonitis  or  acute  pleuritis.     Sta- 
tistics show  that  these  affections  have  not  a  causative  relation  to  pulmonary 
phthisis. 

BroDchitis,  acute  or  chronic,  has  no  tendency  to  eventuate  in  phthisis. 
Thk  assertion  contravenes  not  only  a  prevailing  popular  notion,  but  a  tradi- 
tiootl  opinion  still  held  by  not  a  few  physicians.  I  make  the  assertion,  how- 
eTcr,  with  the  utmost  confidence  in  its  correctness,  inasmuch  as  it  is  based  on 
tke  study  of  a  large  number  of  cases  with  reference  to  the  earliest  symptoms 
lad  signs.  Moreover,  it  accords  with  the  clinical  researches  of  Louis,  which, 
10  fir  as  they  go,  are  not  less  valuable  to-day  than  when  they  were  made, 
won  than  half  a  century  ago. 

Bronchial  hemorrhage  (bronchorrhafjia)  was  considered  by  older  writers,  and 
reeentlj  by  Niemeyer,  as  causative  of  phthisis.  This  is  an  error.  Bronchial 
hemorrhage  may  occur  irrespective  of  any  connection  with  tuberculous  dis- 
itee,  hut  when  a  connection  exists  the  latter  precedes  and  is  causative  of  the 
ftmer. 

To  the  conformation  of  the  thorax  was  formerly  attributed  considerable 
cnsitiTe  agency.   This  doubtless  arose  in  part  from  observing  that  phthisical 

E'  nts  often  present  contraction  of  the  chest,  occurring  as  an  effect  of  the 
sc.  Persons  with  great  deformity  of  the  chest  are  not  specially  liable 
t$  phthisis.  So  also  the  idea  that  the  exercise  of  the  voice  may  be  a  predis- 
ponng  or  exciting  cause  has  become  obsolete ;  and  observation  shows  that 
if  tBT  influence  be  derived  from  this  source  it  is  conservative  rather  than 
CKuatiTe. 
The  opinion  appears  to  be  entertained  by  some  writers  that  chronic  pharyn- 

*PllJki»i«,  i«  a  Series  of  CUnical  StudUfy  Philadelphia,  1875. 

^  Vie  Elements  (^  PrognosU  in  Consumption,  by  James  Edward  Pollock,  M.  D.,  Lon- 
ioB,186S. 


198  FULJIOyARY  PHTHISIS, 

git  is,  which  is  an  exceedingly  common  affection  in  this  part  of  the  world,  has 
a  tendency  to  eventuate  in  pulmonary  phthisis.  This  opinion  is  erroneons. 
After  a  large  opportunity  of  observing  cases  of  chronic  pharyngitis,  I  have 
come  to  the  conclusion  that  it  generally  denotes  a  condition  of  the  system 
unfavorable  to  phthisical  disease.  The  sebum-like  matter  which  is  liable  to 
accumulate  in  the  glands  of  the  tonsils,  and  to  be  ejected  by  coughing  in  the 
form  of  round  hard  pellets,  is  sometimes  mistaken  for  tubercles.  These  may 
be  distinguished  from  obsolete  tubercles  or  pulmonary  calculi  by  their  being 
unctuous  to  the  touch  and  emitting  when  touched  a  fetid  odor. 

In  conclusion,  of  the  agencies  concerned  in  the  causation  of  the  tubercu- 
lous predisposition,  it  is  difficult  to  estimate  their  relative  importance.  In 
view  of  the  necessary  existence  of  this  predisposition  in  the  development  of 
pulmonary  phthisis,  this  is  a  diathetic  disease  ;  but  it  is  impossible  to  deter- 
mine whether  the  diathesis  be  always  innate,  or  whether  in  a  certain  propor- 
tion of  cases  it  is  acijuired.  Do  the  causes  which  contribute  to  the  develop- 
ment of  the  disease  produce  the  diathesis,  or  do  they  act  as  auxiliary  causes, 
the  diathesis  already  existing  ?  Our  present  knowledge  does  not  enable  us  to  * 
answer  this  question.  Yet  the  limited  knowledge  which  we  possess  is  of 
much  value  in  its  practical  application  to  prophylaxis  and  treatment. 

We  cannot  define  anatomically  the  tuberculous  predisposition ;  in  other  — 
words,  in  the  present  state  of  our  knowledge  we  are  ignorant  of  the  anatomi-   - 
cal  conditions  on  which  this  predisposition  depends.      We  can  think  of  it — - 
only  as  a  certain  quality  of  lung-tissue  which  makes  the  latter  a  favorable- 
soil  for  the  multiplication  of  the  tuberculous  bacilli.     Using  the  language  of 
metaphor,  we  may  say  that  the  cells  are  unable  to  conquer  in  a  struggle  for^ 
existence  with  the  bacilli.     It  is  probable  that  those  who  are  naturally  resist- 
ant to  the  action  of  the  bacilli  may  become  tuberculous  when  exposed  to  the 
virus  in  large  quantity,  as  in  the  case  of  a  wife  or  a  nurse  constantly  in  close 
proximity  to  a  tuberculous  patient. 


CHAPTER    VII. 

PULMONARY  PHTHISIS  (Coxtixced). 

Diagnosis;  Prognosis;  Treatment. 

DIAGNOSIS. — The  diu^rnosis  of  pulmonary  phthisis  rests  mainly  upon  an 
examination  of  the  sputum  and  upon  physical  signs.  The  discovery  of 
tubercle  bacilli  in  the  sputum  is  almost  certain  evidence  of  the  existence  of 
pulmonary  tuberculosis.  The  possibility  of  these  bacilli  being  accidentally 
present  in  the  sputum  of  persons  unaffected  by  tuberculosis  is  so  slight  that 
it  need  hardly  be  considered,  and  certainly  any  possible  error  from  this  source 
will  be  eliminated  by  examinations  of  the  sputum  repeated  frc^  time  to  time. 
It  very  rarely  happens  that  bacilli  are  absent  for  any  considerable  length  of 
time  from  the  sputum  of  phthisical  patients.  Failure  to  find  the  bacilli,  how- 
ever, is  less  satisfactory  as  an  evidence  of  the  absence  of  phthisis  than  is  the 
recognition  of  the  bacilli  as  an  evidence  of  the  existence  of  phthisis.  Xever- 
theloss,  when  the  sputum  is  repeatedly  examined  for  a  lonj;  time  without  the 
discovery  of  bacilli,  the  existence  of  phthisis  is  improbable.    Cases  which  are 
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sometimes  described  as  non-baeillary  forms  of  phthisis  are  generally,  in  so  far 
IS  there  is  no  error  of  observation,  eases  of  some  non-tuberculous  form  of 
cbronic  pulmonary  disease,  particularly  chronic  bronchitis  with  bronchiectatic 
arities.  Bacilli  are  sometimes  very  abundant  in  phthisical  sputum  ;  at  other 
times  they  are  few  and  are  discovered  only  after  long  search.  No  definite 
roles  can  be  laid  down  as  to  the  relation  between  the  number  of  bacilli  and 
the  rapidity  of  progress  and  the  extent  of  the  tuberculous  disease. 

On  account  of  the  diagnostic  importance  of  the  subject,  directions  will  here 
be  given  for  staining  the  tubercle  bacilli  in  the  sputum,  but  it  must  be  men- 
tioo^  that  considerable  familiarity  with  microscopical  technique  and  observa- 
tion is  required  for  the  successful  employment  of  the  methods  described. 

The  best  method  of  staining  the  tubercle  bacilli  is  that  devised  by  Ehrlich. 
The  staining  fluid  is  prepared  as  follows :  Shake  thoroughly  aniline  oil  and 
distilled  wat^r  in  the  proportion  of  about  5  parts  of  the  oil  to  100  parts  of 
water.  After  about  ten  minutes,  filter  the  mixture  through  a  filter  moistened 
with  distilled  water.  If  drops  of  oil  be  still  present  in  the  filtrate,  it  is 
Decenary  to  filter  again.  To  the  clear  filtrate  add  enough  of  a  saturated 
alcoholic  solution  of  fuchsin  or  of  gentian-violet  to  produce  a  dark  color,  with 
a  slight  opalescent  scum  on  the  surface.  (The  alcoholic  solution  of  the  stain- 
ing dive  is  saturated  when  after  standing  a  number  of  days  some  of  the  stain- 
ing substance  remains  undissolved  at  the  bottom  of  the  bottle.  This  alcoholic 
eolation  can  be  kept  permanently.)  The  filtered  mixture  of  aniline  oil  and 
vitermay  be  prepared  fresh  every  time  it  is  used,  or  a  staining  fluid  of  the 
following  composition  may  be  preserved  for  about  two  weeks :  100  parts  of 
fikeied  aniline  oil  and  water,  1 1  parts  of  saturated  alcoholic  solution  of  fuch- 
sin or  of  gentian-violet,  and  10  parts  of  absolute  alcohol. 

In  order  to  prepare  the  specimen,  portions  of  sputum  should  not  be  taken 
at  random,  but,  if  they  be  present,  little  whitish  or  yellowish  particles  should 
be  selected  from  the  sputum  and  transferred  to  a  cover-glass,  where  such  a 
particle  is  to  be  spread  over  one  surface  of  the  glass  in  as  thin  and  as  uniform  a 
hjeras  possible.  This  is  accomplished  either  by  means  of  a  scalpel  or  needle 
or  by  pressing  two  cover-glasses  together  and  then  drawing  them  apart.  The 
speeimen  should  be  allowed  to  dry  thoroughly,  and  then  the  cover-glass,  with 
the  specimen  uppermost,  is  passed  with  moderate  rapidity  three  times  through 
the  flame  of  a  Bunsen  burner  or  of  a  spirit-lamp.  In  this  process  the  speci- 
nen  should  not  be  burned. 

The  cover-glass,  thus  prepared,  is  now  placed,  specimen  side  downward, 
upon  the  surface  of  the  staining  fluid,  where  it  remains  for  from  twelve  to 
twenty-four  hours.  The  staining  process  may  be  hastened,  although  the 
results  are  somewhat  less  satisfactory,  by  heating  the  fluid  to  beginning 
ebaJlition.     In  this  way  a  specimen  may  be  stained  in  ten  minutes. 

The  cover-glass,  on  which  the  specimen  is  now  deeply  stained,  is  transferred 
toa  mixture  of  1  part  of  pure  nitric  acid  and  3  or  4  parts  of  water.  Here  the 
ipecimen  remains  a  few  seconds,  at  the  ^ost  half  a  minute,  after  which  most 
of  the  color  is  extracted. 

From  the  acid  the  cover-glass  is  transferred  to  alcohol  (GO-TO  per  cent.), 
tbere  most  of  the  remaining  color  is  removed.  A  few  seconds  to  half  a 
■unute  in  the  alcohol  suffices.  The  cover-glass  is  now  removed  from  the  alco- 
boLand,  if  necessary,  after  a  second  washing  in  fresh  alcohol  it  is  allowed  to 
dry.  After  it  is  dry  the  specimen  may  be  mounted  in  Canada  balsam  or  it 
my  he  examined  in  xylol,  oil  of  cedar,  or,  without  previous  drying,  in  glyce- 
rin, or  even  in  water.  After  removing  the  specimen  from  the  alcohol  a  com- 
plementary stain,  although  it  is  not  necessary,  may  be  obtained  by  placing  the 
cover-glass  for  a  few  seconds  in  a  weak  aqueous  solution  of  Bismarck  brown 
(if  gentian-violet  be  employed)  or  of  methylene-blue  (if  fuchsin  be  employed). 
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For  rccogniziiijr  the  bacilli  it  in  very  closirable  to  make  use  of  an  oil- 
iniiiicrsi<in  objective  and  an  Abbe's  illiiiiiinatiii';  apparatus.  The  tubercle 
bacilli  appear  as  blender  rods  about  one  (juarter  to  one  half  the  diameter  of 
red  blootl-corjMisdes,  and  fre<|uently  curved  or  »li<rhtly  bent.  They  are 
stained  cither  blue  or  red  aceordin*;  to  the  staining  dye  used.  The  bacilli  of 
lepr«>sy  stain  by  the  same  procedure  as  that  adopted  ibr  tubercle  bacilli,  bui 
an  error  from  this  cause  is  not  likely  to  occur. 

It  is  particuhirly  important  to  examine  the  sputum  for  }»acilli  in  the  early 
stages  of  phthisis  before  the  phthisical  si^ns  are  distinctive.  Hy  the  dis- 
covery of  the  bacilli  in  cases  of  early  hiemoi)tysis  great  assistance  has  iieen 
rendered  in  diagnosis. 

Elastic  fibres  are  often  present  in  phthisical  sputum,  even  in  an  early  staji^ 
of  the  disease.  They  afford  evidence  of  destruction  oi'  lung-tissue.  They 
may  be  readily  discovered  by  boiling  the  sputum  for  a  short  time  with  a  h»Iu- 
tion  of  caustic  potash  or  of  caustic  soda  (^1  to  0),  as  recommended  by  Fen- 
wick.  The  sediment  may  be  collected  in  a  conical  glass,  and  after  settling  a 
portion  of  the  sediment  may  be  transferred  to  a  slide  by  a  ]npette.  The  fibres 
may  be  recognized  by  their  glistening  appearance  and  curled  shape.  Some- 
times they  preserve  their  alveolar  arrangement. 

The  physical  conditions  when  the  local  affection  is  considerable  or  when 
the  disease  is  advanced  to  the  second  stage  are  represented  by  well-uiarked 
physical  signs.  The  diminished  volume  of  lung  at  the  apex  causes  a  depres- 
sion at  the  summit  of  the  chest,  and,  owing  to  pleuritic  adhesions,  the  expan- 
sion at  the  summit  is  less  than  on  the  opposite  side.  The  scapula  on  the  side 
nio^t  affected  is  restrained  in  its  movement  upward  in  in.>s])iration,  contrasting 
in  this  respect  with  the  opposite  scapula.  These  signs,  obtained  by  inspection, 
are  available  in  a  certain  [»roportii)n  of  cases.  Percussion  elicits  relative  dul- 
ness,  and  sometimes  even  flatness.  Exceptionally,  over  the  .solidified  portion 
of  lung  the  resonance  is  tympanitic.  A  tympanitic  resonance  over  a  circum- 
scribed space  and  the  varieties  of  this  resonance  called  cracked  metal  and 
amphoric  denote  cavities.  The  respiratory  sound  obtained  by  auscultation  is 
either  bronchial  or  broncho-vesicular  or  cavernous,  and  not  infre(|uently  these 
different  signs  are  fonnd  in  different  situations  in  the  same  case.  The  first 
represents  con.siderablc  or  complete  .**olidification,  the  second  moderate  or 
slight  solidification,  and  the  third  a  cavit}'  or  cavities.  The  cavernous  respira- 
tion in  some  cases  has  an  amphoric  c|uality.  The  correlative  vt)cal  signs  are 
usually  pre.'^ent — namely,  either  bronchophony  with  the  loud  and  whispered 
voice,  or  exaggerated  vocal  resonance,  and  in  rare  cases  pectoriliKjuy.  More 
or  less  of  these  auscultatory  signs  are  available  in  the  great  majority  of  cases. 

It  is  only  in  cases  in  which  the  local  affection  is  moderate.*  or  small,  the 
symptoms  being  at  the  same  time  less  marked,  that  the  diagnosis  from  phy.«- 
ical  signs  is  difficult;  and  the  difliculty  in  such  cases  is  rarely  great,  provided 
the  jdiysician  have  a  good  practical  knowledge  of  physical  exph)nition. 
Inspection  may  in  the.se  cases  furnish  the  same  signs,  but  le.^s  marked  than  in 
cases  of  a  considerable  local  afl'ection.  As  a  rule,  slight  or  moderate  but  dis- 
tinct dulness  on  percussion  may  be  ascertained.  The  exception  to  this  rule 
is  whi.'U  more  or  less  of  the  pulmonary  lobules  b(?come  emphysematous^  and 
then  the  resonance  is  altered,  although  not  <liminished  ;  it  is  vesiculo-tympan- 
itic.  A  comparison  of  the  respiratory  murmur  on  tiie  two  sides  at  the  sum- 
mit will  be  likely  to  show  abnormal  changes — namely,  the  characters  of  the 
broncho-vesicular  respiration.  So  also  on  a  comparison  as  reganls  vocal  signs, 
the  vocal  resonance  and  the  bronchial  whi.'^per  may  be  found  to  be  increased. 
The  same  is  true  of  vfjcal  fremitus. 

In  addition  to  these  signs  there  are  several  occasionally  present  which  infcr- 
cntiall}'  are  evidence  of  phthisis.      These  may  be  distinguished  from  those 
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already  eDumerated  as  the  accessory  signs  of  the  disease.     Fine  bubbling  or 
the  subcrepitant  rales  heard  within  a  circumscribed  space  at  the  summit  of 
the  chest  on  one  side  are  highly  significant  of  tubercle.     They  proceed  from 
secondary  circumscribed  bronchitis.     A  crepitant  r^le,  in  like  manner  limited 
to  a  tnnall  space  at  the  summit  on  one  side,  has  the  same  significance,  being 
due  to  secondary   circumscribed    pneumonitis.      Crumpling   and   crackling 
sounds  are  significant,  provided  they  be  limited  to  the  summit  on  one  side. 
A  pleura]  friction  sound  limited  to  the  summit  on  one  side  denotes  a  second- 
ary circumscribed  pleuritis.     Other  accessory  signs  are  an  abnormal  transmis- 
sion of  the  heart-sounds  and  an  interrupted  or  jerking  respiration.     The  diag- 
nostic significance  of  all  these  signs,  it  will  be  observed,  depends  on  their 
situation  at  the  summit  of  the  chest  on  one  side.     Separately,  they  are  not 
stx^cient  for  the  diagnosis,  but  coexisting  with  the  direct  signs — namely,  dul- 
i^os*  on  percussion,  broncho-vesicular  respiration,  exaggerated  vocal  resonance, 
*nd  increased  bronchial  whisper — they  serve  to  confirm  these  signs  and  render 
^ke  diagnostic  evidence  positive. 

^  The  diagnostic  points  pertaining  to  symptoms  to  which  attention  is  to  be 
directed   are  as  follows:    (a)  Cough  and  expectoration,  not  succeeding  an 
attack  of  acute  bronchitis  and  not  connected  with  chronic  pharyngitis,  the 
<H»ugh  at  first  dry,  and  aflerward  an  expectoration  at  first  small  and  trans- 
parent, and  becoming  gradually  more  abundant  and  opaque.    (/>)  Stitch-pains 
at  the  summit,  not  connected  with  intercostal  neuralgia,     (c)  Chills  not  ref- 
erable to  malaria,     (d)  Haemoptysis  :  this  is  always  a  symptom  of  great  sig- 
luficance.  but  the  fact  is  to  be  borne  in  mind  that  it  occurs  in  a  certain  pro- 

tortion  of  cases  without  being  associated  with  tubercle,  (e)  Accelerated 
reathing.  (/)  Loss  of  weight.  (g)  Pallor  or  ansemia  not  otherwise 
explicable,  (h)  Hoarseness  or  huskiness  of  voice  proceeding  from  chronic 
hryngitifl.  (i)  Chronic  peritonitis  not  traumatic,  (j)  Suppression  of  the 
menses.     (A-)  Buoyancy  of  mind  instead  of  despondency. 

In  certain  cases  the  solidification  represented  by  physical  signs  at  the  time 
of  an  examination  of  the  chest  depends  to  a  greater  or  less  extent  on  an  inter- 
current,  transient,  circumscribed  pneumonitis.  This  can  only  be  ascertained 
by  repeated  examinations  of  the  che.st  after  certain  intervals  of  time.  The 
eoHdification,  so  far  as  due  to  superadded  simple  or  ordinary  pneumonic  inflam- 
mation, will  be  found  to  disappear,  leaving  that  which  is  caused  exclusively 
by  the  phthisical  affection.  It  is  important  to  bear  in  mind  the  liability  to 
a  temporary  increase  of  solidification  of  lung  in  cases  of  phthisis  from  an 
intercurrent  pneumonitis  which  may  not  reveal  itself  by  any  distinctive 
symptoms. 

Prognosis. — The  prognosis  Is  extremely  unfavorable,  in  view  of  the  fact 
that  in  many  if  not  most  parts  of  the  world  the  mortality  from  this  disease 
exceeds  that  from  any  other,  exclusive  of  fevers  and  affections  which  ])revail 
epidemically  or  endemically.  Yet  the  mortality  from  the  disease  has  undoubt- 
edly diminished  within  the  past  half  century.  This  must  be  obvious  to  med- 
ical observers  whose  professional  experience  extends  back  for  that  period. 
The  fact  is  also  shown  by  the  statistics  published  by  the  registrar-general  of 
Great  Britain  and  by  the  mortuary  reports  of  the  large  cities  in  this  country. 
The  explanation  of  the  fact  is  to  be  found  in  improved  views  as  regards  the 
management  of  the  disease.  The  diminution  which  has  already  taken  place 
in  the  death-rate  from  this  disease  affords  ground  for  the  hope  that  its  for- 
midable character  may  be  still  further  mitigated. 

The  different  modes  in  which  the  disease  may  pursue  a  favorable  course 
Bave  been  already  stated.  The  generations  of  bacilli  may  die  out  or  be 
destroyed,  and  the  tuberculous  products  may  either  be  absorbed  or  calcifica- 
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tiou  may  occur,  furming  the  so-i'alled  obsolete  tubercles  or  calculi ;  and  fl^-   ■> 
may  remain  tjuiescent  ttr  they  may  find  their  way  into  the  bronchial  tub^ 
he  expectorated.     Cavities  may  completely  cicatrize.     In  these  modes  *. 'in- 
plete  recovery  may  take  place.     This,  of  course,  ia  the  most  gatisfactory  Irf- 
miuation.     Next  to  tins  is  the  peri*istencc  of  c^nties  without  any  iV  .^  !* 

uct»,  the  cavities  giving  but  little  inconvenience  for  an  indefinite  j  1 

even  through  a  long  life.  According  to  these  different  modes  in  wiiu  h  the 
course  of  the  diseat^e  is  favorable,  cases  may  be  dinded  into  those  in  which  nn 
arrest  takes  place  without  recovery  and  those  in  which  the  arrest  18  fol! 
by  recovery.  Whether  recovery  fullow  or  not  depends  on  the  extent  «m 
lueal  affection  and  other  circumj^tariccs.  Not  infretjuently  the  discas»?  <*  ^  • 
to  progress,  with  or  without  recovery,  and  after  the  lapse  of  months  or  \fA\^ 
a  recurrence  occurs.  The  latter,  then,  is  not  properly  a  coutinuaace  of  ibe 
disease,  but  a  renewed  invasion  by  bacilli. 

The  facts  relating  to  the  proportion  of  instances  in  which  the  di 
ceased  to  progress,  either  with  or  without  complete  recovery,  a«  devt  I  .j.^  . 
by  the  analytical  study  of  the  collection  of  cases  recorded  by  me  during  a 
period  of  thirty-four  years,  are  as  follows:  Of  GTO  crises,  the  list  embr 
a  fVw  cases  of  acute  tuberculosis   and  interstitial  pneumonia,  44  eo«I 
recovery.     In  my  work  on  Phtfiuix^  published  in  18T5,  the  details  of  tli 
iory  of  each  of  these  eases  are  given  sufficiently  to  render  evident  tb 
rectness  of  the  diagnosis  anti  the  fact  uf  recovery.     In  31  cases  the  il 
was  either  arrested  or  et-ased  to  progress,  complete  recovery  from  the  l- 
incident  thereto  not  taking  place.    Thus,  in  75  cases  cither  recovery  took  |*Uoc 
or  the  disease  beeame  non -progressive.     The  nitio  of  recoveries  (1  tn  l.=i^  h 
not  fairly  shown  by  these  tacts,  inasmueh  as  the  ti^rmination  in  a  c»  i 
number  of  cases  was  not  ascertained.    This  statement  of  course  applsj       , 
to  the  ratio  of  cases  in  which  the  disease  is  either  arrested  or  its  progress  i 
without  recovery.    A  fair  conclusion  is  that  in  not  an  extremely  small  pn  j    . 
lion  of  cases  complete  recovery  may  be  hojied  for,  and  that  this  conclusion  is 
equally  true  in  respect  to  the  disease  becoming  non-progressive  without  com* 
plete  recovery.     A  recurrence  of  the  disease  after  periods  varying  from  one 
and  a  half  to  more  than  six  years  was  noted  in  (J  cases.     In  5  of  these 
the  recurrent  disease  terminated  fatally.    In  the  single  case  in  which  th**  i 
rent  disease  did  not  prove  fatal  a  stfcond  recurrence  took  plac«  mnr* 
twenty  years  ago^  the  patient  now  living  and  being  free  from  any  puUu^ 
affi'ction, 

I  may  claim^  in  behalf  of  my  clinical  studies  in  relation  to  phthisi?.  t|i<* 
establishment  of  the  fact  that  in  a  certain  proportion  of  cases  this  di** 
self-limited;   in  other  words,  it  ends  in  recovery  from  an  intrinsic  teiii 
thereto.     Of  the  44  cases  ending  in  recovery,  in  23  there  was  no  medinnul 
treatment  to  which  an  arrest  of  the  disease  could  be  attributed.     In  &eM.Tal 
there  was  no  medicinal  treatment  whatever,  and  in  the  remainder  the  trt»at- 

ment   consisted  of  simple    tonics,   cough   palliatives,  or   remedies   to    t ' 

other  symptomatic  indications.     In  none  could  the  treatment  be  consS 
OS  curative.     Of  the  31  cases  in  which  the  disease  became  non-pr(»gr-  — 
without  complete  recovery,  in  15  there  was  no  medication  by  which,  as  nn^i  ' 
be  supposed,  the  disease  was  controlled,  and  in  several  none  whatever,     in 
respect  to  hygienic  treatment,  in  some  cases  of  both  groups  there  wa*  n<i 
change  whatever  in  the  h.ibits  of   life;    in  other  crises  there  were  cb 
invidving  more  favorable  circumstances  pertaining  to  hygiene:  but  in 
siderable  number  those  changes  wer<?  not  of  stich  a  character  that  a  pot 
influence  could  be  attributed  thereto.     It  is  j>robably  correct  to  say  tb  i 
changes  may  have  favored  recovery  or  non-progression,  but  were  inadt'^iuate 
to  cau.ne  an  arrest  of  the  di»ea*e.     The  histories  in  these  ten  i:ruups  suIk-lhj* 
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tuite  self-limitation  in  cases  of  phthisis.     The  disease  may  cease  to  progress 
and  end  in  recovery  because  it  is  self-limited. 

Assuming  that  phthisis  in  a  certain  proportion  of  cases  is  a  self-limited 

di^ase,  the  practical  bearing  on  the  conelusious  to  be  drawn  from  medicinal 

and  hygienic  treatment  is  important.     If  the  disease  may  end  in  recovery 

exclusively  from  self-limitation,  this  must  be  more  or  less  operative  in  the 

taaes  which  recover  under  different  measures  of  treatment.     Self-limitation 

11  a  factor  co-operative  in  certain  cases  with  curative  measures,  and,  it  may 

perhaps  be  added,  sometimes  effective  in  spite  of  measures  which  t<;nd  to 

obstruct  its  operation.     On  the  other  hand,  when  this  factor  is  feeble  or 

wanting  curative  treatment  is  not  likely  to  prove  of  much  avail.     Evidently, 

in  drawing  conclusions  respecting  the  curative  effect  of  remedies  allowance  is 

to  be  made  for  this  factor.     The  extent  of  its  co-operation  doubtless  differs 

nach  in  different  cases,  in  some  being  sufficient  in  itself,  and  in  others  either 

eoDsiderable,  moderate,  or  slight.     Considering  that  its  agency  has  not  been 

liitberto  recognized,  it  is  easy  to  explain  the  well-known  fact  that  from  time 

to  time  various  methods  of  treating  phthisis  apparently  successful  in  some 

itriking  instances  have  failed  speedily  to  meet  the  expectations  excited  by 

tbeir  apparent  success.     Whatever  was  really  due  more  or  less  to  self-limita- 

tk)B  was  attributed  solely  to  the  methods  of  treatment,  and  when  the  former 

Yu  feeble  or  wanting  the  latter  gave  little  or  no  evidence  of  curative  power. 

Husis  the  rationale  of  the  ^^post  hoc, propter  hoc''  fallacy  which  has  always 

bad  much  to  do  with  false  deductions  from  therapeutical  experience.^ 

The  most  rational  explanation  of  the  manner  in  which  this  disease  ends  by 
lelf-limitation  is  to  suppose  that  the  conditions  which  are  essential  for  the 
Bultiplication  of  the  bacilli,  and  which  constitute  the  tuberculous  prcdis- 
Msition  or  diathesis,  after  a  time  cease  to  exist.  The  vegetable  parasite  is 
destroyed  because  the  soil  becomes  incapable  of  maintaining  longer  its  exist- 
nee.  These  conditions,  it  may  be  supposed,  arc  greater  and  more  enduring 
ii  lome  persons  than  in  others,  and  the  variation  in  this  respect  explains  the 
differences  in  different  cases  of  phthisis  as  regards  the  period  in  the  progress 
of  the  disease  when  the  ending  by  self-limitation  takes  place.  In  (»ur  present 
iporuce  of  the  nature  of  the  conditions  on  which  depend  the  life  of  a  par- 
•lite,  our  information  in  respect  to  the  foregoing  question  must  be  derived 
from  clinical  observation. 

The  symptoms  which  warrant  hope,  and  sometimes  an  expectation  of  a 
frronble  course  and  termination,  relate  especially  to  the  circulation,  the 
bodj-heat,  alimentation,  and  nutrition.  Persistent  frequency  of  the  pulse, 
ierer,  anorexia,  and  progressive  emaciation  oppose  reliance  on  self-limita- 
tiot.  Ftrr  contra,  encouragement  on  this  score  is  warrantable  when  the  pulse 
u  bat  little  if  at  all  more  frequent  than  in  health,  the  temperature  of  the 
kdj  not  much  if  any  raised,  the  appetite  in  a  great  measure  retained,  and 
k«i  of  weight  inconsiderable.  These  and  other  symptomatic  conditions  which 
idder  it  possible  if  not  probable  that  the  disease  tends  intrinsically  to  recov- 
ery may  be  summed  up  in  one  word — tolerance.  In  proportion  as  phthisis  is 
fdl  tolerated  there  is  room  for  hoping  that  it  will  prove  self-limited.  If  the 
tobnnce  be  deficient,  self-limitation  is  proportionably  weak  or  wanting.  Other 
things  being  equal,  the  chances  of  recovery  by  self-limitation  are  greater  the 
miller  the  amount  of  phthisical  lesions  and  the  space  in  which  they  are  loeal- 
iied,  I  have  been  led  to  believe  that  phthisis  not  infrequently  ends  by  self- 
Kaitation  before  it  has  made  sufficient  progress  to  develop  well-marked  physi- 
nl  signs.  In  other  words,  there  are  abortive  cases  of  this  as  of  other  diseases. 
How  often  are  the  traces  of  an  old,  small  phthisical  affection  found  in  bodies 

*  Vide  paper  entitled  "  Self-limitation  in  Cases  of  Phthisis,"  by  the  author,  in  the 
Ankita  of  Medicine^  New  York,  June,  1879. 
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dead  with  various  diseases  I  I  have  met  with  not  a  few  instances  of,  as  I 
supposed,  abortive  phthisis.  These  eases  are  likely  to  be  misapprehended, 
the  more  because  the  geueral  belief  is  that  exceptions  to  the  rule  of  prog- 
ress are  extremely  rare. 

I  have  learned,  however,  from  histories  which  I  have  recorded  and  reported, 
that  self-limitation  may  be  exemplified  notwithstanding  a  large  area  of  solidi- 
fication followed  by  cavities  of  considerable  size.     The  most  reliable  of  the 
points  on  which  a  hopeful  prognosis  is  to  be  predicated  in  these  cases  is  the 
confinement  of  the  afiection  within  circumscribed  limits ;  that  is,  absence  of 
signs  denoting  progressive  extension  or  general  diffusion .     The  extent  and 
degree  of  lesions,  if  circumscribed,  do  not  prevent  the  disease  from  beinf 
self-limited,  but  they  stand  in  the  way  of  complete  recovery.    In  most  of  tlie 
cases  of  non-progressive  phthisis  without  recovery  the  lesions  do  not  admit  of 
restoration,  although  the  phthisical  disease  may  be  said  to  have  ceased ;  tilt 
lesions  in  these  cases  remain  as  sequels,  like,  for  example,  the  intestinal  llloe^ 
ations  resulting  in  tropical  climates  from  acute  dysentery.  i 

It  is  doubtful  if  any  definite  conclusion  can  be  drawn  from  the  number  of     i 
bacilli  in  the  sputa  as  regards  the  tendency  to  self-limitation.     The  complett    t 
disappearance  of  bacilli,  however,  in  a  series  of  specimens  is  proof  that  tlis 
tuberculous  disease  is  arrested.  ,h 

Aside  from  the  symptoms  and  signs  to  be  taken  into  account  in  forming  i  It 
judgment  respecting  self-limitation,  my  clinical  studies  have  shown  that  igi  = 
and  sex  have  no  special  significance.  They  show,  what  could  not  have  be«i  "; 
anticipated,  that  heredity  is  not  incompatible  with  an  intrinsic  tendency  to  « 
recovery.  I  will  add  that  my  histories  afford  evidence  that  profuse  tad  ; 
repeatedly  occurring  haemoptysis,  chronic  laryngitis,  pleurisy  with  efiiuioB, 
and  perineal  fistula  are  by  no  means  in  all  cases  unfavorable  as  regards  prog-  !^ 
nosis  based  on  self-limitation. 

The  disease  proves  fatal  generally  by  asthenia.  It  is  rare  for  the  destmo- 
tion  of  lung  to  be  so  great  as  to  destroy  life  by  apnoea.  The  patient  is  ; 
gradually  worn  out  by  the  protracted  disturbance  occasioned  by  the  di^  ' 
ease,  conjoined  with  progressive  emaciation  and  exhaustion.  The  develop-  • 
ment  of  pneumo-hydrothorax  from  perforation  may  prove  fatal  in  a  shwl  * 
time,  and  then  sometimes  by  apnoea.  Acute  peritonitis  from  perforatioa  1 
has  been  known  to  occur,  and  this  affection  is  likely  to  prove  rapidl?  j 
fatal.  ■  Meningitis  is  another  complication  which  hastens  the  fatal  tenni-  ■ 
nation. 

Haemoptysis  is  very  rarely  an  immediate  cause  of  death.  A  few  sndl  : 
instances,  however,  have  fallen  under  my  observation.  A  profuse  and  rapid  \ 
flow  of  blood  may  occasion  death  by  suffocation,  the  blood  filling  the  broB- 
chial  tubes.  A  case  of  this  kind  has  fallen  under  my  observation.  In  two 
cases  among  those  which  I  have  analyzed  death  was  attributable  to  profuse 
hemorrhage  from  a  phthisical  cavity.  The  analytical  studies  of  Ware  asd 
Walshe  proved  that,  as  a  rule,  haemoptysis  is  a  favorable  event  as  regarda 
prognosis.  My  own  clinical  studies  led  to  the  conclusion  "  that  cases  in 
which  haemoptysis  occurs  show  a  larger  number  of.  recoveries,  and  a  nota* 
bly  greater  proportion  of  instances  of  arrest  and  of  tolerance,  than  easel 
in  which  haemoptysis  does  not  occur." 

Dunin  has  reported  the  sudden  death  of  a  patient  affected  with  phthisiSi 
in  which  air  was  found  in  the  blood-vessels,  the  source  of  the  air  not  being 
discoverable  and  no  other  cause  of  death  being  apparent. 

Vogel  has  reported  a  case  in  which  a  cheesy  affection  of  a  bronchial  gland 
led  to  a  communication  between  a  bronchial  tube  and  the  right  subclaviaa 
vein,  causing  sudden  death. 

Duguet  has  reported  a  case  in  which  a  thrombus  from  the  crural  vein 
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gave  rise  to  embolism  of  the  pulmonary  artery  and  sadden  death,  the  symp- 
toms of  phlegmasia  dolens  not  having  been  present.^ 

Treatment. — Regarded  from  a  rational  standpoint  in  the  light  of  the 
parasitic  doctrine,  the  treatment  of  phthisis  has  reference  to  two  objects. 
The  first  object  is  the  destruction  of  the  parasite  by  the  direct  agency  of 
some  substance  which  is  either  inhaled  or  introduced  into  the  blood. 
Various  agents  destructive  out  of  the  body  to  bacteria  have  already  been 
employed  by  inhalation,  but  thus  far  without  encouraging  results.  The 
great  obstacle  in  the  way  of  thus  directly  destroying  the  parasite  is  the  diffi- 
culty of  the  conveyance  of  the  parasiticide  in  the  form  of  either  an  inject- 
able powder  or  in  vapor  to  the  colonies  of  the  parasite,  without  the  employ- 
ment of  this  agent  in  a  quantity  sufficient  to  prove  a  source  of  danger.  It 
remains  for  further  experimental  observations  to  furnish  data  for  determining 
whether  the  progress  of  this  disease  can  be  arrested  by  disinfecting  agents 
brought  into  contact  with  the  parasite  by  means  of  the  circulation.  It  is 
possible  that  some  of  the  remedies  which  experience  has  shown  to  be  use- 
ful may  act  as  parasiticides.  The  second  rational  object  of  treatment  is  the 
removal  of  the  tuberculous  predisposition  or  diathesis.  In  the  present  state 
of  oar  knowledge  the  prospect  of  success  in  arresting  the  disease  or  retard- 
ing its  progress  depends  on  the  successful  employment  of  measures  for  this 
object.  In  our  ignorance  of  the  nature  of  the  conditions  expressed  by  the 
terms  tuberculous  predisposition  and  diathesis  our  present  knowledge  of  these 
measures  must  be  derived  wholly  from  clinical  experience. 

It  is  of  course  immensely  desirable  for  the  arrest  to  take  place  as  quickly 
18  possible  while  the  local  affection  is  limited  and  the  pulmonary  danger  pro- 
portionably  small ;  and  with  a  view  to  a  speedy  arrest  the  importance  of  an 
early  diagnosis  can  hardly  be  overrated. 

Is  the  tuberculous  predisposition  or  diathesis  removable  by  any  known 
epeciid  remedy  or  remedies  ?  This  question  is  to  be  answered  in  the  nega- 
tive. Various  remedies  have  been  supposed  to  exert  a  specific  curative 
inllaence.  Thus  within  the  last  half  century  wood-naphtha,  cod-liver  oil, 
phosphate  of  lime,  the  hypophosphites,  the  chlorate  of  potassa,  and  the  ben- 
loate  of  soda  have  successively  been  advocated  as  effecting  a  cure  in  cases 
of  pulmonary  tuberculosis.  Few  if  any  at  the  present  moment  consider 
these  or  any  other  remedies  as  specifically  curative.  This,  however,  is*by  no 
means  saying  that  remedies  are  not  useful  in  cases  of  pulmonary  phthisis. 
Important  indications  are  to  be  fulfilled  by  remedies,  but  in  the  present  state 
of  our  knowledge  more  reliance  is  to  be  placed  on  hygienic  than  on  medicinal 
measures  of  treatment. 

Certain  therapeutic  measures  heretofore  employed,  to  a  greater  or  less 
extent,  under  the  guidance  of  false  pathological  views,  do  harm  rather  than 
good.  In  this  category  belong  bloodletting,  either  general  or  local,  blisters 
aod  other  severe  modes  of  counter-irritation,  mercurialization,  antimonial  and 
other  nauseating  preparations,  emetics,  and  cathartics.  These  are  contra- 
indicated.  In  general  terms,  everything  is  to  be  avoided  which  tends  to 
imrair  the  appetite,  disorder  digestion,  and  lower  the  vital  powers. 

The  measures  which  clinical  experience  has  shown  to  be  useful,  and  some- 
times effective,  in  either  arresting  or  retarding  the  progress  of  the  disease, 
are  those  which  strengthen  and  invigorate.  These  terms,  although  lack- 
ing scientific  precision,  have  a  practical  significance  sufficiently  intelligible. 
Directing  attention  to  the  measures  which  fall  under  the  head  of  hygiene, 
these  relate  to  diet,  exercise  in  the  open  air,  clothing,  mental  encouragement, 
mod  change  of  climate. 

^  VirekwB  «,  EirMi  JahretbeiHehi,  1882. 
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The  diet  should  be  generous  as  regards  quantity,  quality,  and  varietj. 
The  articles  should  be  highly  nutritious  and  adapted  to  the  digestive  poweti 
All  the  varieties  of  wholesome  food  which  the  patient  is  able  to  take  witli 
relish  should  be  allowed,  and  the  appetite  should  be  encouraged  as  much  u 
possible.  With  respect  to  the  kinds  of  food  to  be  particularly  recommeDded, 
there  are  no  general  rules  applicable  to  all  patients.  Meats,  milk,  farinaceoai 
articles,  and  the  different  vegetables  are  to  be  combined  in  relative  prop(Kw 
tions  according  to  the  choice,  habits,  and  experience  in  individual  cases.  It 
is  desirable  that  cream,  butter,  and  other  fatty  articles  should  enter  into  tki 
diet  as  largely  as  possible  without  inducing  disgust  and  disorder  of  digestioi. 
The  same  remark  applies  to  sugar.  The  intervals  between  taking  food  shooM 
be  such  as  will  secure  the  largest  amount  of  nutriment  which  can  be  ttket 
and  digested  during  the  twenty-four  hours.  In  short,  it  is  far  from  desinbli 
to  arrange  any  fixed  system  embracing  details  of  dietetics  to  which  all  patieati 
are  expected  to  conform.  The  object  is  to  nourish  the  body  to  the  fnlkil 
possible  extent,  and  this  requires  in  every  case  the  co-operation  of  the  pbjv 
sician  and  patient.  Deficiency  of  appetite,  especially  for  nutritious  artiebi 
of  diet,  and  weak  or  disordered  digestion,  are  serious  difficulties  in  the  wiy 
of  successful  management.  Much  may  be  done  by  persevering  efforts  o« 
the  part  of  the  patient,  and  he  should  therefore  be  made  to  understand  thi  ^ 
object  which  it  is  desired  to  attain.  E 

A  diet  consisting  largely,  or  even  chiefly,  of  fresh  milk  has  undoubtedlj  { 
proved  sometimes  successful,  and  a  trial  of  it  may  be  advised  when  the  app^  & 
tite  is  deficient  or  when  other  articles  of  food  occasion  dyspeptic  disordoi  £ 
Goat's  milk,  mare's  and  ass's  milk,  are  rarely  used  in  this  country.  Tliej  T 
have  heretofore  been,  and  are  still  to  some  extent,  in  European  conntriM  H^ 
considered  as  preferable  to  the  milk  of  the  cow.  In  order  to  carry  ost  ^ 
effectually  the  '*  milk  cure,"  as  it  is  sometimes  called,  milk  should  not  ooly 
constitute  the  chief  article  of  diet,  but  it  should  be  taken  largely. 

Exercise  in  the  open  air — or,  as  I  should  prefer  to  say,  out-of-door  life— ^ 
of  all  measures,  the  most  important.     In  1863,*  I  analyzed  the  recorded  hifr 
tories  of  62  cases  in  which  an  arrest  took  place,  with  a  view  to  the  points  k  ^ 
the  treatment  which  were  common  to  all  or  a  greater  or  less  number.     In  21  ■ 
of  these  cases  the  arrest  took  place  under  hygienic  measures  without  medt 
cinal  treatment.     In  these  cases  the  most  important  point  of   agreemeik 
related  to  change  of  habits  as  regards  exercise  and  out-of-door  life.    It 
respect  to  this  point  there  was  also  an  agreement   in  the  cases  in  whiA 
medicinal  measures  were  employed.     The  following  extract  from  the  ptpcr^' 
contains  a  summary  of  the  facts,  with  the  general  conclusions  :  "  The  bkmI 
striking  and  valuable  of  the  results  of  the  analytical  study  of  these  cases  k 
their  almost  uniform  agreement  as  regards  change  of  habits  with  respect  H 
exercise  and  out-of-door  life  at  the  time  of  tbe  arrest.     Excluding  7  CiMi 
in  which  the  arrest  was  attributable  solely  to  self-limitation,  and  2  cases  ii 
which  the  facts  with  respect  to  this  point  were  not  noted,  of  the  remaiiUBt. 
53   cases,  in    all    save  3    the  histories  show  a   greater   or   less  change  of 
habits  to  have  been  made ;  and  in  many  cases  the  change  consisted  in  relilK 
quishing  sedentary  callings  for  other  pursuits  in  order  to  carry  out  nuxt' 
effectually  the  desired  reformation.     There  are  grounds  for  believing  thatthi 
advantage  of  a  change  of  climate  mainly  consists  in  its  being  subsidiary  to  a 
change  of  habits  as  regards  exercise  and  out-of-door  life." 

Phthisical  patients  should  sleep  in  well-ventilated  rooms.  In  conformilv 
with  popular  notions  they  frequently  fear  the  cool  or  cold  air  of  night.  A 
fire  may  be  kept  in  sleeping-rooms  in  the  winter  season,  but  the  win" 
should  be  kept  open.      Dr.  James  Blake  of  San  Francisco,  California, 

» !ZVoiM.  JV.  F.  Acad,  of  Med.,  1803. 


TREATMENT.    .  207 

reported  seyeral  cases  in  which  most  favorable  results  followed  living  in  the 
open  air  during  the  summer  months,  at  an  elevation  of  from  3000  to  5000 
feet  above  the  sea,  in  the  Coast  Range  of  the  mountains  of  California,  where 
the  temperature  is  very  equable  and  no  rain  falls  for  five  or  six  months.  The 
patients  did  not  even  sleep  in  tents,  but  were  in  the  open  air  during  night 
mod  day. 

Exercise  in  the  open  air  should  be  accompanied  by  either  mental  recrea- 
tion or  occupations  which  interest  the  mind.  It  should,  as  far  as  possible, 
be  incidental  to  pursuits  which  engage  the  attention.  Adopted  simply  as  a 
hygienic  measure,  it  will  rarely  be  persisted  in.  It  is  often  essential,  there- 
fore, for  patients  to  make  a  radical  change  in  business,  or,  if  they  be  able  to 
devote  their  time  to  the  restoration  of  health,  hunting,  sporting,  travelling, 
etc.  are  to  be  resorted  to  as  means  of  securing  the  union  of  out-of-door  life 
with  an  agreeable  exercise  of  the  mental  faculties.  Over-exercise  of  the 
muscles  is  to  be  avoided.  Patients  sometimes,  supposing  that  the  benefit 
from  muscular  exercise  is  proportionate  to  its  amount,  carry  it  to  the  extent 
of  producing  a  degree  of  fatigue  and  exhaustion  which  is  injurious.  It  is  not 
from  the  amount  of  physical  exertion,  but  of  out-of-door  life  with  such  exer- 
cise as  is  well  borne,  that  benefit  is  to  be  expected. 

The  body  should  be  protected  against  atmospherical  changes,  the  tempera- 
ture and  functions  of  the  skin  being  maintained  by  warm  clothing.  The 
garments  worn  next  the  surface  should  be  made  of  a  material  which  is  a 
DOD-conductor  of  heat — namely,  either  wool  or  silk  ;  but  a  superfluity  of 
clothing  is  to  be  avoided.  The  object  is  to  provide  adequate  protection  with- 
out an  undue  accumulation  of  heat  and  perspiration.  In  a  cold  or  temperate 
latitude  during  the  winter  season  a  waistcoat  of  buckskin  or  chamois  leather, 
worn  during  the  daytime  over  a  light  woollen  or  silk  shirt,  is  to  be  recom- 
mended to  patients  of  either  sex  as  securing  proper  protection  without  the 
inconvenience  of  being  bundled  with  an  overplus  of  garments.  The  feet 
should  be  well  guarded  against  cold  and  wet.  Properly  clothed,  the  patient, 
if  be  be  strong  enough  to  go  out  of  doors,  should  rarely  be  kept  within  doors 
by  the  state  qf  the  weather,  but  should  resolutely  keep  up  habits  of  out-of- 
door  life  despite  the  ordinary  changes  of  temperature  and  winds,  remaining 
io  the  house  only  on  inclement  days. 

I  have  frequently  known  the  sponge-bath  to  be  taken  daily  by  tuberculous 
patients  with  apparent  benefit.  It  may  be  safely  tried  and  continued,  pro- 
Tided  it  be  followed  by  an  agreeable  glow.  The  temperature  of  the  water 
used  should  be  from  64°  to  G8°  F.  It  is  to  be  borne  in  mind,  with  reference 
to  this  measure  as  well  as  exercise  in  the  open  air,  that  the  susceptibility  to 
attacks  of  bronchitis  is  less  the  more  the  exposure,  and  also  that  an  attack 
of  bronchitis  does  not  usually  exert  any  unfavorable  influence  on  the  tuber- 
colons  disease.  Many  patients  are  deterred  from  going  out  of  doors  when 
the  weather  seems  unfavorable,  by  needless  apprehension  of  taking  cold. 

The  proportion  of  cases  in  which  an  arrest  of  the  disease  is  apparently 
either  effected  or  promoted  thereby  is  sufficient  to  authorize  the  physician  to 
encourage  patients  strongly  to  employ  the  hygienic  measures  which  have  been 
briefly  considered.  The  influence  of  the  disease  on  the  mind  is  to  induce 
either  an  expectation  of  recovery  without  eflbrt  or  resignation  to  death.  It 
is  important  to  make  patients  understand  that  very  much  depends  on  their 
own  exertions.  One  of  the  difficulties  in  the  way  of  successful  management 
is  a  passive,  patient,  tranquil  frame  of  mind  which  cannot  be  aroused  to  vig- 
oroaa  efforts.  Persons  endowed  with  resolution,  energy,  and  perseverance, 
other  things  being  equal,  are  more  likely  to  struggle  successfully  with  the 
disease  than  they  who  are  deficient  in  these  mental  qualities.  The  measures 
which  hmve  been  considered,  if  not  successful  in  effecting  an  arrest  of  the  dis- 
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ease,  tend  to  retard  its  progress  and  render  the  condition  of  patients  moM 
comfortable  while  life  lasts. 

Change  of  climat<j,  as  a  means  of  effecting  a  cure  of  pulmonary  tubeici- 
losis,  has  been  a  fruitful  topic  of  discussion.     It  does  not  fall  within  tkt 
scope  of  this  work  to  enter  into  a  full  discussion  of  this  question.     I  sbil 
present  briefly  certain  considerations  in  connection  with  the  question  in  iadi-    i 
vidual  cases,  *'  Shall  I  try  change  of  climate?  and  if  so  where  shall  I  goT     j 

It  may  be  assumed  that  a  change  of  climate  is  frequently  useful,  and  it   | 
appears  sometimes  to  effect  an  arrest  of  the  disease.    The  judgment  of  patiesti   * 
or  their  friends  in  the  matter  is  not  of  much  value,  because  it  is  usuallv  buel 
on  the  knowledge  of  a  few  cases,  or  perhaps  of  a  single  case,  in  which  baM> 
fit  may  or  may  not  have  been  apparently  obtained. 

It  may  be  taken  for  granted  that  there  is  no  specific  influence  in  anjdt 
mate.  It  would  be  therefore  needless  to  inquire  if  there  be  one  partieolv  ' 
place  on  the  globe  to  be  preferred  above  all  others.  Observation  shows  tint 
different  climates  are  suited  to  different  cases.  In  general,  the  advantaga 
which  belong  to  climate  pertain  to  altitude,  uniformity,  and  dryness.  Ai 
regards  the  latter,  while  a  dry  climate  is  generally  preferable,  some  padeMi 
appear  to  do  best  in  situations  in  which  the  atmosphere  is  warm  and  hoaii 
With  respect  to  temperature,  a  uniform,  cold  climate  is  best  for  some  caaci^ 
and  a  uniform,  warm  climate,  for  other  cases.  Of  late  years  the  custom  hai 
been  gaining  ground  of  sending  patients  to  a  cold  latitude,  and  I  have  knovi 
of  a  number  of  instances  in  which  the  climates  of  Minnesota  and  ColoiBJi  C 
have  proved  highly  serviceable.  Altitude  is  a  marked  element  in  these  A  S 
mates,  as  in  St.  Moritz  and  Davos  in  Switzerland.  On  the  other  hand,  I  htn  ' ;_ 
known  of  many  instances  in  which  a  change  to  a  warm  climate  has  appetrel  : 
to  accomplish  all  that  could  be  desired.  What  circumstances  are  to  goili 
in  deciding  whether  a  cold  or  a  warm  climate  will  be  likely  to  prove  mon 
advantageous  ?  The  feelings  and  choice  of  the  patient  are  to  have  cona^ 
cra])le  weight.  If  when  in  health  more  vigor  and  enjoyment  are  ezpsi^ 
enced  in  summer  than  in  winter,  a  warm  climate  will  probably  be  better,  tnl  - 
if  the  reverse  be  true  a  cold  climate  is  to  be  preferred.  The  condition  of  thi 
patient  as  regards  feebleness  is  an  essential  point.  If  so  feeble  as  not  to  k 
able  to  live  out  of  doors  in  cold  weather,  or  if  the  reaction  from  the  impra^  \ 
sion  of  cold  be  slow  and  imperfect,  a  warm  climate  is  more  suitable.  Itk  ^ 
rarely  proper  to  send  patients  to  a  cold  climate  if  the  disease  be  consite  \ 
ably  advanced,  and,  as  a  rule,  a  cold  climate  is  better  suited  to  men  than  H  i 
women.  These  remarks  with  respect  to  temperature  will  necessarily  appij  i 
to  climates  of  which  a  high  altitude  is  a  prominent  feature.  ] 

With  reference  to  the  particular  place  to  be  selected,  it  should  oontm 
resources  for  occupation  and  mental  interest.     There  must  be  indncemenil 
for  out-of-door  life.    I  have  known  patients  accustomed  to  active  habits  to  mil^ 
for  intolerably  from  ennui  in  going  to  places  where  the  supposed  excellenflt 
of  climate  was  the  only  inducement.     It  is  of^x^n  better  to  move  from  OM 
place  to  another  than  to  remain  stationary  ;  as  soon  as  a  place  becomes  di^ 
some  it  is  best  to  leave  it.     Travelling  in  foreign  countries  without  any  •»• 
cial  regard  for  climate  is  often  the  best  plan,  the  advantage  consisting  m  thi 
interest  and  inducements  to  out-of-door  exercise  derived  from  a  suooeaMfe 
of  new  scenes.     A  sea-voyage  in  warm  latitudes  is  generally  useful,  and  tt 
patients  be  fond  of  the  sea  a  long  voyage,  if  practicable,  may  be  adriaed. 
Many  patients  under  my  observation  have  resorted  to  sea- voyages ;  and  I  eat 
affirm  that  while  in  not  a  few  instances  the  benefit  has  been  marked,  I  havi 
never  known  any  harm  to  ensue.     I  have  known  several  instances  in  wbicfl 
patients  in  an  advanced  stage  of  the  disease,  the  strength  being  much  redno 
have  taken  long  voyages  with  notable  improvement.     A  change  ia  often  a« 
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ul  when  there  is  no  superiority  on  the  score  of  climate,  because  it  is  in  this 
wny  only,  in  certain  cases,  that  relief  from  the  cares  and  anxieties  of  business 
ran  be  secured.  As  a  rule,  it  is  desirable  to  avoid  places  which  are  specially 
resorted  to  by  phthisical  patients,  for  the  reason  that  seeing  constantly  exam- 
y\es  of  the  different  phases  of  the  disease  is  likely  to  have  an  unfavorable 
moral  effect.  On  this  score  sanitaria  for  phthisical  patients  are  open  to  objec- 
:ion.  Well-managed  sanitaria,  however,  may  have  advantages  relating  to  the 
lystematic  employment  of  regiminal  measures,  to  diet,  etc. 

The  habits  and  tastes  of  the  patients  are  to  be  considered.  Persons  who  are 
dependent  on  the  associations  and  comforts  of  home  and  friends  for  their  hap- 
piness will  not  be  likely  to  be  benefited  by  being  sent  away,  especially  if  alone 
iod  among  strangers.  The  sUge  of  the  disease  and  the  rapidity  of  its  progress 
are  points  of  great  importance.  It  is  cruelty  to  send  to  a  distance  patients 
who  are  in  a  condition  admitting  of  but  little  prospect  of  improvement,  and 
who  will  probably  not  live  to  return.  The  symptoms  and  the  amount  of 
damage  which  the  lungs  have  sustained,  as  determined  by  physical  signs,  are 
to  be  taken  into  account  before  deciding  with  regard  to*  change  of  climate ; 
and  if  a  change  be  made  and  prove  effectual,  it  becomes  an  important  ques- 
tion whether,  if  practicable,  the  change  shall  not  be  permanent.  The  safest 
eoarae,  undoubtedly,  is  to  take  up  a  residence  in  a  climate  in  which  the  dis- 
ease IS  less  liable  to  be  reproduced  than  in  the  climate  in  which  it  has  been 
tlremdy  deyeloped.  Finally,  in  forming  an  opinion  of  the  importance  of  change 
of  climate  it  is  to  be  considered  that  the  progress  of  the  disease  will  be  unfa- 
Tonble  in  a  large  proportion  of  cases,  whatever  may  be  the  change  or  changes 
made.  An  arrest  of  the  disease  is  not  to  be  expected,  save  in  a  minority  of 
cases.  The  fact  that  of  the  persons  who  make  trial  of  change  of  climate 
the  nnmber  who  are  not  apparently  benefited  greatly  exceeds  the  number 
who  find  this  measure  either  successful  or  beneficial  should  not  discourage 
resorting  to  the  measure  so  long  as  in  a  small  proportion  of  cases  it  proves 
effective.  Another  consideration  is  to  be  added — namely,  a  change  of  climate 
not  infrequently  appears  to  retard  the  progress  of  the  disease,  rendering  the 
patient  more  comfortable  and  prolonging  life,  although  an  arrest  of  the  disease 
oe  not  effected. 

In  my  series  of  clinical  studies  relating  to  phthisis*  I  endeavored  to 
deduce  some  conclusions  from  the  cases  in  which  change  of  climate 
entered  into  the  histories.  In  74  cases  this  was  an  important,  and  in  some 
instances  the  chief,  measure  of  treatment.  Of  these  74  cases,  in  9  the  di$>ease 
ended  in  recovery,  and  in  13  it  became  non-progressive.  The  proportion  of 
22  oat  of  74  cases  is  large  enough  to  warrant  the  conclusion  that  a  salutary 
inffnence  was  due  to  climate.  Moreover,  studying  the  histories  closely,  it 
appeared  that  in  34  additional  cases  there  was  evidence  of  improvement,  leav- 
ing only  11  cases  in  which  no  benefit  followed  the  change  of  climate.  While 
self-limitation  doubtless  played  an  important  part,  it  cannot  account  for  those 
resolts  to  the  exclusion  of  climatic  influence. 

The  results  relate  to  different  climates  collectively.  A  great  number  of 
places  were  resorted  to  by  different  patients — Minnesota,  Colorado,  California, 
New  Mexico,  the  Southern  States  of  the  Union,  Nice,  Mentone,  Egypt,  South 
America,  etc.  My  cases  were  insufficient  to  determine  the  comparative  value 
of  different  climates.  In  undertaking  to  do  this  we  have  to  deal  with  a  com- 
plex problem.  A  fair  comparison  would  require  the  histories  of  a  considerable 
number  of  patients  in  each  one  of  the  various  resorts  embraced  within  the 
range  of  inquiry.  There  must  at  least  be  an  approach  to  uniformity  in  all  the 
cases  as  regard's  the  stage  of  the  disease,  the  extent  of  the  local  aifection,  and 
otiier  etrcnmstances.     No  single  observer  can  accumulate  data  sufficient  for 

*  Op.cit, 
u 
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such  an  undertakinjr.  It  would,  however,  be  fair  to  take  the  results  of  iQ 
climates  as  a  standard  for  reference,  and  bring  into  comparison  the  results  of 
the  analytical  study  of  a  considerable  number  of  cases  observed  at  any  oii«  ^ 
a  greater  or  less  number  of  the  different  places  of  resort.  This  might  be  doii 
by  observers  residing  in  these  different  places.  In  this  way  very  valoablt  i 
data  could  be  obtained  forjudging  of  the  comparative  advantages  of  difieren 
climates.  The  value  of  such  data  would  be  incomparably  greater  than  laj 
theoretical  opinions  in  regard  to  altitude,  dryness  of  the  atmosphere,  tempow 
ature,  the  presence  of  ozone,  pine-woods'  exhalations,  etc.  If,  in  addition  to 
comparing  results  in  particular  places  with  those  of  different  climates  colleo^ 
ively,  a  comparison  were  to  be  made  with  the  proportion  of  cases  in  which  that 
is  either  recovery  or  cessation  of  progress  without  change  of  climate,  it  wooU 
be  practicable  to  estimate,  with  some  approximation  to  accuracy,  climatii 
influences  disconnected  from  the  accessory  circumstances,  prominent  aiuoig 
which  is  self-limitation.  Single  examples  of  recovery,  however  remarkably 
are  entitled  to  little  weight  as  evidence  of  the  curative  effect  either  of  eliaitt 
or  of  any  particular  measure  of  treatment.  In  some  of  the  most  striking  rf 
the  instances  which  have  fallen  under  my  observation  the  recovery  took  pliei  h> 
without  change  of  climate  and  without  any  important  medication.  i- 

In  conclusion,  while  it  must  be  a  great  relief  to  physicians  to  have  ioxmtik  ^f 
convictions  which  prompt  a  ready  and  positive  answer  to  the  question  m  "^ 
often  asked,  "  What  part  of  the  world  is  best  suited  for  phthisical  caaesr  t- 
it  will  be  long  before  such  convictions  can  have  as  a  basis  adequate  numericd  i' 
facts.  Meanwhile,  they  whose  minds  are  not  committed  to  a  belief  in  thi  |^ 
superiority  of  a  particular  climate  over  all  other  climates  must  exercise  jnd^  •-. 
ment  according  to  circumstances  in  individual  cases  as  regards,  first,  the  pi^  *. 
priety  of  a  change ;  second,  the  climate  to  be  selected ;  and  third,  whetlMT  F 
or  not  a  change  should  be  permanent.  ^ 

As  coming  within  the  scope  of  hygienic  management,  marriage  may  bt  fe 
referred  to.      Physicians  are  sometimes  consulted  respecting  the  propne^>  ■ 
of  fulfilling  a  marriage  engagement  when  one  of  the  parties  is  affected  wnk  ^ 
phthisis.     My  clinical  studies  (ftp.  cif.)  go  to  show  that  the  effect  of  mtf*  jL 
riage  on  a  phthisical  patient,  irrespective  of  pregnancy,  is  not  unfavorable—  I 
a  conclusion  perhaps  at  variance  with  the  opinion  generally  held.     RegarM  M 
from  a  purely  medical  standpoint,  the  objections  relate  to  the  unfavonUl-] 
influence  of  pregnancy  if  the  wife  be  affected,  the  risk  of  phthisical  offspriift 
and  the  possible  communication  of  the  disease  from  the  husband  to  the  wni  , 
and  vice  versa.   The  physician  should  stat«  these  objections.  Whether, regardii 
from  other  points  of  view,  they  should  prevent  marriage  in  particular  cases  k 
not  a  question  for  him  to  decide.     My  experience  is  that,  whatever  advice  bl- 
given,  the  sentiments  determine  the  action  in  these. cases. 

Passing  to  consider  remedies  which  enter  into  the  management,  I  pliil.: 
under  this  head  alcohol,  without  discussing  the  question  whether  it  be  pnq^ 
erly  so  regarded,  or  whether,  as  was  claimed  by  Todd,  it  be  alimentary  ntlMy 
than  medicinal.     Clinical  experience  shows  that  in  a  certain  proportion  of 
cases  alcohol  has  a  salutary  effect.     In  some  cases  this  effect  is  marked;  it 
other  cases  alcoholics  in  any  form  are  not  well  tolerated,  and  if  their  use  bt..^ 
persisted  in  they  may  prove  hurtful.     If  the  immediate  eftect  be  that  of  ^^. 
cordial — that  is,  if  they  produce  a  sense  of  comfort ;  if  they  be  followed  bjA' J 
feeling  of  increased  strength  and  a  greater  disposition  to  exercise ;  and  if  tbM>\i 
do  not  excite  the  circulation  or  nervous  system, — benefit  may  be  ezpeotalt ' 
frojn  their  use.     Per  contra,  if  their  immediate  effect  be  discomfort ;  if  tbegf* 
be  followed  by  a  feeling  of  increased  weakness  and  less  disposition  to  exe^ 
cise ;  and  if  they  excite  the  circulation  or  nervous  system, — they  will  not  4»i 
good,  and  they  may  do  harm. 
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As  regards  quantity,  they  may  be  given  as  freely  as  they  can  be  taken 
without  discomfort,  i^ithout  a  sense  of  weakness  or  indisposition  to  exertion, 
and  without  excitation  of  the  circulation  or  nervous  system.  The  limitation 
in  quantity  is  to  be  determined  by  the  same  circumstances  which  indicate 
their  use,  or,  in  other  words,  by  their  immediate  effect.  And,  guided  by  these 
circumstances,  it  will  be  found  that  some  patients  will  tolerate  a  large,  some 
a  moderate,  and  some  only  a  small  quantity.  Phthisis  is  one  of  the  diseases 
which  in  certain  cases  induce  a  remarkable  tolerance  of  alcohol.  Some 
patients  who  cannot  take,  without  excitation,  alcohol  in  any  form  in  consid- 
erable doses,  are  able  to  take  it  without  this  effect,  and  with  benefit,  in  a  very 
small  quantity  repeated  after  short  intervals. 

The  form  to  be  used  is  another  practical  point  of  inquiry.  Whatever  be  the 
form  used,  I  believe  the  remedial  principle  to  be  alcohol.  But  no  one  form 
is  equally  applicable  to  all  cases.  Some  patients  are  benefited  especially  by 
spirits,  some  by  wine,  and  some  by  malt  liquors.  The  selection  of  the  form 
to  be  used  in  individual  cases  must  be  decided  by  the  preference  of  the 
patient  and  experimental  trials.  As  a  rule,  food  should  be  taken  with 
alcoholics. 

The  extracts  of  malt  now  in  vogue  cannot  be  regarded  as  substitutes  for 
alcoholics,  and  it  seems  absurd  to  attribute  to  them  anything  beyond  a  cer- 
tain amount  of  alimentary  value. 

With  regard  to  cod-liver  oil,  without  discussing  the  propriety  of  classing 
it  among  remedies,  I  proceed  to  state  the  practical  points  connected  with  its 
employment  in  cases  of  phthisis.  All  clinical  observers  unite  in  according 
to  it  more  or  less  value.  Its  usefulness  in  a  certain  proportion  of  cases  can 
hardly  be  doubted.  Of  the  cases  of  arrested  or  non -progressive  phthisis  which 
I  have  analyzed,  in  several  the  treatment  consisted  exclusively  in  the  use  of 
cod-liver  oil  and  hygienic  measures.  How  much  importance  is  to  be  attached 
to  an  intrinsic  tendency  to  recovery  and  how  much  to  hygiene  in  these  cases 
cannot  be  determined,  but  an  examination  of  the  circumstances  belonging  to 
the  individual  histories  goes  to  show  that  a  certain  amount  of  salutary  influ- 
ence belongs  to  the  oil.  Practically,  the  question  of  the  use  or  non-use  of 
the  oil  relates  to  individual  cases.  Clinical  observation  shows  that  it  is  not 
useful  in  all  cases.  I  shall  give,  briefly,  the  rules  which  my  own  experience 
has  led  me  to  adopt  respecting  its  use  and  non-use. 

If  it  be  taken  without  great  repugnance,  if  it  do  not  impair  the  appetite 
or  digestion,  or  occasion  derangement  of  the  bowels,  it  may  be  expected  to  do 
good.  If  it  produce  any  of  the  effects  just  named,  its  propriety  is  question- 
able. It  is  best  to  begin  with  a  small  quantity  and  increase  to  the  maximum 
nuantity,  which  is  from  half  an  ounce  to  an  ounce  three  times  daily,  taken  near 
the  time  of  meals,  either  before  or  after,  as  choice  or  experience  may  dictate. 
It  is  generally  best  tolerated  after  meals.  Of  the  different  oils,  some  patients 
tolerate  best  the  pale  and  others  the  brown  variety.  I  have  repeatedly  known 
patients  to  take  by  preference  the  crude  oil  obtained  at  fish-markets.  If  the 
pure  oil  be  not  well  tolerated,  some  one  of  the  preparations  containing  lime 
or  other  ingredients  to  divest  it  of  its  repulsiveness  may  be  substituted.  Of 
coarse,  in  a  given  volume  of  the  latter  patients  get  a  quantity  of  oil  dimin- 
ished by  the  bulk  of  the  added  material.  Observations  made  by  Dr.  A.  H. 
Smith  and  other  members  of  a  committee  of  the  New  York  Therapeutical 
Society  show  that  the  addition  of  fifteen  minims  of  ether  to  each  half  ounce 
of  oil  enables  patients  to  take  this  remedy  when,  without  the  addition  of  the 
ether,  it  disagrees.  The  ether  may  sometimes  be  given  with  advantage  half 
an  hour  after  the  oil  has  been  taken.*  Caoutchouc  dissolved  in  the  spirits  of 
turpentine  and  prepared  as  a  confection,  has  been  largely  used  by  I)r.  T.  K. 

»  Vide  N.  F.  Med,  Joum.,  March,  1879. 
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Varick,  instead  of  the  cod-liver  oil,  with  apparent  benefit*     Glycerin  hai 
been  thought  to  be  useful  as  a  carbonaceous  medical  food. 

Arsenic  is  supposed  by  some  to  exert  a  certain  influence  on  phthisis.  The 
testimony  based  on  clinical  experience  by  different  observers  is  discrepmt. 
It  is  a  fair  conclusion  from  this  fact  that  the  remedy  is  sometimes  useful  mj 
sometimes  without  any  appreciable  utility.  My  own  experience  leads  to  thii 
conclusion.  In  a  certain  proportion  of  cases  it  appears  to  be  useful.  In  order 
to  secure  benefit  from  it  the  remedy  should  be  given  in  small  doses— one  or 
two  minims  of  Fowler's  solution — repeated  three  or  four  times  daily.  The 
doses  should  not  be  increased.  The  remedy  in  small  doses  may  be  continued 
for  a  long  period,  but  if  the  dose  be  increased  its  toxical  eflects  are  liable  to 
occur  and  its  discontinuance  becomes  necessary.  This  is  an  essential  point  in 
the  use  of  this  remedy  in  cases  of  phthisis. 

The  hypophosphites  have  been  much  used  in  the  treatment  of  phthiib 
within  the  last  ten  years,  and  as  regards  their  utility  there  is  the  same  dii- 
crepancy  of  testimony  as  with  respect  to  arsenic.  The  same  conclusion  mij 
be  drawn  from  this  fact  as  in  the  instance  of  arsenic.  They  are  useful  in  t 
certain  proportion  of  cases.  Arsenic  and  the  hypophosphites  may  be  given 
in  combination. 

The  bichloride  of  mercury  is  another  remedy  which,  like  the  two  foregoing 
remedies,  is  considered  by  some  observers  to  have  a  curative  influence.  U 
is  possible  that  whatever  efficacy  pertains  to  arsenic,  phosphorus,  and  mercnrj 
is  due  to  a  direct  effect  upon  the  parasite ;  that  is,  they  act  as  parasiticides. 
This  remark  will  perhaps  also  apply  to  alcohol.  It  is,  however,  a  mora 
probable  supposition  that  these  remedies  modify  favorably,  in  some  manner, 
the  conditions  on  which  depends  the  existence  of  the  parasite.  Arsenic  is  not 
destructive  to  the  bacillus  tuberculosis  out  of  the  body.' 

All  remedies  which  improve  appetite,  digestion,  assimilation,  and  nutritioa 
are  in  a  greater  or  less  degree  useful.  Hence  quinia,  salicin,  strychnin  or 
nux  vomica,  the  bitter  tinctures  or  infusions,  and  the  mineral  acids  meet 
indications  in  cases  of  this  disease.  The  chalybeate  tonics  are  not  withont 
utility.  That  they  favor  the  occurrence  of  haemoptysis  is  an  opinion  not 
well  grounded,  and  had  they  this  effect  it  might  be  evidence  for  rather  than 
against  their  utility. 

Certain  pulmonary  symptoms  claim  attention.  Expectorant  remedies,  as  a 
rule,  are  not  called  for.  They  diminish  appetite,  occasion  nausea,  and  distnik 
digestion.  But  remedies  to  allay  superfluous  cough — that  is,  cough  not 
required  for  expectoration — are  useful.  For  this  end  the  succedanea  of 
opium — namely,  hyoscyamus,  conium,  belladonna,  hashish,  chlorodyne,  and 
hydrocyanic  acid — may  be  prescribed,  but  if  these  prove  inefficient,  opium  in 
some  form  is  required.  The  paregoric  elixir  will  often  suffice.  Patienti 
should  be  instructed  not  to  yield  to  the  disposition  to  cough,  but  to  reajstit 
whenever  it  is  not  effective.  The  habit  of  coughing  unnecessarily  is,  in  i 
great  measure,  under  voluntary  control.  Soothing  inhalations  are  sometimei 
useful  in  allaying  the  irritation  which  excites  cough.  The  vapor  of  water  or 
spray  impregnated  with  conium  or  opium  may  be  inhaled.  I  have  known  the 
vapor  of  chloric  ether  to  be  highly  useful  as  a  palliative.  All  irritating 
inhalations  are  hurtful.  The  oxalate  of  cerium,  in  doses  of  from  5  to  10  grii 
three  times  daily,  has  been  employed  with  much  success  as  a  cough-palliatifi. 
Its  effect  upon  the  stomach  is  that  of  a  tonic' 

With  reference  to  the  injection  of  tuberculous  cavities  with  a  solution  of 
the  nitrat-e  of  silver  or  other  medicated  liquids  through  the  larynx  aii 

>  Vide  K  Y,  Med.  iJ«-orrf  Nov.  1,  1873. 

'Vide  Verhandlungen  des  Verei-nsfnr  innere  Medicin  tu  Hertin,  1884. 

*  Vide  article  by  Dr.  Robert  Cheesman,  in  the  S.  Y,  Med.  JUcord,  June  12, 1880. 
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[sins,  lininicnts,  or  the  belladonna  plaster.  Local  bleeding  by  leeches 
is  never  required.  The  pain  incidental  to  these  attacks  generally 
ff  in  a  few  days  at  farthest.  The  treatment  of  coexisting  laryngitis 
considered  in  Chapter  XII.  Diarrhoea  dependent  on  tuberculous 
is  to  be  kept  in  check  by  astringents  and  opiates,  the  latter  being 
h  as  much  reserve  as  is  consistent  with  the  object  to  be  attained, 
peritonitis  claims  only  palliative  measures. 

I  progress  of  the  disease  symptoms  other  than  those  relating  to  the 

quire  palliative  measures.      The  night-perspirations  are  frequently 

of  great  discomfort.     The  mineral  acids,  especially  the  dilute  sul- 

teid  and  gallic  or  tannic  acid,  frequently  afford  relief.     The  external 

00  of  an  astringent,  such  as  alum  dissolved  in  spirit,  is  sometimes 
Belladonna  or  atropia  is  an  effective  remedy.     Dyspncea  may  be 

d  by  ethereal  preparations. 

ysms  or  exacerbations  of  fever  are  sometimes,  in  a  measure,  con- 

>y  full  doses  of  quinia.     If  the  temperature  be  high  this  remedy  is 

1  as  an  antipyretic.  If  quinia  be  not  well  tolerated  or  if  it  prove 
ous,  antipyrine  may  be  substituted.  Sponging  of  the  body  may  be 
to  in  oHer  to  reduce  a  high  temperature. 

iparison  of  the  measures  of  management  now  generally  pursued  in 
Bse  with  the  measures  in  vogue  half  a  century  ago  shows  a  complete 
ical  change.  Formerly,  general  and  local  bloodletting,  cathartics, 
nercarials,  counter-irritation,  low  diet,  and  confinement  within  doors 
ictioned  by  teachers  and  writers,  and  entered  more  or  less  into  the 
\i  usually  adopted.  At  the  present  time  the  measures  which  are 
proved  are,  in  all  points,  the  reverse.  The  latter  are  based  on  more 
pathological  views  and  the  results  of  clinical  observation.  It  is  not 
lable  to  hope  that  at  some  future  time  a  remedy  or  remedies  may  be 
ed  capable  of  exerting  a  special  influence  over  the  disease,  but  in  the 
ne  reliance  is  to  be  placed  on  an  early  diagnosis,  the  employment  of 
!  which,  directly  or  indirectly,  may  exert,  to  a  greater  or  less  extent, 
ry  influence,  and,  above  all,  on  the  hygienic  measures  which  tend  to 
te  and  strengthen  the  system.     The  hygienic  measures  just  referred 
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The  sputa  should  be  disinfected  by  carbolic  acid  or  some  other  efficient  agent. 
The  flesh  and  milk  of  tuberculous  cows  have  been  shown  to  be  capable  uf 
producing  the  disease ;   hence  danger  in  this  direction  is  to  be  avoided. 


CHAPTER    VIII. 

FIBROID  PHTHISIS.— ACUTE   MILIARY  TUBERCULOSIS.- 
GENERAL  TUBERCULOSIS. 

Fibroid  Phthisis. 

THERE  is  no  sharp  line  of  demarcation  between  fibroid  phthisis  and  oilier 
forms  of  chronic  pulmonary  phthisis  from  a  pathological  point  of  view; 
but  in  its  typical  manifestations^  regarded  from  a  clinical  standpoint,  it  pie* 
seuts  peculiarities  sufficient  to  warrant  separate  consideration.  In  such  typi> 
cal  cases  the  lung  is  shrunken  in  size,  with  a  corresponding  retraction  of  toe 
chest-wall  and  often  a  lateral  deviation  of  the  spine.  The  external  appearaneai 
are  like  those  which  follow  chronic  pleurisy.  The  pleura  is  much  thickened  by 
the  development  of  firm  connective  tissue,  and  the  pleural  surfaces  are  adhe> 
rent.  In  the  substance  of  the  lung  there  are  firm,  dense  bands  and  masses  or 
nodules  of  fibroid  tissue,  frequently  deeply  pigmented.  Cheesy  and  calcareou 
masses  are  of\en  lodged  in  the  black  or  grayish  indurated  tissue.  There  an, 
as  a  rule,  abundant  and  extensive  bronchiectases.  Ulcerative  cavities  mtj 
also  be  present.  One  lung  is  usually  in  a  more  advanced  stage  of  the  diaeiai 
than  the  other.  Usually,  tuberculous  granula  are  evident  to  the  naked  eye. 
The  microscope  shows  the  presence  of  tubercles,  often  of  the  most  ezquisti 
giant-celled  type,  in  the  lung.  These  undergo  the  fibroid  metamorphosii  U 
which  reference  has  already  been  made.  They  are  frequently  situated  in  tk 
bands  of  fibrous  tissue.  Tubercles  with  cheesy  centres  are  also  usually  piw 
ent.  Some  of  the  larger  fibroid  masses  may  present  the  tubercular  tissue  ii 
a  diffused  form.  In  addition  to  the  tubercles  there  is  chronic  infiammatioi 
of  the  interstitial  tissue  of  the  lung.  The  alveolar  septa,  the  interlobultr 
and  the  peribronchial  connective  tissue  become  increased  in  amount.  The  air 
cells  and  bronchi  are  compressed,  and  many  of  them  obliterated.  The  nov 
connective  tissue  may  be  rich  in  lymphoid  cells,  or  the  cells  may  be  few  ii 
number  and  spindle-shaped.  According  to  the  amount  of  caseous  or  tubei 
culous  pneumonitis  present  there  exist  all  stages  of  transition  between  tyjun 
fibroid  phthisis  and  the  ordinary  form  of  pulmonary  phthisis. 

The  names  chronic  interstitial  pneumonitis  and  cirrhosis  of  the  luog  (Cof 
rigan)  have  also  been  applied  to  this  form  of  phthisis.  The  majority  of  (b 
cases  of  so-called  fibroid  phthisis  are  tuberculous,  as  has  been  described ;  bil 
at  least  some  of  the  cases  of  chronic  pulmonary  inflammation  resulting  fnm 
the  inhalation  of  fine  foreign  particles,  such  as  bits  of  steel,  of  coal,  etc.  (kniCi 
grinder*8,  coaler's  phthisis,  etc.),  seem  to  be  examples  of  pure  chronic  brondift 
pneumonia  and  interstitial  pneumonia. 


This  variety  of  phthisis  is  comparatively  rare.     In  an  exceedingly  i 
proportion  of  cases  it  is  preceded  by  acute  pneumonitis ;  but  in  these  cases  tin 
occurrence  of  the  two  diseases  is  probably  due  to  coincidence.   Thia  may  sIm 
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the  cases  in  which  it  has  been  observed  to  follow  bronchitis.  In 
:y  of  cases  the  age  of  patients  is  under  forty  years. 
I  symptoms  are  cough  with  more  or  less  expectoration,  and  want 
m  exercise.  The  sputum  usually  contains  tubercle  bacilli.  The 
ectorated  is  often  notably  fetid,  and  sometimes  suggestive  of  gan- 
eumscribed  gangrene  occasionally  occurs,  but  the  fetor  is  generally 
decomposition  of  muco-pus,  from  its  detention  in  the  cavities  inci- 
onchiectasis.  Haemoptysis,  either  slight  or  profuse,  occurs  in  a 
e  proportion  of  cases. 

•ase  may  exist  for  an  indefinite  period  without  notable  emaciation 
;  but  sooner  or  later  hectic  paroxysms  occur,  diarrhoea  is  not 
,  the  appetite  fails,  and  there  is  of  course  a  corresponding  defect 
n.  The  fingers  often  become  clubbed.  General  dropsy  occurs  in  a 
e  proportion  of  cases.  This  is  due  to  dilatation  of  the  right  side 
rt,  an  effect  of  the  obstruction  of  the  pulmonary  circulation ;  that 
g  the  absence  of  valvular  cardiac  lesions. 

rds  physical  signs,  aside  from  the  contraction  of  the  chest  there 
less  dulness  on  percussion,  rarely  flatness,  and  the  resonance  eli- 
en  tympanitic.  The  tympanitic  quality  is  marked  in  proportion  as 
isis  is  a  concomitant  lesion,  and  of  course  it  is  most  marked  when 
bronchial  tubes  are  free  from  morbid  products.  Saccular  dilata- 
occasion  cracked-metal  and  amphoric  resonance.  Either  ordinary 
or  amphoric  respiration  may  be  hoard  in  certain  situations.  In 
(tions  the  respiration  may  be  bronchial  or  broncho-vesicular.  In 
Lions  the  characters  of  cavernous  and  bronchial  respiration  may  be 
On  the  other  hand,  there  may  be  absence  of  respiratory  sound 
or  less  of  the  affected  portions  of  the  chest.  The  vocal  signs  are 
ting  pulmonary  solidification  and  cavities — namely,  bronchophony, 
^ocal  resonance,  and  sometimes  pectoriloquy.  Bubbling  and  gurg- 
are  often  present.  The  dilatation  of  the  right  side  of  the  heart 
ise  to  a  tricuspid  regurgitant  murmur  and  to  a  jugular  pulse.  The 
of  the  lung  may  cause  considerable  displacement  of  the  heart.  If 
ig  be  the  seat  of  the  affection,  the  heart  is  raised  and  carried  to 
f  the  right  lung  be  affected,  the  heart  is  sometimes  removed  to  the 
of  the  sternum. 

rds  diagnosis,  the  ordinary  form  of  phthisis  is  excluded  by  the 
the  damage,  taken  in  connection  with  the  fact  that  the  afl*ection  is 
marked  on  one  side,  by  the  absence  of  the  emaciation  which  gener- 
^terizes  the  former,  and  by  the  long  duration,  often  with  little  or  no 
This  differential  diagnosis  is  less  easy  when  the  affection  is  bilateral 
it  is  unilateral.  Affections  with  which  it  may  be  confounded  are 
eurisy  and  carcinoma.  Chronic  pleurisy,  after  the  removal  of  the 
|uid,  does  not  furnish  the  signs  of  solidification,  and  perhaps  of 
hich  belong  to  the  clinical  history  of  this  disease.  Carcinoma  of 
B  generally  secondary  to  carcinomatous  disease  in  some  other  situa- 
cancerous  cachexia  is  often  marked ;  there  is  progressive  and  per- 
l  wasting  of  the  body  ;  and  the  progress  of  the  disease  is  more  rapid, 
ince  of  the  characteristic  bacilli  in  the  sputum  is,  of  course,  proof 
istence  of  tuberculous  disease.  In  this  variety  of  phthisis  they  are 
iant  than  in  the  ordinary  form  of  the  disease,  and  repeated  examina- 
be  required  for  their  discovery. 

[phthisis  involves  lesions  which  do  not  admit  of  recovery.  Sooner 
be  disease  ends  fatally.  But  in  many  instances  life  is  destroyed  by 
(plication  or  an  intercurrent  affection.  An  acute  pneumonitis  aflfect- 
\  of  the  sound  lung,  or  an  attack  of  acute  bronchitis,  may  prove  fatal. 
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The  ability  to  resist  any  severe  disease  is,  of  course,  impaired.  Alone,  tW 
disease  ends  fatally  by  slowly-progressive  exhaustion;  but,  existing  alone,  it 
may  be  tolerated  for  a  great  number  of  years. 

The  TREATMENT  has  for  its  most  important  object  maintenance  of  nntti. 
tion  and  strength.  The  measures  for  this  object  are  remedies  to  proinoii 
appetite  and  digestion,  a  nutritious  and  abundant  alimenation,  together  with 
climatic  and  hygienic  influences  which  tend  to  invigoratiou.  Palliative  meai. 
urcs,  having  reference  to  cough  and  expectoration,  are  indicated,  fixpectonnti 
are  useful  by  preventing  the  detention  of  muco-pus  in  the  bronchial  tubes, the 
decomposition  of  which  increases  the  bronchial  inflammation.  The  inhalatiot 
of  the  vapor  of  turpentine  is  useful.  Antiseptic  inhalatious  are  indicated  if 
the  expectorated  matter  or  the  breath  be  fetid. 

Acute  Miliary  Tuberculosis— Gteneral  Tuberculosis. 

Acute  miliary  tuberculosis  is  characterized  by  the  presence  of  miliary  tuba- 
cles  in  most  of  the  organs  of  the  body.  It  is  caused  by  the  entrance  of  tulmi- 
cle  bacilli  into  the  blood-current  and  their  transportation  to  most  parts  of  the 
body. 

The  organs  almost  constantly  affected  are  the  lungs,  the  liver,  the  spleen, 
and  the  medulla  of  the  bones,  and  with  nearly  equal  frequency  the  kidnejt, 
the  thyroid  gland,  the  heart,  the  choroid  coat  of  the  eye,  the  lymph-glende, 
and  the  serous  membranes.     The  affected  organs  are  usually  studded  with 
small,  grayish,  firm  nodules,  which  present  the  tuberculous  structure  already 
described  in  Part  First  (p.  48)  and  in  the  article  on   Pulmonary  Phthisi. 
Some  of  the  tubercles,  particularly  those  in  the  liver,  are  so  small  that  thej 
can  be  seen  only  with  the  microscope.     The  longer  the  duration  of  the  cue 
the  larger  are  the  tubercles  and  the  more  extensive  the  cheesy  degeneration 
of  their  centres.     The  lungs  are  hyperasmic,  and  the  air-cells  contain  a  small, 
rarely  a  large,  amount  of  desquamated  epithelium  and  of  inflammatory  prod- 
ucts, particularly  in  the  neighborhood  of  the  tubercles.     Acute  inflammatioi 
of  the  bronchial  mucous  membrane  coexists.     More  or  less  enlargement  of 
the  spleen  is  usually  present.     Certain  peculiarities  in  the  structure  and  the 
distribution  of  the  tubercles  in  particular  organs  will  be  subsequently  met* 
tioned  in  connection  with  tuberculous  disease  of  these  organs.     All  tuberolee, 
at  least  at  the  beginning  of  their  formation,  contain  bacilli.     The  bacilli  may 
be  very  few  and  difficult  to  find. 

In  most  but  not  in  all  cases  it  is  possible  to  demonstrate  at  the  autopsy  or 
by  subse(|uent  microscopical  examination  the  mode  in  which  the  tuberdo 
bacilli  gain  access  to  the  blood-current.  The  mode  of  infection  varies  in  dif- 
ferent cases.  It  is  usually  to  be  found  in  some  old  tuberculous  focus  whieh 
may  or  may  not  have  given  rise  to  symptoms  during  life.  In  many  oaseia 
tuberculous  nodule  or  mass  has  ruptured  into  one  of  the  veins,  particularly 
into  one  of  the  pulmonary  veins.  A  frequent  instance  of  this  is  the  bursting 
of  a  caseous  bronchial  gland  into  a  pulmonary  vein.  In  some  cases  the  gen- 
eral infection  has  occurred  from  tuberculosis  of  the  thoracic  duct  or  from  njh 
ture  of  tuberculous  material  into  the  duct.  The  seat  of  entrance  of  the  baelUI 
into  the  blood  may  be  demonstrable  only  by  microscopical  examination  ;*  bitr 
then  the  chances  of  discovering  it  are  much  less  than  in  the  instanoea  whieh 
have  been  mentioned.  It  is  hardly  necessary  to  say  that  the  idea  once  eote^ 
tained  that  any  indifferent  cheesy  mass  in  the  body  might  be  the  aoarce  of 

'  As  in  a  case  reported  by  Bergkaminer  (  Virrhmr'9  Archh,  Bd.  102,  p.  397),  in  which 
the  invasion  of  blood-vessels  in  the  bronchial  lymphatic  glands  by  enormons  i 
of  bacilli  could  be  demonstrated. 
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general  tubercalous  infection  is  not  true.  The  primary  cheesy  mass  must  be 
of  tuberculous  origin  in  order  to  cause  general  tuberculosis. 

As  has  already  been  mentioned,  the  focus  of  local  tuberculosis — which  in 
most  if  not  in  all  cases  antedates  the  general  tuberculosis — may  or  may  not 
have  given  rise  to  characteristic  symptoms.  All  varieties  of  local  tuberculosis, 
such  as  pulmonary  tuberculosis,  tuberculous  disease  of  the  bones  and  of  the 
joints,  genito-urinary  tuberculosis,  and  tuberculosis  of  the  lymphatic  glands, 
may  be  followed  by  acute  miliary  tuberculosis. 

In  some  cases  it  is  impossible  to  find  any  tuberculous  products  which  seem 
to  antedate  the  general  tuberculous  infection.  Whether  in  these  cases  the 
primary  tuberculosis  is  overlooked,  or  whether  in  rare  instances  in  some  unex- 
plained way  tubercle  bacilli  may  directly  invade  the  blood  in  large  numbers 
from  without,  is  uncertain.  Acute  miliary  tuberculosis  frequently  develops 
in  persons  apparently  in  perfect  health.  It  does  not  often  develop  in  the 
course  of  pulmonary  phthisis. 

In  cases  of  acut«  miliary  tuberculosis  tubercle  bacilli  have  been  found  in 
the  blood  both  during  life  and  at  the  autopsy.  They  have  been  found  in  blood 
withdrawn  during  life  from  the  spleen  by  a  hypodermic  syringe. 

With  reference  to  the  symptomatology  and  diagnosis,  it  is  to  be  noted  that 
the  name  acute  miliary  tuberculosis  is  limited  to  cases  in  which  tubercles 
involve,  not  a  single  organ,  such  as  the  lungs,  the  pia  mater,  or  the  genito- 
urinary tract,  but  a  large  number  of  organs.  The  lungs  may  be  predominantly 
affected,  but  tubercles  exist  also  in  other  parts. 

Cases  of  this  disease  are  rare ;  they  occur  mostly  after  puberty  and  before 
the  middle  period  of  life,  but  no  age  is  exempt  from  a  liability  to  the  disease. 

The  general  symptoms  denote  a  febrile  disease.  The  temperature  of  the 
body  is  more  or  less  raised,  but  there  is  much  variation  in  this  regard  in  dif- 
ferent cases.  There  is  sometimes  hyperpyrexia.  Variations  in  the  pyrexia 
at  different  periods  in  the  same  case  are  sometimes  marked.  The  pulse  is 
Qsaally  rapid,  ranging  from  1 20  to  140  per  minute.  There  is  complete  ano- 
rexia and  the  prostration  is  great. 

The  respirations  are  usually  notably  frequent,  from  30  to  CO  per  minute. 
Cough  is  more  or  less  prominent.  The  expectoration  varies,  and  Is  sometimes 
nnall  or  even  wanting.  Tubercle  bacilli  have  been  found  in  the  sputum,  hut 
this  is  exceptional.  The  expectoration  proceeds  from  secondary  bronchitis. 
It  may  contain  blood  in  streaks.  Haemoptysis  is  an  occasional  event.  Among 
the  cases  given  in  my  work  on  Phthisis  is  one  in  which  the  disease  began 
with  a  profuse  haemoptysis.  Another  instance  has  more  recently  come  under 
my  observation.  In  some  instances  there  is  much  suffering  from  dyspnoea, 
but  patients  do  not  always  complain  of  a  sense  of  the  want  of  breath  even 
when  the  respirations  are  notably  hurried.  Cyanosis  is  often  a  prominent 
symptom.     Double  pleurisy  with  effusion  occurs  in  some  instances. 

The  shortest  duration  in  the  cases  which  I  have  observed  was  eleven  days. 
It  rarely  exceeds  two  months.  Although  there  is  great  interference  with  the 
respiratory  function,  asthenia  predominates  in  the  mode  of  dying. 

The  disease  may  have  no  distinctive  physical  signs.  If  tuberclos  be  dis- 
seminated about  equally  in  both  lungs,  they  do  not  occasion  an  appreciable 
dalness  on  percussion  or  the  auscultatory  signs  of  solidification.  Some  dry 
and  moist  bronchial  rales,  due  to  bronchitis,  may  be  heard  at  different  points, 
but  these  are  not  constant.  The  fact  that  physical  exploration  gives  a  nega- 
tiTe  result  is  to  be  taken  into  account  in  the  diagnosis.  This  result  excludes 
other  pulmonary  diseases  which  might  give  rise  to  the  pulmonary  symptoms — 
namely,  lobar  pneumonia,  the  common  form  of  pulmonary  phthisis,  and  capil- 
Ury  bronchitis.     The  basis  of  the  diagnosis  is  the  exclusion  of  these  affec- 
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tions  and  the  fact  that  the  symptoms  point  to  some  grave  intrathoracio  uj 
general  disease. 

The  difficulty  in  the  diagnosis  relates  chiefly  to  the  differentiation  fron 
typhoid  or  typho-malarial  fever.  With  these  diseases  acute  miliary  toboi 
culosis  is  apt  to  be  confounded.  This  error  is  likely  to  be  made  if,  as  aoae- 
times  happens,  cough  with  expectoration,  rapid  breathing,  dyspnoea,  and  tj^ 
nosis  are  not  as  prominent  as  they  are  in  the  majority  of  cases.  Moreo?«, 
in  some  cases  of  acute  miliary  tuberculosis  fever  heat  ceases  in  the  course  rf 
the  disease.  Typhoid  and  typho-malarial  fever  are  to  be  excluded  bjtb 
absence  of  the  diagnostic  characters  of  these  affections.  Positive  proof  of 
the  existence  of  tuberculosis  is  obtained,  of  course,  if  examinations  of  tb 
sputum  show  the  presence  of  the  bacillus  tuberculosis.  This  proof,  Iioil 
ever,  may  not  be  obtained  in  cases  of  miliary  tuberculosis.  There  are  aol 
as  yet  sufficient  observations  to  determine  how  frequently  tubercle  bacilE 
may  be  found  in  the  blood  during  life  in  case  of  acute  miliary  tuberculoma 
The  recognition  by  the  ophthalmoscope  of  tubercles  in  the  choroid  coat  of 
the  eye  may  render  great  assistance  in  diagnosis. 

The  TREATMENT  of  acute  miliary  tuberculosis  may  be  dismissed  with  t 
very  few  words.  The  condition  of  the  patient  is  hopeless,  and  all  that  tki 
physician  can  do  is  to  palliate  symptoms  and  sustain  the  powers  of  Wb» 
This  is  one  of  the  diseases  in  relation  to  which  recovery  is  proof  of  an 
in  diagnosis. 


CHAPTER    IX. 

BRONCHITIS. 

Acute  Bronchitis  affecting  the  T^rge  Bronchial  Tubes:  Anatomical  Characters;  CUiiol 
History ;  Pathological  Character ;  Causation  ;  Diagnosis ;  Prognosis ;  Treatment.— 
Subacute  Bronchitis. — Acut<}  Bronchitis  in  Young  Children. — Bronchitis  affecting  tiN 
Small  Bronchial  Tubes.— Epidemic  Bronchitis.— Influenza.— Bronchitis  with  Fibfia* 
ous  Exudation. — C-ircumscribed  Bronchitis. — Chronic  Bronchitis. 

THE  preceding  chapters  have  embraced  inflammatory  diseases  aflfectingik 
pleura  and  the  pulmonary  parenchyma.     It  remains  to  consider  inflai- 
mation  seated  in  the  lining  membranes  of  the  bronchial  tubes.     Inflammatin. 
in  this  situation  constitutes  the  disease  called  Itrmtchitis,    This,  in  its  ordimij 
form,  is  the  most  fre(]uent  of  the  pulmonary  inflammations,  and  is  a  mj 
common  aflection  in  all  parts  of  the  globe.     A  highly  important  variety  ff 
the  disease  is  based  upon  the  size  of  the  bronchial  tubes  aflected.     Oenenlf 
the  inflammation  is  limited  to  the  large  bronchial  tubes.     In  an  infreqiMti 
and  much  graver  form  the  inflammation  affects  the  small  tubes.     The  utIiC 
form  is  usually,  but,  as  will  be  seen,  incorrectly,  called  capiihry  bronMk- 
Inflammation  of  the  bronchial  mucous  membrane  may  be  acute,  subacuta^iC 
chronic,  and  varieties  of  the  disease  are  based  on  these  diflerences  as  reguiii 
the  degree  and  duration  of  the  inflammation.     Bronchitis  may  be  a  oouifft' 
cation  of  certain  diseases,  such  as  pneumonitis  and  phthisis,  or  it  mav  notbtt 
preceded  by  any  disease  of  the  lungs.    As  a  complication  of  other  pulmonir) 
afifections  it  is  more  limited  than  when  it  is  the  primary  affection,  and  may  b« 


la  aicerwara  certain  points  relating  to  tne  disease  as  it  occurs  m  young 
in  will  be  briefly  noticed. 

ute  Bronchitis  affecting  the  Large  Bronchial  Tubes. 

ITOMIGAL  Characters. — Acute  simple  bronchitis  begins  with  hyper- 
)f  the  mucous  membrane,  often  accompanied,  in  severe  cases,  with  little 
DOses.  The  mucous  membrane  becomes  swollen  and  soft-.  The  con- 
5  redness  and  the  swelling  apparent  after  death  in  the  affected  tubes 
e  uniform  or  more  marked  in  patches  or  zones.  The  appearance  with 
b  to  redness  after  death  here,  as  in  other  situations,  is  not  to  be  consid- 
s  evidence  of  the  degree  of  hyperaemia  present  during  life,  for  in  parts 

0  obserTation — for  example,  the  conjunctiva,  mouth,  and  throat — red- 
aarked  during  life  may  diminish  or  even  disappear  after  death.  The 
oamtory  products  consist  of  mucus,  pus-corpuscles,  and  serum  mixed 
esquamated  epithelial  cells.     Sometimes,  especially  in  the  early  stage 

diiiease,  the  product  is  chiefly  mucus,  when  it  appears  translucent  and 
;  at  other  times  it  is  yellowish,  when  it  contains  abundant  pus-cells.  A 
^  of  muco-pus  is  found  upon  the  inflamed  mucous  membrane  after  death. 
irdinary  bronchitis  the  inflammation,  as  already  stated,  is  limited  to  the 
[>roncbial  tubes.  The  tubes  on  both  sides  are  equally  affected,  provided 
fection  be  not  incident  to  an  antecedent  pulmonary  disease.  With  this 
ioD,  bronchitis  exemplifies  the  law  of  parallelism ;  it  is  a  bilateral  or 
strical  disease.  In  this  respect  it  differs  from  pleuritis  and  lobar 
lonitis. 

9ICAL  History. — Acute  bronchitis  is  generally  preceded  by  inflamma- 
r  the  mucous  membrane  of  the  nasal  passages,  or  coryza.     The  inflani- 

1  begins  in  the  nostrils  and  travels  downward,  either  affecting  or  passing 
I  pharynx  and  larynx  in  its  passage  to  the  bronchial  tubes.  The  period 
ied  in  the  passage  varies  from  a  few  hours  to  one,  two,  or  three  days.  In 
lin  proportion  of  cases  the  bronchial  tubes  are  attacked  at  once  without 
feetion  of  the  air-passages  above. 

I  symptoms  offer  marked  points  of  contrast  with  acute  pleuritis  and 
lonitis.  Pain  is  not  a  prominent  symptom,  but  the  patient  has  a  sense 
istrictiOD  and  of  soreness  or  rawness.     These  painful  sensations  espe- 
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The  cough  is  at  first  painful,  but  not  sufficiently  so  to  be  suppressed, 
at  first  dry,  the  secretion  of  mucus  being  for  a  time  scanty.     Deep  ii 
tions,  breathing  cold  air,  and  the  exercise  of  the  voice  excite  acts  of  eoiitk 
ing,  which  occur  in  paroxysms  and  consist  of  a  deep  inspiration  followed  bj 
a  scries  of  expiratory  efforts.    If  the  paroxysms  of  coughing  be  frequent  ul 
severe,  the  traction  of  the  diaphragm  occasions  pain  and  soreness,  referred  H 
the  false  ribs  and  the  ensiform  cartilage.     The  patient  feels  as  if  a  aon 
abundant  expectoration  would  give  relief,  and  desires   to  have  the  ooo^ 
loosened.     The  expectoration  is  at  first  small,  glairy,  frothy,  and  viscid,  ud 
occasionally  streaked  with  blood.     In  the  progress  of  the  disease,  after  tii^ 
three,  or  four  days  the  expectoration  becomes  more  abundant,  and  conaili 
of  thick,  yellowish,  or  greenish  sputa.     The  cough  is  then  said  to  be  looN^ 
the  acts  of  expectoration  being  easier,  unattended  by  pain  or  soreness,  ud  I 
followed  by  a  sense  of  comfort.     The  mucous  secretion  is  rarely  sufficieBtti  " 
accumulate  in  the  tubes  and  occasion  embarrassment  of  respiration.    Ha  '' 
may  happen,  however,  in  young  children,  in  the  aged,  in  feeble  persons,  ud 
in  patients  with  paralysis  affecting  either  the  diaphragm  or  the  costal  mw 
cles.     The  presence  of  a  collection  of  mucus  in  the  large  bronchi  or  tndMi 
is  felt,  and  the  patient  is  led  to  make  voluntary  efforts  of  coughing  for  ito 
expulsion.      The  increased  amount  of  the  inflammatory  products  and  thi 
change  in  character  denote  diminution  or  resolution  of  the  inflammatuw. 

Respiration  is  not  sensibly  affected.  No  portion  of  the  lung  is  withdnwi 
from  the  exercise  of  its  function,  as  in  pleurisy  and  pneumonitis.  Dyspoai 
is  not  produced,  save  in  the  exceptional  cases  in  which,  from  feebleness  or  Al 
want  of  voluntary  efforts  of  coughing,  the  mucous  secretions  accumulate  wA 
ficiently  to  obstruct  the  bronchial  tubes,  provided  the  bronchitis  be  not  sap^ 
added  to  emphysema  or  some  other  pulmonary  affection  and  the  muscles  of 
respiration  be  not  paralyzed. 

The  affection  is  not  accompanied  by  much  debility.  Patients  are  generdj 
not  confined  to  the  bed,  and  they  may  not  confine  themselves  to  the  house. 

The  average  duration  of  acut-e  bronchitis  is  ten  or  twelve  days.  In  seveif 
cases  after  five  or  six  days  patients  are  usually  able  to  be  out  of  doors. 

The  disease  may  be  divided  into  two  stages.  The  first  stage  embraces  the 
period  during  which  the  expectoration  is  scanty,  transparent,  and  viscid. 
The  second  stage  extends  from  the  time  when  the  expectoration  becoBtt 
abundant,  opaque,  and  thick,  to  convalescence. 

Pathological  Character. — Acute  simple  bronchitis  is  an  inflammatiM 
affecting  a  mucous  membrane,  leading  to  a  secretion  of  mucus  and  the  pio- 
duction  of  nuico-pus  in  greater  or  less  abundance.  Resolution  takes  plaei 
in  the  bronchial  membrane  without  the  occurrence  of  ulcerations. 

Causation. — Primary  or  idiopathic  bronchitis  is  attributed  to  the  agency 
of  cold.     This  is  implied  in  the  designation  by  which  the  affection  is  popo* 
larly   known — namely,   **  a  cold."      p]xposure  to  cold   is  supposed  to  pro- 
duce  this   disease  by  interrupting  tHe   climinative   functions  of  the  skn, 
whereby  an  increased  duty  is  thrown  upon  the  pulmonary  mucous  mea- 
brane,  and   by   inducing  internal  congestion.     This  view  of  the  causatiea 
is  inconsistent  with  the  fact  that  great  exposure,  in   a  large  proportion  «f 
cases,  is  not  followed  by  bronchitis,  and  also  with  the  fact  that  in  muqf 
cases  bronchitis  is  not  traceable  to  any  unusual  exposure.    It  is  reasonable  to 
conclude  that  the  disease  is  due  to  a  morbific  agent  in  the  atmosphere.    Tkw 
is  of  course  to  be  inferred  when  the  disease  prevails  as  an  epidemic;  b«t 
it  is  a  matter  of  common  observation  that  a  greater  or  less  number  of  p«t*- 
sons  are  likely  to  be  simultaneously  affected  when  the  number  is  DOt  enongli 


montns.  it  presents  a  contrast  to  acute  lobar  pneumonitis,  wHicn 
^oer  in  warm  than  in  cold  climates. 

litis  occurs  secondarily  to,  and  forms  an  element  of,  other  diseases. 
8  to  the  clinical  history  of  rubeola,  or  measles.  In  cotinection  with 
M  it  is  frequently  acute.  It  occurs  in  typhoid  fever,  but  is  rarely 
Mmnection  with  that  disease.  Developed  in  connection  with  diseases 
elsewhere  than  in  the  pulmonary  organs,  it  is  symmetrical,  as  when 

primarily ;  but,  developed  as  a  complication  of  pneumonitis  and 
it  may  be  limited  to  one  side — ^that  is,  unilateral — and  is  confined 
cireumscribed  area. 

f  be  produced  traumatically  by  irritating  gases  received  with  the 
Inreath.  Inhalation  of  chlorine  gas  will  produce  it.  I  have  known 
ittack  produced  by  inhaling  the  fumes  of  sulphuric  acid.  In  some 
)wiiig  to  an  idiosyncrasy,  the  bronchial  membrane  becomes  inflamed 
toent«  of  inspired  air  which  are  innocuous  when  inhaled  by  most 

The  powder  of  ipecacuanha,  emanations  from  newly-mown  hay 
feathers,  the  pollen  of  certain  plants  in  the  atmosphere  during  the 
ind  a  portion  of  the  autumnal  season,  and  even  fragrant  odors,  will 
)rDDchitis  in  those  having  a  peculiar  susceptibility  to  these  causes. 
ly  in  these  cases  to  the  bronchitis  is  added  asthma ;  and  this  idio- 
will  be  noticed  in  connection  with  the  latter  affection.  (Vide  Chap- 

ale,  the  liability  to  bronchitis  is  less  in  proportion  as  persons  are 
id  to  free  exposure  in  the  open  air.  It  is  much  more  liable  to  attack 
rho  spend  most  of  their  time  in  warm  apartments  than  those  whose 
•ns  keep  them  out  of  doors.  Soldiers,  surveyors,  explorers,  and 
who  are  accustomed  to  sleep  at  night  in  tents  or  in  the  open  air, 
ake  cold,"  but  it  is  a  matter  of  frequent  observation  that  after  hav- 
for  some  time  accustomed  to  camping  out  of  doors  bronchitis  occurs 
in^  in-door  quarters.  If  the  parasitic  doctrine  be  admitted,  these 
It  to  the  importance  of  peculiar  local  conditions  favorable  to  the 
ftUon  of  the  parasite. 

0618. — Acute  bronchitis  is  to  be  discriminated  from  pleuritis  and 
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ing  to  pleuritis  or  pneumonitis,  which  arc  wanting  in  bronchitiSi  are  not  qbI- 
fornily  present  in  cases  of  the  two  former  diseases.  The  clinical  histofj, 
however,  and  the  results  of  physical  exploration  render  the  diagnosis  etsj 
and  positive. 

The  physical  diagnosis  is  based  chiefly  on  negative  points.  Percnsmi 
elicits  the  resonance  of  health.  The  vocal  resonance  is  unaffected.  TIm 
respiratory  murmur  may  be  weakened,  but  is  not  otherwise  altered.  8«p» 
pression  of  the  murmur  over  a  portion  of  the  chest  may  occur  temponmfj 
from  obstruction  of  a  bronchial  tube  by  an  accumulation  of  mucus.  These 
negative  points  warrant  the  exclusion  of  pleuritis  and  pneumonitis.  The 
dry  and  moist  bronchial  rales  may  or  may  not  be  present  at  the  time  wbei 
the  explorations  are  made.  Their  presence  and  diffusion  more  or  less  OTcr 
both  sides  are  indicative  of  the  existence  of  the  disease,  but  the  absence  of 
the  disease  is  not  to  be  inferred  because  these  signs  are  wanting  when  tbt 
chest  is  examined.  They  are  oft^^ner  wanting  than  present,  the  conditiooe 
giving  rise  to  the  dry  rdles  not  existing,  and  the  mucus  in  the  bronchial  tnbei 
being  too  adhesive  or  thick  to  produce  bubbling  sounds. 

Prognosis. — Acute  ordinary  bronchitis,  not  associated  with  other  affiso* 
tions,  is  a  dangerous  disease  only  when  it  occurs  in  the  young,  the  aged,  or  the  ^ 
feeble.  The  danger  in  these  classes  of  patients  arises  from  the  accumulatioa 
of  the  products  of  inflammation  within  the  bronchial  tubes,  and  from  tke 
occurrence  of  collapse  of  pulmonary  lobules  or  broncho-pneumonia.  Th 
danger  relates  to  apnoea.  The  disease  does  not  lead  to  great  prostration  anl 
danger  from  asthenia.  Exclusive  of  the  classes  of  patients  just  named,  it  ie 
generally  a  disease  of  little  or  no  gravity.  In  the  great  majority  of  cases  il 
passes  through  its  course  and  the  recovery  is  complete,  but  it  may  eventnats 
in  chronic  bronchitis.  Associated  with  certain  other  affections,  it  may  give  \ 
rise  to  much  suffering  and  danger.  Occurring,  for  example,  in  patients  affected 
with  pulmonary  emphy.sema,  it  occasions  more  or  less  dyspnoea,  and  it  nar 
prove  fatal  if  the  amount  of  emphysema  be  great.  So  in  cases  of  sninii 
paralysis  affecting  the  costal  respiratory  movements  the  accumulation  of  the 
bronchial  secretions,  from  inability  to  expel  them  by  the  action  of  the  dia- 
phragm, alone  may  occasion  death  by  slow  apnoea. 

The  disease  has  no  tendency  to  induce  either  pleuritis  or  acute  lobar  pnen-  ] 
monitis,  and,  contrary  to  a  general  impression,  it  rarely  precedes  the  develc^  \ 
ment  of  pulmonary  phthisis. 

Treatment. — Acute  bronchitis  may  be  prevented  in  some  instances,  on  dia 
appearance  of  coryza,  by  a  full  opiate.     A  quarter  of  a  grain  of  the  sulphate 
of  morphia,  half  a  grain  or  a  grain  of  codeia,  a  proportionate  dose  of  any  of 
the  preparations  of  opium,  or  ten  grains  of  either  Dover's  or  Tully's  powder, 
may  be  given  to  an  adult  for  this  object  at  bedtime,  accompanied  by  a  hofc 
pediluvium  and  some  warm  stimulating  drink,  such  as  weak  punch  or  toddj 
or  an  infusion  of  some  of  the  aromatic  herbs,  and  followed  in  the  morning  by 
a  saline  purgative.     If  this  plan  of  treatment  do  not  succeed,  it  may  mitigata 
the  severity  of  the  disease.     A  full  dose  of  a  salt  of  quinia  (a  scruple  to  am 
adult)  will  often  act  as  a  prophylactic,  or,  if  given  at  once  when  the  bronchial 
tubes  become   affected,  as  an  abortive  remedy.     Twenty  grains  of  salieiBy 
repeated  once  or  twice  after  an  interval  of  two  hours,  will  be  likely  to  pr^ 
vent  or  arrest  the  disease.      The  Russian  or  Turkish  bath   is  someUmcs 
effective. 

If  it  be  true  that  the  efficient  cause  is  a  parasitic  organism,  topical  treat* 
ment  for  its  destruction  is  a  rational  object  of  prophylactic  treatments 
Destruction  of  the  parasite  in  the  nostrils  of  course  prevents  the  migratioA 


Depletion  by  means  of  saline  laxatives  and  reduced  diet  will  pener- 
fice.     If  the  attack  be  severe,  confinement  to  the  bed  for  a  few  days 

advisable  in  order  to  secure  uniform  warmth  and  moisture  of  the  sur- 
Patients  are  more  comfortable  when  moderately  perspiring.  In  severe 
1  abandance  of  moisture  in  the  apartment  soothes  the  inflamed  mem- 
nd  renders  the  patient  more  comfortable. 

m  is  thought  by  many  to  be  contraindicatod  in  the  first  stage.  It  is 
id  to  interfere  with  the  free  secretion  of  mucus  and  to  render  ex  pec  tora- 
ficalt.  This  is  an  inference  from  the  effect  of  opium  on  the  secretions 
:b  ;  but,  so  far  from  these  results  being  produced,  opium  hastens  the 
stage.  The  free  secretion  of  mucus  is  not  the  cause,  but  the  conse- 
f  of  an  abatement  of  the  inflammation,  and  by  contributing  to  the 
piam  virtually  acts  as  an  expectorant.  Opium,  therefore,  is  indicated 
irst  stage  of  bronchitis,  as  it  is  in  most  acute  inflammations.  In  the 
stage  it  is  indicated  only  when  the  cough  is  out  of  proportion  to  the 
>ration ;  that  is,  when  the  cough  is  more  than  is  needed  to  free  the 
ial  tabes.  Opium  is  contraindicated  if,  owing  to  the  feebleness  of  the 
.  the  efforts  of  expectoration  are  inadequate  to  prevent  accumulation 
bronchial  tubes.  The  inhalation  of  warm  vapor  or  spray  affords  relief 
»motes  the  secretion  of  mucus. 

ng  the  acute  stage,  if  pain  and  soreness  of  the  chest  be  prominent 
ois,  sinapisms  or  stimulating  liniments  are  useful.     These  symptoms 

demand  blisters  or  other  active  measures  of  counter-irritation. 
stimulating  so-called  expectorants  are  not  indicated  in  the  first  stage. 
ar  as  thev  have  the  property  of  exciting  the  bronchial  mucous  mem- 
they  tend  to  increase  the  inflammation.  They  are  rarely  indicated  in 
ond  stage.  If  the  affection  linger  and  threaten  to  become  chronic,  the 
:e  of  qninia  and  other  tonic  remedies,  together  with  a  nutritious  diet 

invigorating  regimen,  are  the  most  efficient  measures  for  recovery.  I 
sen  led  by  experience  to  regard  the  iodide  of  potassium  or  the  hydri- 
dd  and  chlorate  of  potassa  as  useful  remedies  in  both  the  first  and 

nage  of  acute  as  well  as  of  chronic  bronchitis. 
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This  form  of  bronchitis  may  frequently  be  arrested ;  but  if  not  it  citimi 
only  a  saline  laxative,  followed  by  a  little  anodyne,  such  as  one-eighth  of  a 
grain  of  the  sulphate  of  morphia  or  a  quarter  of  a  grain  of  codeia  every  four 
or  six  hours  in  syrup.  It  is  not  necessary  to  enjoin  confinement  within  doon. 
As  it  is  desirable  not  to  exaggerate,  as  well  as  not  to  depreciate,  the  imporUuice 
of  diseases,  it  should  be  understood  by  physicians  and  patients  that  oommoB 
colds  do  not  tend  to  eventuate  in  inflammation  of  the  lungs  or  in  phthiiUL 
A  certain  amount  of  care  is  advisable  and  mild  remedies  are  useful,  bat  il 
would  bo  injudicious  to  subject  patients  to  active  measures  of  treatment  or 
to  needless  precautionary  restrictions. 

Acute  Bronchitis  in  Young  Ohildren. 

Acute  bronchitis  in  young  children  offers  an  important  peculiarity  in  tk 
great43r  liability  to  collapse  of  pulmonary  lobules  and  broncho-pneumonia 
(See  p.  174.) 

Collapse  of  pulmonary  lobules  is  incidental  to  bronchitis  in  young  childreo, 
in  consequence  of  the  accumulation  of  mucus  in  the  bronchial  tubes.    The 
tubes  consisting  of  branching  cylinders  diminishing  in  calibre,  it  is  easy  to 
understand  that  plugs  of  viscid  mucus  in  certain  situations  may  obstruct  tha 
ingress  of  the  inspired  air  into  the  air-cells,  without  obstructing  the  egreos  of 
air  from  the  cells  in  expiration  ;  hence  collapse  occurs  of  the  lobules  to  whiok 
the  obstructed  tubes  are  distributed.     In  expiration  the  plugs  are  moved  by 
the  current  of  air  from  the  smaller  into  the  larger  tubes,  but  in  inspintioi 
the  current  moves  them  into  a  position  in  which  the  progress  of  air  is  inte^ 
rupted.     It  is  supposed  that  collapse  may  occur  when  the  current  of  air  it   » 
expiration  as  well  as  in  the  act  of  inspiration  is  obstructed,  the  air  which  ii   \ 
thus  pent  up  in  the  lobules  being  absorbed.     In  proportion  to  the  number  of   < 
collapsed  lobules  the  respiratory  function  is  compromised,  and  danger  from  \ 
apnuoa  may  att-end  this  accident.     It  is  more  liable  to  occur  in  young  childm    | 
than  in  adults,  because  children  do  not  promote  expectoration  by  Yoluotaxj   ' 
efforts,  and  also  because  the  respiratory  acts  are  less  vigorous.     It  ooeim 
especially  in  feeble  children.     It  does  not,  however,  belong  exclusively  to 
acute  bronchitis  in  young  children  ;  it  occurs  in  aged  persons,  and  may  tako 
place  in  those  of  any  age  who  are  constitutionally  weak.     It  is  also  incidental 
to  chronic  bronchitis  in  children  and  adults,  and  it  enters,  as  will  be  aeot 
hereafter,  into  the  causation  of  emphysema  of  the  lungs. 

The  occurrence  of  collapse  of  pulmonary  lobules  may  be  strongly  suspeetod 
in  the  course  of  acute  bronchitis  if  the  respirations  become  frequent,  wiA 
dilatation  of  the  alae  nasi,  accompanied  perhaps  with  lividity,  and  if  the  aymp- 
toms  and  signs  of  acute  lobar  pneumonitis  be  wanting.  Physical  exploratiot 
does  not  always  furnish  definite  signs  of  this  accident.  Relative  dulnen  oa 
percussion,  may  be  found  on  one  side  if  there  be  a  marked  disparity  hetweea 
the  two  lungs  as  regards  the  number  of  lobules  which  are  collapsed.  The 
respiratory  murmur  is  more  feeble  over  the  posterior  than  over  the  anterior 
portion  of  the  chest,  and  if  relative  dulness  on  percussion  exist  on  one  side 
the  murmur  of  respiration  will  be  more  feeble  on  that  side.  Mucous  rftlet 
are  more  or  less  abundant. 

In  the  TREATMENT  of  bronchitis  in  young  children  the  liability  to  thisacet 
dent  is  to  be  considered.  Mild  emetics  are  indicated  with  a  view  to  promote 
the  expulsion  of  mucus  from  the  bronchial  tubes.  They  are  admiaaUe 
because  they  occasion  less  disturbance  than  in  adults.  They  are  indicated 
because  in  young  children  the  acts  of  coughing  are  for  the  most  part  paielj 
reflex ;  that  is,  voluntary  efforts  to  expectorate  are  not  made.  They  should 
not,  however,  be  repeated  too  frequently,  and  antimonial  emeUca  should  nerer 
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be  eiuplnved.      Apomorphia,  administered  hypodcmiically.  has  been  rccom- 
lUfndoi  as  an  emetic  and  expectorant ;  but  the  grave  effects  whicli  have  sonic- 
tinie.*  followed  small  doses  render  the  use  of  this  remedy  of  doubtful  expe- 
dieucy.  especially   in    young  children.      Kemedies   to  maintain   nausea  are 
ci>ntra indicated  on  account  of  their  depressing  effect ;  an  emetic  should  be 
given  to  prt>duce  prompt  vomiting,  and  afterward  nauseant  remedies  withheld 
until  a  repetition  of  the  emetic  be  deemed  advisable.     In  the  interval,  tonic 
remedies,  a  nutritious  diet,  and  perhaps  alcohol,  are  called  for  t'j  support  the 
general  strength.     Opium  is  to  be  given  with  groat  circumspection,  since  it 
niiy  favor  the  accumulation  of  mucus  in  the  bronchial  tubes.     The  chief 
objects  of  treatment,  in  short,  are  twofold :  jirttf,  to  supply  the  want  of  vol- 
untary efforts  of  expectoration  by  the  judicious  employment  of  emetics ;  and 
f*f>#i*c/,  by  sustaining  measures  to  maintain  the  force  of  the  respiratory  acts. 
The  iodide  of  pfjtussium,  given  pretty  freely,  has  seemed  to  me  to  have  a 
curative  effect.     Measures  to  excite  deep  insj)irations,  referred  to  in  connec- 
tii'U  with  broncho-pneumonitis  (vide  p.  17G),  are  to  be  mentioned  as  entering 
into  the  treatment. 

Acute  Bronchitis  affecting  the  Small  Bronchial  Tubes. 

An  extension  of  inflammation  from  the  larger  and  medium-sized  tubes  to 
those  of  small  size  gives  rise  to  the  variety  of  bronchitis  commonly  called 
capillary  bronchitis.  This  application  of  the  term  capillary  is  not  strictly 
correct.  The  truly  capillary  tubes — that  is,  the  ultimate  subdivisions  of  the 
bronchial  tree,  or  the  bronchioles — are  not  the  seat  of  inflammation  in  this 
affection.  They  are  involved  in  pneumonitis.  The  bronchial  branches  of 
raiall  Mse,  but  not  the  smallest,  are  affected  in  so-called  capillary  bronchitis. 
Th«  larger  tubes  are  generally  first  affected,  and  the  small  tubes  become 
uvvlved  by  a  more  or  less  rapid  extension  of  the  inflammation.  The  affec- 
tion has  heretofore  been  known  by  various  titles,  such  as  catarrhus  senilis, 
peripneumonia  notha,  bastard  pleurisy,  suffocative  catarrh,  etc. 

This  affection  differs  widely  from  ordinary  acute  bronchitis  as  regards  its 
clinical  history  and  danger.  It  is  an  exceedingly  grave  affection,  proving 
fatal,  especially  in  young  children,  in  a  large  majority  of  eases.  The  danger 
proceeds  from  obstruction  to  the  current  of  air  to  and  from  the  air- vesicles. 
The  obstruction  is  due  to  the  small  size  of  the  affected  tubes ;  the  swelling 
of  the  mucous  membrane  and  the  presence  of  muco-purulont  liquid,  which 
in  the  larger  tubes  do  not  interrupt  the  free  passage  of  air,  occasion  in  the 
RDall  tabes  serious  interference,  and,  as  the  affection  is  bilateral,  fatal  apncca 
u  liable  to  be  produced. 

In  acute  bronchitis  of  the  small  bronchial  tubes  the  inflammation  is  much 
more  intense  than  in  acute  simple  bronchitis  of  the  large  tubes.     The  small 
bronchi  contain  muco-pus,  which  escapes  in  small  dn>ps  when  a  section  of  the 
\nnc%  is  made.     I'^pon  microscopical  examination  the  walls  of  the  affected 
portions  of  the  bronchi  are  found  infiltrated  with  emigrated  white  blood-cfjr- 
puscles,  and  frequently  inflammatory  products  exist  in  the  air-cells  immedi- 
ately adjacent  to  the  inflamed  bronchi.     Obstruction  from  plugging  of  the 
tubes  with  muco-pus  leads  to  collapse  of  pulmonary  lobules.    These  collapsed 
lobules  become  secondarily  inflamed.     It  is  thus  seen  that  the  lesions  are  not 
confined  to  a  simple  inflammation  of  the  mucous  membrane  of  the  small 
bronchi,  but  embrace  also  inflammation  of  the  other  coats  of  the  bronchi  and 
of  the  air-cells  in  connection  with  the  bronchi.     There  is,  therefore,  in  most 
ea^es.  broncho-pneumonitis.      The  lungs  are  generally  hyperaemic,  and   are 
often  (edematous.     There  is  usually  compensatory  emphysema  of  the  superior 
and  anterior  parts  of  the  lungs. 
16 
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The  mechanical  obstruction  and  the  incidental  circumstances  just  stated 
afford  an  explanation  of  the  symptoms  which  make  up  the  clinical  history  uf 
this  variety  of  bronchitis ;  and  as  regards  its  clinical  history  it  presents  a 
striking  contrast  to  acut«  bronchitis  limited  to  the  larger  tubes.  The  respi- 
rations are  frequent  in  proportion  to  the  bronchial  obstruction.  In  young 
children  they  may  be  increased  to  60  or  70  per  minute.  Dyspnoea  exists  io 
a  degree  corresponding  to  the  acceleration  of  breathing.  In  severe  eases  it 
amounts  to  orthopnoca,  the  patient  keeping  the  sitting  posture  and  suffering 
extremely  for  the  want  of  breath.  The  speech  is  short  and  jerking ;  the  alis 
nasi  dilate  ;  the  face  is  congested  and  swollen  ;  and  the  ccmntenance  expresses 
anxiety  and  distress.  Lividity  is  marked,  partly  in  consequence  of  imperfect 
oxygenation  of  the  blood,  but  more  especially  of  its  accumulation  in  the 
right  cavities  of  the  heart  (cyanosis).  There  is  great  restlessness.  The 
pulse  is  notably  frequent,  but  not  accelerated  in  proportion  to  the  respirations. 
Cough  is  more  or  less  prominent,  and  is  difficult  and  ineffectual  from  the  want 
of  breath.  .  The  expectorated  matter  coming  from  tlie  small  tubes  does  not 
contain  bubbles  of  air;  its  specific  gravity  is  grcfiter  than  that  of  water,  tod 
it  has  sufficient  consistence  to  preserve  the  form  of  the  tubes.  In  its  passage 
along  the  large  tubes  it  becomes  mixed  with  mucus  from  the  latter,  which 
contains  air  and  consequently  floats  on  water.  The  characteristic  expectora- 
tion consists  of  mucus  floating  on  wator,  with  which  are  connected  filaments 
sinking  below  the  surface. 

The  symptoms  distinguish  sufficiently  capillary  bronchitis  from  bronchitis 
limited  to  the  larger  tubes,  but  they  do  not  always  suffice  for  the  discrimi* 
nation  of  this  from  other  affections.  It  should  never  be  confounded  with 
laryngeal  affections  occasioning  obstruction  (simple  or  pseudo-membranom 
laryngitis),  for  in  these  affections  the  voice  is  affected,  the  cough  is  chano* 
teristic,  and  the  respirations  are  labored,  but  not  notably  accelerated.  Atten- 
tion to  the  points  just  named  will  show  the  affection  to  be  seated  within  tha 
chest.  The  diseases  with  which  it  is  most  liable  to  be  confounded  arc  pneu- 
monitis, asthma,  and  ordinary  acute  bronchitis  with  collapsed  lobules.  It  may 
generally  be  discriminated  from  these  affections  by  means  of  physical  signs 
taken  in  connection  with  the  symptoms.  The  resonance  on  percussion  is  nol 
diminished  in  capillary  bronchitis,  and  over  the  upper  lobes  it  may  be  greater 
than  in  health,  owing  to  an  emphysematous  condition  of  the  air-vesicles.  The 
presence  of  muco-purulent  li<iuid  in  the  small  tubes  gives  rise  to  fine  bubbline 
(subcrej)itiint)  rales.  As  the  affection  is  bilateral,  the  rales  are  heard  on  both 
sides,  and  especially  on  the  posterior  aspect  of  the  chest.  The  respiratory 
murmur  is  weakened.  The  anterior,  superior,  and  middle  portions  of  the 
chest  in  a  young  child  may  become  largely  dilated,  presenting  the  character- 
istic deformity  of  long-continued  and  great  emphysema,  this  appearance  dis- 
appearing after  recovery. 

Lobar  pneumonitis  is  to  be  excluded  by  the  absence  of  the  symptoms  and 
signs  diagnostic  of  that  disease.  Dulness  on  (>ercus.sion  extending  over  one 
or  more  lobes  is  wanting.  Pneumonitis  is  generally  abruptly  developed,  and 
is  not  preceded  or  accompanied  by  bilateral  bronchitis.  It  is  rare  for  pneii* 
monitis  affecting  but  one  lobe  to  occasion  so  much  disturbance  of  the  respin* 
tion  as  takes  place  in  severe  cases  of  capillary  bronchitis.  The  crepitant  rAle, 
if  it  be  present,  denotes  pneumonitis,  and  if  this  affection  exist  and  liaT« 
advanced  far  enough  for  bubbling  rales  to  become  developed,  the  latter  are 
confined  to  one  side  only,  except  in  the  rare  instances  in  which  the  pneani»- 
nitis  is  double.  The  temperature  of  the  body  is,  as  a  rule,  higher  than  in 
capillary  bronchitis,  the  thermometer  in  the  latter  rarely  showing  an  eleTfr> 
tion  above  102°  F. 

Asthma  is  not  accompanied  by  pyrexia.     The  respirations  are  not  rapid. 
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but  labored,  tbe  labor  beinjr  especially  marked  in  expiration  Cexpiratory 
d\>piitjca).  They  are  accompanied  by  loud  sibilant  and  sonorous  rales,  it 
i>  a  paroxysmal  affection,  the  dyspnoea  not  persisting  as  in  capillary  brnn- 
chitis :  aiul  unless  the  case  happen  to  be  one  in  which  asthma  is  ex])i'rionced 
for  the  first  time,  the  liability  of  the  patient  to  this  affection  is  known. 

The  discrimination  from  acute  bronchitis  of  the  larger  tubes  with  collapsed 
k>buleri  or  bruncho-pneumonitis  is  more  difficult.  The  differential  dia<rnosis 
uusl  be  liased  on  the  frreater  gravity  of  the  symptoms,  the  clearnrss  i){  the 
resonance  on  percussion,  and  the  diffusion  over  both  sides  of  the  subcrepitant 
rilcri  in  cases  of  capillary  bronchitis. 

Extensire  broneho-pncumonitis  supervening  upon  capillary  bronchitis  of 
course  increases  the  gravity  of  the  local  symptoms  and  the  danger.  A  rise 
of  lempemture  to  103°  or  104°  renders  this  complication  j)rol)able.  but  by  no 
uean^  certain,  for.  exceptionally,  these  temperatures  are  observed  m  cases  of 
capillary  bronchitis  without  the  pneumonic  complication.  The  occurrence  of 
the  latter  cannot  always  be  ascertained  by  means  of  physical  signs. 

Pleuritis  with  large  effusion  may  give  rise  to  accelerated  breathing,  livid- 
itv.  t;tc.,  but  this  affection  is  readily  excluded  by  the  absence  of  the  signs 
denoting  the  accumulation  of  liquid  in  the  pleural  cavity. 

Cipiliary  bronchitis  occurs  especially  in  young  children,  and  next  in  frc- 
({ueDcy  in  the  aged,  but  it  is  occasi(>nally  met  with  in  adults.  It  is  always 
1  diseast*  of  gravity,  but  particularly  so  at  the  two  extremes  of  life.  In 
joung  children  and  the  aged  it  proves  fatal  in  a  very  large  pro])nrtion  i)f 
case*.  It  destroys  life  in  some  cases  rapidly.  I  have  known  it  to  prove 
fatal  in  less  than  twelve  hours  after  the  symptoms  denoted  gravity  of  dis- 
ease. The  average  duration  in  fatal  cases  in  children  is  from  three  to  five 
days.  The  duration  is  longer  in  adults,  and  the  disease  is  much  less  grave 
after  childhoi^id  and  during  middle  age.  •  In  ca.ses  ending  in  recovery,  conva- 
]ei>cence  becomes  established  after  a  duration  varying  from  a  week  to  two 
veekii.  Happily,  it  is  by  no  means  a  disease  of  frequent  occurrence  even  in 
jouDg  children.  In  the  mode  of  dying  apncca  predominates;  and  tlioprog- 
ren  toward  a  fatal  termination  is  denoted  by  increasing  lividity.  the  pulse 
bediming  more  and  more  frequent  and  feeble,  the  skin  covered  with  clammy 
penpiration.  the  labor  and  frequency  of  the  respirations,  together  with  cough 
and  expectoration,  diminishing  toward  the  close  of  life  from  museular  pros- 
tntioD.  Thrombosis,  or  the  formation  of  a  clot  in  the  right  side  of  the 
lieart,  is  an  occasional  accident  which  may  prove  the  immediate  cause  of 
death. 

Treat VF.NT. — Bloodletting  may  be  employed  at  the  onset  und(T  thosi 
conditions  by  which  the  employment  of  this  remedy  in  other  inflammatory 
affections  is  to  be  regulated.    It  is  not  admissible  in  young  or  feeble  su))iects, 
and  in  employing  this  or  any  other  debilitating  measure  tbe  physician  should 
Btit  low  sight  of  the  fact  that  it  is  important  to  economize  the  strength  of  the 
patient  in  order  that  the  laborii)us  efforts  of  breathing  may  be  carried  on  ior 
a  length  of  time  sufficient  for  the  resolution  of  the  disease.     The  danircr  and 
di<)tre:»  incident  to  the  disease  arise  chiefly  from  the  deficiency  of  fresh  sup- 
plier of  air  in  the  air-cells  ;  and  if  bloodletting  be  injudiciou.'ily  practised,  the 
patient  suffers  from  the  want  of  lM)tn  blood  and  air.     The  imjiortance  of 
fODDOiDizing  strength  should  also  enforce  circumspection  in  the  use  of  saline 
depletants  and  sedative  remedies.     These  should  not  be  pushed  to  the  extent 
of  pmdacing  prostration.     The  difficulty  consists  in  mechanical  obstruetion, 
wmeh  neither  these  nor  any  therapeutical  measures  will  immediately  remove. 
The  safety  of  the  patient  depends  on  the  maintenance  of  life  until  tlie  disease 
passes  through  its  career.     The  inhalation  of  oxygen  aflbrds  marked  relief 
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of  the  dyspnoDa.  Breathing  warm  vapor  is  not  only  highly  useful  as  a  ptlli- 
ativc  measure,  but  it  doe.s  not  a  little  toward  promoting  resolution  of  the 
inflammation.  It  should  form  an  important  part  of  the  treatment ;  and  the 
must  effective  method  is  to  keep  the  atmosphere  of  the  room  constantly  and 
alnindantly  charged  with  steam  during  the  course  of  the  disease.  Water  in 
several  vessels  should  be  kept  at  the  point  of  ebullition  by  means  of  heat  in 
fireplaces,  stoves,  or  burning  gas.  The  temperature  of  the  room  should  be 
kept  at  a  high  point,  83°  to  1)0°.  The  iodide  of  potassium  should  be  given 
freely. 

Emetics  in  young  children  are  advisable  for  a  reason  already  stated — namely, 
to  supj>ly  the  want  of  voluntary  efforts  of  expectoration.  Care,  however,  is 
to  be  taken  not  to  repeat  them  so  often  as  to  occasion  exhaustion.  The  use 
of  apomorphia  has  been  already  referred  to  (p.  225).  Laxatives  arc  useful 
by  diminishing  the  contents  of  the  intestines,  and  thereby  giving  space  for 
more  effective  action  of  the  diaphragm  in  respiration.  Kevulsive  applications 
to  the  chest  are  useful,  but  blisters  are  of  doubtful  utility. 

The  great  object  being  to  carry  the  patient  safely  through  the  disease,  sup- 
porting measures  are  early  indicated,  and  they  are  important  in  proportion  as 
the  synijjtums  denot<3  failure  of  the  vital  powers. 

Epidemic  Bronchitis— Influenza. 

For  the  last  four  or  five  centuries  medical  observers  have  noted  the  occur- 
rence from  time  to  time  of  an  epidemic  affection  characterized  by  bronchitis. 
In  m<>>t  countries  it  is  commonly  known  by  the  name  iuflnenziu  after  a  term 
introduced  by  the  Italian  writers  in  the  seventeenth  century.  In  France  it 
is  called  la  grippe.  As  an  epidemic  it  is  remarkable  for  its  extensive  and 
ra|)id  diffusion,  sometimes  extending  within  a  brief  ])criod  over  many  different 
and  widt'ly-separated  countries.  During  its  prevalence  a  vast  number  of  per- 
sons of  all  ages  are  simultaneously  affected.  In  some  epidemics  the  fatality 
has  been  large,  but  in  most  fatal  cases  other  affections  are  developed,  espe- 
cially the  so-called  capillary  bronchitis  and  broncho-pneumonitis.  The  fatal- 
ity is  limited  chiefly  to  the  aged  and  to  persons  with  feeble  constitutions. 

The  inflammation  of  the  nostrils  which  usually  precedes  the  bronchitis  oftea 
extends  into  the  frontal  and  maxillary  sinuses,  to  the  lachrymal  ducts  and 
conjunctiva,  and  into  the  p]ustachian  tube.  Frontal  headache  is  a  prominent 
symptom.  Epidemic  bronchitis  is  accompanied  by  more  marked  general  symp- 
toms than  the  sporadic  form — namely,  chills,  pyrexia,  lassitude,  debility,  ano- 
rexia, etc.  In  the  epidemic  much  oftener  than  in  the  sporadic  aflPection  the 
^neral  symptoms  seem  to  be  out  of  proportion  to  the  bronchial  affection,  and 
to  denote  an  essential  fever  rather  than  a  purely  local  disease.  It  often  ends 
in  free  perspiration  or  with  diarrhoea. 

A  special  cause  is  involved  in  the  production  of  this  as  of  every  other  ejM- 
deuiic  disease.  The  nature,  source,  and  mode  of  action  of  the  special  cause 
are  not  established.  It  has  been  attributed  to  ozone  in  the  atmosphere  by 
Scha'nl)ein  and  others,  to  animalcuinc  by  Holland,  and  to  cryptogamic  produo- 
lions  by  the  late  Prof.  J.  K.  Mitchell.  The  special  cause  doubtless  exists  in 
the  atniusphere,  and  is  independent  of  appreciable  atmospheric  changes.  Thu 
fact  was  exemplified  in  the  jMassachusetts  General  Hospital  during  the  exten- 
sive prevalence  of  this  epidemic  in  1H32.  Nearly  all  the  patients  in  the  hos- 
pital were  affected,  although  the  wards  were  kept  day  and  night  at  a  unifonn 
temperature.'  Heing  an  infectious  disease,  the  parasitic  doctrine  not  oqly 
ofi'ers  a  rational  view  of  its  etiology,  but,  rea.soning  from  analogy,  is  a  logieid 
inference. 

The  disease  is  generally  mild,  but,  as  already  stated,  it  is  liable  to  lead  to 
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the  development  of  local  affecti«»n8  other  than  bronchitis,  and  may  in  this  way 
pwve  fatal,  (lairdoer's  observations  go  to  show  that  dnrinp  the  provulonee 
of  influenza  other  diseases  are  usually  severe,  and  that  the  rate  of  mortality 
from  all  diseaH^s  is  increased.  The  duration  of  an  attack  of  influenza  is  frem 
three  to  six  days. 

In  the  treatment  of  epidemic  bronchitis  bloodletting  is  raroly  if  ever 
Rtfuired.  In  healthy,  vigorous  subjects  brisk  purging  has  seemed  to  me 
useful.  This  should  not  be  resorted  to  if  the  ])atient  be  feeble  or  advanced 
in  years.  Aside  from  purgation,  diaphoretic  remedies  and  opium  will  meet 
the  therapeutic  indications.  Associated  affections  claim  appropriate  troat- 
ment,  but  debilitating  or  depressing  measures  are  to  be  employed  with  greater 
fircumspeetion  than  if  the  aifeetions  were  primary.  Tn  aged  and  feeble  per- 
son? tonic  and  supporting  measures  may  be  highly  important.  The  remarks 
in  reference  to  the  disinfectant  treatment  of  sjioradic  bronchitis  (p.  2215)  are 
of  course  applicable  to  influenza. 

Bronchitis  with  Fibrinous  Exudation. 

A  variety  of  bronchitis  is  characterized  by  a  fibrinous  exudation  on  the 
inflamed  mucous  suriace.  This  characteristic  feature  is  ex])ressed  by  the 
names  diphtheritic,  pseudo-membranous,  plastic,  croupous,  or  cronpal,  which 
have  been  applied  to  it.  It  is  frequently  associated  with  inflammation  of  the 
larynx  and  trachea,  attended  with  a  similar  exudation,  constitutinir  the  afi"ec- 
tiiin  known  commonly  as  true  croup  and  occurring  also  in  certain  cases  r>f 
diphtheria.  But  reference  is  here  made  to  bronchitis  with  this  peculiarity 
otcurring  independently  of  a  similar  affection  of  the  larynx  and  trachea. 
Exclusive  of  the  cases  in  which  it  accompanies  croup  and  di]ditheria,  it  is  a 
rare  variety  of  bnmchitis.  The  exudation  is  similar  to  that  in  the  })rnnchitis 
Kfondary  to  croup.  It  forms  a  dense  membraniform  layer,  which  at  first  is 
eitisely  agglutinated  to  the  mucous  surface,  but  sooner  or  later,  loosened  and 
detached  by  a  suppurative  process,  is  expectorated.  AVhen  expectorated,  the 
fiil«e  membrane,  as  it  is  called,  either  has  the  form  of  patches  or  stri])s,  or  it 
is  thrown  off  entire  from  portions  of  the  bronchial  tubes,  and  when  carefully 
di«played  may  be  found  to  consist  of  casts  representing  more  or  less  of  the 
bmnchial  subdivisions.  Aside  from  the  form  of  casts  of  the  tubes,  the  fibrm- 
oii!»  character  of  the  expectorated  matter  may  be  ascertained  by  microscopieal 
examination  and  by  chemical  reagents.  It  presents  the  fibrilla?  which  charac-  ^ 
teriie  exuded  fibrin  in  other  situations.  Placed  in  a  solution  of  acetic  acid,,  (X,  \ 
it  beeumcs  swollen,  whereas  mucus  contracts  and  is  thereby  rendered  more  j 
deD«e. 

The  fibrinous  casts  are  expectorated  in  a  globular  mass  enveloped  in  mucMs, 
ud  without  close  examination  they  are  liable  to  be  overhK»ked.  AVhen  the 
nncus  is  carefully  removed,  the  casts,  displayed  in  li«|uid.  sometimes  re])rese:it 
a  hrr^nchial  stem  of  considerable  size  with  subdividing  branches  which  have 
extended  to  the  smallest  ramifications.  These  exudative  casts  are  to  be  dis- 
tinguished from  those  produced  by  the  coagulation  of  blof»d  within  the  tubes 
in  srime  cases  of  bronchorrhagia.  The  latter  do  not.  like  the  former.  |)resent 
Kaninap  or  concentric  layers,  and  they  contain  blood-corpuscles  in  greater  or 
Jew  quantity.     They  are  of  course  preceded  by  haemoptysis. 

The  inflammation  in  cases  of  bronchitis  with  fibrinous  exudation  is  either 
acute,  subacute,  or  chronic.  Occurring  in  young  children,  it  may  oecasi<in 
»aiEeient  obstruction  to  seriously  compromise  respiration,  and  it  frequently 
l^fffYti  fatal.  Aflfeeting  adults,  however,  if  not  complicated  with  other  grave 
affections,  it  rarely  destroys  life,  and  in  the  majority  of  cases  the  recovery  is 
complete.     I  have  met  with  a  case  in  which  it  was  as^ociatc<l  with  asthma 
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and  emphysema.  Fibrinous  bronchitis  has  been  associated  in  many  cases  with 
phthisis.  I  have  known  it  to  occur  in  connection  with  acute  lobar  pnea- 
monitis. 

There  arq  no  symptoms  or  si<;ns  by  means  of  which  the  diagnosis  of  this 
variety  of  bronchitis  can  be  made  out  prior  to  the  expectoration  of  false  mem- 
brane or  bronchial  easts.  When  this  occurs  the  character  of  the  affection  is 
of  course  manifest.  This  expectoration  is  preceded  and  accompanied  by  vio- 
lent paroxysms  of  coughing.  It  is  followed  by  a  muco-purulent  ftxpectom- 
tion,  which  may  be  bloody.  The  symptoms  are  relieved  by  the  removal  of 
the  fibrinous  exudations  or  casts.  The  expectoration  of  the  latter  rosy  be 
repeated  after  intervals  of  days,  weeks,  months,  or  even  years.  The  charso* 
ter  of  the  disease,  if  it  prove  fatal  before  the  expectoration  of  false  mem- 
brane takes  place,  may  be  suspected,  but  thd  symptoms  and  signs  show  only 
the  existence  of  bronchitis  with  obstruction  of  bronchial  tubes  and  perfaspi 
colhipse  of  puhnonary  lobules.  This  variety  of  bronchitis  sometimes  recurs 
repeatedly  in  the  same  person.  I  have  met  with  cases  in  which  a  large  num- 
ber of  bronchial  casts  (forty  or  fifty)  were  expectorated  at  as  many  differeot  j 
times. 

The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  acute 
or  chronic  bnmchitis  without  this  peculiar  feature,  and  they  need  not  be 
se))arately  considered.     Warm  vapor  or  spray  inhaled  will  aid  in  the  sepft*    '' 
ration  of  the  false  membrane.  . ' 

Circumscribed  Bronchitis. 

As  already  stilted,  bronchitis  when  circumscribed  is  incidental  to  soma 
other  pulmonary  disease.  It  is  developed  in  pneumonitis,  being  limited  to 
the  lobe  or  lobes  affected,  and  is  the  chief  source  of  the  expectoration  in  tbii 
disease  if  it  do  not  go  on  to  the  suppurative  stage.  It  occurs  in  pulmonary 
phthisis,  and  is  limited  to  the  tubes  in  proximity  to  the  seat  of  the  deposit 
of  tubercle.  The  bronchitis  in  this  disease  furnishes  the  expectoratioD  prior 
to  the  soitening  and  discharge  of  the  tuberculous  product.  As  thus  developedi 
bronchitis  claims  no  special  attention  in  a  therapeutical  point  of  view. 

Chronic  Bronchitis— Fetid  Bronchitis. 

Chronic  bronchitis  may  follow  the  acute  form  or  it  may  be  subacute  from 
the  beginning.  It  is  far  less  frequent  than  acute  bronchitis.  It  occurs  much 
oftener  in  aged  persons  than  during  the  early  and  the  middle  period  of  life. 
It  is  associated  with  asthma,  pulmonary  emphysema,  and  cardiac  lesions,  espo> 
cially  those  involving  mitral  stenosis  or  incompetence  of  the  mitral  valve. 

The  hypenemia  is  less  intense  than  in  acute  bronchitis.  The  color  of  the 
mucous  membrane  may  be  bluish -red  or  it  may  be  grayish  or  slate^olored. 
The  morbid  products  upon  the  membrane  are  similar  to  those  in  acute  bron- 
chitis, but  usually  with  greater  predominance  of  mucus.  More  extensiTe 
changes,  however,  may  occur  in  the  bronchial  wall.  This,  on  the  one  hand, 
may  become  thickened  by  the  development  of  new  connective  tissue,  or  ft 
may  l>ecome  thinned  in  consequence  of  atrophy  of  the  connective  tissne  and 
muscular  fibres.  With  the  production  of  new  connective  tissue  little  papil- 
lary excrescences  are  often  formed  upon  the  mucous  membrane.  In  oons^ 
quence  of  lo.'^s  of  elasticity  of  the  bronchial  wall  from  destruction  of  itsela^ 
tic  fibres,  in  some  cases  there  results  dilatation  of  the  tubes,  or  bronchiectasii 
The  pulmonary  tissue  immediately  surrounding  a  dilated  bronchus  is  usuallr 
indurated  by  increase  of  the  interstitial  tissue.  Three  forms  of  bronchiectaa^ 
may  be  distinguished — namely,  the  cylindrical,  the  fusiform,  and  the  saoei^p^ 
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Uted.     Bmnehiectasis  may  accompany  simple  chronic  bronchitis,  bat  it  is 
more  likely  to  be  produced  when  the  bronchitis  is  associated  with  some 
affection  giving  rise  to  dyspnoea,  such  as  emphysema,  old  pleuritic  thick- 
ening with  adhesions,  fibroid  phthisis,  etc.     Sometimes  one  or  more  lur<;e 
cy«t-like  cavities,  with  smooth  walls  lined  by  ciliated  epithelium,  are  found 
in  the  lung.     These  are  bronchiectases,  and  may  be  sometimes  congenital. 
The  ersfPTOMS  relating  directly  to  the  bronchial  inflammation  are  essen- 
tially the  same  as  in  acute  bronchitis,  differing  only  in  intensity ;  but  con- 
nected with  these  sympt^^ms  frequently  arc  others  proceeding  from  associated 
tffectiuns. 

Pain  ia  generally  wanting,  or  the  patient  complains  only  of  a  sense  of 
nneasiness  or  constriction  beneath  the  sternum.  If  cough  be  frc<|uent  and 
Tiolent,  soreness  may  be  felt  at  the  base  of  the  che^t  on  both  sides  or  at  the 
epi^trinm.  due  to  the  traction  of  the  diaphragm  on  the  ribs.  Febrile  move- 
ment is  slight  or  wanting.  A  slight  exacerbation  of  fever  at  night  is  observed 
in  »ome  cases.  The  appetite  may  continue  good  or  it  may  be  more  or  Ic'^s 
impaired.  The  nutrition  is  frequently  not  much  if  at  all  affected.  The  loss 
of  weight  with  the  continuance  of  the  disease  is  not  marked,  as  it  usually  is 
in  cases  of  pulmonary  phthisis.  The  patient  usually  does  not  present  pallor 
or  a  notably  morbid  aspect. 

More  or  less  cough  always  exists.  In  frequency  and  severity  it  varies 
mnoh  in  different  cases.  It  is  paroxysmal,  violent,  and  difficult  in  proportion 
to  the  small  quantity  and  tenacity  of  liquid  products  within  the  aflfected  tubes 
and  in  proportion  as  the  smaller  tubes  are  involved.  The  expectoration  also 
varies  much  in  diflferent  cases.  It  is  sometimes  abundant,  consisting  of  mucus 
with  serous  transudation.  When  the  latter  is  copious  the  affection  has  been 
called  hronchorrhtrn.  It  may  consist  of  large,  Bf»lid,  greenish  or  ash-colon-d 
sputa,  and  in  some  cases  small  pearl-like  masses  are  raised  after  much  cuugh- 
ing.  In  oases  characterized  by  the  latter  the  disease  has  been  called,  after 
Lsennec,  r^ry  catarrh.  The  sputa  may  at  times  be  streaked  with  blood.  In 
general  the  expectoration  is  muoo-purulent,  the  purulent  characters  not  infre- 
quently predominating,  and  sometimes  it  appears  to  consist  of  pure  pus. 
Fiirnierly  it  was  thought  to  be  highly  important  to  determine  w^hether  the 
expectoration  were  purulent  or  not.  the  presence  of  pus  being  supposed  to 
denote  something  more  than  bronchitis.  This  is  now  deemed  a  point  of  com- 
paratively little  importance  since  it  is  ascertained  that  pus  is  formed  on  a 
mucous  surface.  A  very  copious  expectoration  of  pure  pus,  however,  does 
point  to  s«ime  other  source  than  bronchitis,  such  as  the  discharge  of  a  tuber- 
coloas  abscess,  the  third  stage  of  pneumonitis,  ab.scess  of  the  liver,  evacuating 
thnra^h  the  lung,  empyema  with  perforation,  etc.  The  diversified  characters 
which  belong  to  the  expectoration  in  different  fr>rms  of  the  disease  are  of  less 
value  in  a  diagnostic  view  than  was  formerly  supposed,  since  the  knowledge 
which  has  been  acquired  of  physical  signs  furnishes  a  far  more  reliable  source 
of  information  respecting  intrathoracic  conditions.  The  obvious  differential 
characters  by  which  mucus  and  pus  may  be  distinguished  from  each  other  are 
i»  follows :  Mucus  is  transparent  or  semi-transparent ;  it  is  more  or  loss 
Ti«id;  it  is  stringy  and  not  mi.scible  with  water;  it  retains  bubbles  of  air, 
and  consequently  floats  on  water.  Pus  is  opaque,  less  viscid  than  mucus, 
nincible  in  water,  and  in  water  it  sinks  to  the  bottom.  These  differential 
characters  arc  combined  in  varying  proportions  when  the  matter  of  expec- 
U>ntion  is  muco-purulent. 

The  matter  of  expectoration  in  some  cases  of  chronic,  as  also  of  acute 
hroncViti?,  is  notably  fetid,  having  the  characteristic  odor  of  decomposed 
tmmal  rahstances.  The  aflfection  is  then  said  to  be  fetul  bronrhiffs.  (ren(»r- 
tWy.  ihij  characteristic  fetor  denotes  either  gangrene  of  lung,  bronchitis  with 
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dilated  bronchial  tubes,  or  decomposition  of  matter  within  phthisical  cavities; 
but  it  may  occur  independently  of  any  of  these  conditions.  Gan<!rene  mtj 
be  excluded  by  the  absence,  on  microscopical  examination,  of  any  appearanee 
of  expectorated  pulmonary  tissue,  and  diluted  tubes  by  the  absence  of  the 
signs  of  that  physical  condition.  The  diagnosis  is  to  be  made  by  czcludiDg 
these  diseases,  together  with  pyothorax  and  perforation  of  lung,  the  cxpecto* 
ration  in  the  latter  sometimes  having  a  notable  degre<4  of  fetor.  The  expla- 
nation of  fetid  bronchitis  is  that  circumstances  pertaining  to  morbid  product* 
within  the  tubes  are  favorable  for  the  action  of  the  putrescence-producing 
bact<^ria  derived  from  the  atmosphere.  These  bacteria,  together  with  acicn- 
lar  crystals  of  the  fatty  acids,  are  found  in  the  sputum,  particularly  in  little 
whitish  particles  present  therein. 

Chronic  bronchitis  of  course  involves  the  same  causes  as  the  acute  io  tlie 
cases  in  which  it  is  preceded  by  the  latter.  It  may  be  produced  and  main* 
tained  by  the  inhalation  of  irritating  particles  of  stone  or  metal  in  the  exer- 
cise of  certain  occupations.  Its  continuance  in  some  cases  is  referable  to 
organic  affections  of  the  heart,  consisting  of  obstructive  or  regurgitant  mitral 
lesions.  These  act  by  inducing  pulmonary  congestion.  It  is  an  affection 
incident  to  old  age,  occurring  without  any  obvious  causative  agencies.  It 
occurs  in  youth  and  middle  age  irrespective  of  apparent  causes,  and  is  often 
associated  with  asthma  and  emphysema.  To  these  affections  it  stands  in  the- 
relation  of  a  cause  rather  than  an  effect.  In  culd  latitudes  it  is  sometimes 
manifestly  dependent  on  climatic  causes,  recurring  with  each  successive  win- 
ter, and  disappearing  during  the  summer  season  or  on  removal  to  a  warm 
climato  ("  winter  cough  "). 

It  is  not  an  affection  which  tends  directly  to  destroy  life.  In  the  aged  il 
may  sometimes  predispose  to  the  development  of  capillary  bronchitis,  and 
thus  indirectly  prove  serious.  In  connection  with  the  feebleness  of  advanced 
years  it  may  lead  to  collapse  of  pulmonary  lobules,  and  in  this  way  shorten 
life.  Its  existence  in  a  patient  prostrated  with  any  other  disease  involves 
danger  from  the  accumulation  of  morbid  products  in  the  bronchial  tubes.  It 
may  lead  to  the  development  of  asthma  and  pulmonary  emphysema — affec- 
tions which,  although  not  immediately  danp:erous,  diminish  the  duration  of 
life.  Aside  from  these  contingencies,  the  evil  to  be  apprehended  is  the  per- 
manency of  the  affection.  It  is  liable  to  become  established,  persisting  for 
years,  and  in  aged  persons  for  the  remainder  of  life.  The  existence  of  chronio 
bronchitis  does  not  involve  an  increased  liability  to  the  development  of  pul- 
monary phthisis. 

The  DIAGNOSIS  of  chronic  bronchitis  involves  discrimination  from  pulmonarj 
phthisis.  This  would  be  difficult,  and  sometimes  impossible,  were  the  inves- 
tigation to  be  limited  to  the  symptoms ;  hence  before  physical  signs  were 
studied  these  two  affections  were  of  necessity  confounded.  The  importanee 
of  the  discrimination  is  obvious  in  view  of  the  great  difference  between  thft 
affections  as  regards  prognosis.  The  differential  diagnosis  is  to  be  based  on 
the  absence  of  the  symptoms  and  signs  which  are  diagnostic  of  phthisis.  In 
other  words,  it  is  concluded  that  the  latter  docs  not  exist,  from  negative  eri- 
deuce  or  reasoning  by  way  of  exclusion.  The  absence  of  symptoms  which 
belong  to  the  clinical  history  of  phthisis  is  also  to  be  considered,  such  as  pro- 
gressive murked  emaciation,  haemoptysis,  and  accelerated  breathing.  These 
symptoms  are  wanting  in  chronic  bronchitis.  The  physical  signs  in  this 
variety  of  bronchitis  are  the  same  as  in  the  acute  form — namely,  the  preaenoo 
of  dry  and  moist  bronchial  rales,  the  resonance  on  percussion  and  the  vocnl 
resonance  unaffected,  and  the  respiratory  murmur  weakened  and  sometimes 
suppressed  over  a  portion  of  the  chest  from  temporary  obstruction  of  bronchinl 
tubes,  but  its  characters,  aside  from  weakness,  unchanged.    The  parasitic  doo- 
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Ine  of  phthisis  has  rendered  the  microscopical  examination  of  the  sputum 
iportant  in  the  differentiation  of  this  affection  from  chronic  bronchitis.  The 
»!«noe  of  the  bacillus  tuberculosis  in  a  single  specimen,  however,  is  not  suf- 
.-ient  to  exclude  phthisis,  but  the  negative  result  iu  repeated  examinations 
les  far  toward  the  exclusion  of  that  disease. 

The  coexistence  of  pulmonary  emphysema  i.s  to  be  determined  by  symptoms 
nd  signs  diagnostic  of  this  affection,  which  will  be  con.^idcred  in  the  next 
bapter. 

In  the  TRE.\TMEXT  of  chronic  bronchitis  bloodletting  or  other  depletory  mea.s- 
iTts  are  never  indicated.     The  affection  seUhmi  exists  under  circumstances 
sbich  render  it  desirable  to  lower  the  powers  of  life.     Counter- irritation  by 
Duans  of  croton  oil  or  stimulating  liniments  is  sometimes  useful.     The  diet 
frhould  be  nutritious,  but  not  stimulating,  consisting  of  milk.  x^^^i<,  fowl,  fi^h, 
tnd  farinaceous  articles.     Meat,  however,  is  not  to  be  interdicted  if  the  sys- 
tem be  enfeebled.     Wine  and  alcoholics  are  to  be  avoided,  except  when  meas- 
ntM  to  support  or  strengthen  the  system  are  indicated.     Attention  to  the 
jorface  of  the  lx»dy  is  important.     In  a  cold  or  variable  climate  w(K»llen  or 
feilk  garments  should  be  worn  next  the  skin.     An  undergarment  of  buckskin 
or  clainois  leather,  worn  over  light  woollen  or  silk,  affords  during  coM  weather 
p»t  protection  and  saves  the  inconvenience  of  an  undue  quantity  of  cloth- 
inj[.   The  object  is  to  secure  uniformity  of  the  temperature  of  the  surface  and 
to  maintain  the  functions  of  the  skin. 

Medicines  may  be  employed  with  a  view  to  palliation  and  cure.  If  cough 
be  troublesome,  exceeding  that  required  for  expectoration,  soothing  remedies 
ire  called  for.  Opium,  however,  is  to  be  prescribed  with  circumspection  ;  in 
the  first  place,  lest  the  habit  of  using  it  be  formed — a  consideration  to  be  taken 
into  account  in  all  chronic  affections  ;  and  in  the  second  place,  in  feeble  sub- 
jects and  under  circumstances  in  which  there  may  be  danger  from  an  accu- 
nulaiion  in  the  bronchial  tubes,  serious  consequences  may  follow  blunting  that 
i*i«eof  the  pre.»ience  of  morbid  products  which  induces  acts  of  expectoration. 
Mureorer.  the  use  of  opium  tends  to  impair  the  digestive  j)owers.  For  these 
J*»song  other  anodynes,  such  as  hyoscyamus,  conium,  belladonna,  and  hydro- 
^anic  acid,  are  generally  to  be  j) referred. 

As  a  rule,  the  remedies  which  are  called  expectorants  are  not  indicated. 
Tbcaaawant  expectorants  do  harm  by  their  depressing  effect  and  by  disturb- 
UjC  the  appetite  and  digestion.  The  stimulant  exjiectorants,  such  as  8(|uills, 
**wn,  etc.,  are  of  doubtful  effieacv,  and  if  not  useful  are  more  or  less 
hanfal. 

Cenain  remedies,  however,  sometimes  exert  a  curative  effect.  The  iodide 
*f  potassium  (or  the  iodide  of  amnKniium)  is  one  of  these,  and  perhaps  the  one 
■wt  likely  to  be  successful.  Five  or  ten  grains  three  or  four  times  daily 
•*ybe  piven  at  first,  and  before  abandoning  the  remedy  as  useless  the  dose 
^•^M  be  increased  to  the  limit  of  tolerance.  This  remedy  is  not  always 
Crated  even  in  moderate  or  small  d*»ses,  and  it  is  by  no  means  always  suc- 
*«fiil.  even  when  large  doses  occasion  no  inconvenience.  The  muriate  of 
■■BJonia  is  in  some  cases  a  curative  remedy.  I  have  known  it  to  effect  a 
pnnapt  cure,  the  disease  having  existed  for  ten  years.  The  chlorate  of 
P^«a.  half  an  ounce  of  a  saturated  solution  given  twice  or  three  times  daily, 
in  ifiiQe  instances  proves  highly  useful  and  may  effect  a  curi?.  The  balsam 
W^paiba  is  a  remedy  the  value  of  which  in  this  disease  is  not  generally 
•Ppreciatcd.  It  has  no  value  in  certain  eases,  but  its  curative  effect  is  sonie- 
^^  *i  marked  that  it  would  seem  to  be  almost  a  specific  remedy.  The 
^P'ots  of  tuq>entine  occasionally  prove  equally  efficacious.  A  good  method 
*'f  firing  the  latter  is  in  what  the  late  Prof.  Clark  of  Boston  called  the  con- 
^11008  dose-^namely,  a  drop  in  an  emulsion  every  one  or  two  hours  through- 
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out  the  day.  Other  balsamic  remedies,  the  balsams  of  Tolu,  Peru,  and  sandal- 
wood, are  among  the  curative  remedies,  to  which  arc  to  be  added  tar  aod  tk 
compound  tincture  of  benzoin.  The  bromine  salts  are  to  be  mentioned  tt 
useful  remedies.  This  list  might  be  extended.  As  an  illustration  of  th§ 
great  number  of  remedies  which  have  been  found  useful  in  bronchitis,  tte 
National  Dispensatory  enumerates  under  this  head  one  hundred  and  tweotj* 
two  articles. 

Frequently,  marked  benefit  as  regards  the  bronchitis  is  derived  from  torii 
remedies  in  conjunction  with  measures  to  invigorate  the  system.  The  sthi 
of  quinia  and  the  preparations  of  iron  are  often  highly  useful.  These  ail 
other  tonic  remedies  are  indicated  if  the  powers  of  the  system  be  reduced  m 
the  patient  be  ana}mic.  A  generous  diet  is  to  be  conjoined,  and  wine  or 
holies  may  be  taken  moderately  with  advantage.  Out-ofnloor  life  in 
cases  should  be  added.  This  plan  of  treatment  is  applicable  to  a  pretty  lii|| 
proportion  of  the  cases  of  chronic  bronchitis;  and  to  improve  the  gensn 
health  and  restore  vigor  are  important  objects  in  the  treatment  of  thm4 
of  any  other  chronic  local  affection. 

It  is  an  object  of  treatment  in  some  cases  to  diminish  the  amount  of 
toration  when  this  is  excessive.     For  this  end  astringent  remedies  mnji 
prescribed,  such  as  tannic  acid,  the  persulphate  or  pernitrate  of  iron,  anal 
preparations  of  zinc.     After  a  bronchitis,  however,  has  become  habitual,  eijpii 
cially  in  the  aged,  it  sometimes  appears  to  be,  as  it  were,  an  element  of  heuk 
At  all  events,  patients  complain  of  the  discomfort  arising  from  the  sna 
sion  or  diminution  of  the  expectoration,  and  for  this  reason  opiates  do 
afford  relief.      Under  these  circumstances  expectorants  are  useful  m 
liatives. 

The  inhalation  of  the  spray  from  medicated  liquids,  produced  by  an 
izer,  may  be  resorted  to  ibr  several  objects.     A  solution  of  the  asl 
remedies  just  named  may  sometimes  be  useful  as  a  topical  application  in 
form  of  a  spray,  with  a  view  to  diminish  profuse  expectoration.     Offcenar 
is  an  object  to  facilitate  expectoration.     Spray  from  a  solution  of  the  mi 
of  ammonia — gr.  j  to  gr.  xv  to  the  ounce — is  useful  in  this  way.     Opinn 
other  narcotics  brought  into  direct  contact  with  the  affected  membrane 
be  of  service  by  allaying  the  irritation  which  occasions  troublesome  8n[ 
ous  cough.     The  vapor  of  tar  is  a  soothing  application.     In  fetid  brow 
antiseptic  inhalations  are  indicated.     For  this  object  the  vapor  of  the  oil 
turpentine — a  solution  of  carbolic  acid  from  gr.  j  to  grs.  iv  to  the  oni 
the  form  of  spray — may  be  inhaled,  or  a  similar  strength  of  a  solutioB 
permanganate  of  potassa.    The  bisulphite  of  soda  in  scruple  doses,  given 
two  hours  by  the  mouth,  is  an  efficient  antiseptic.     Medicated  spray  is  to 
employed  with  care  as  regards  the  strength  of  the  solutions  atomized  and 
frequency  or  continuance  of  the  inhalations,  bearing  in  mind  that 
held  in  solution  pass  rapidly  into  the  blood  and  may  produce  toxic  effeels* 

Change  of  climate  is  sometimes  advisable.     A  removal  from  a  cold 
variable  climate  to  a  situation  in  which  the  temperature  is  mild  and  eq 
may  be  attended  with  marked  relief,  and  perhaps  lead  to  recovery.     ~ 
may  be  looked  for  especially  in  the  cases  in  which  there  is  either  i 
from  the  disease  or  marked  amelioration  during  the  summer  season. 
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CHAPTER    X.       . 
EMPHYSEMA   OF  THE   LUNGS.— ASTHxMA.— PERTUSSIS. 

EBphrsema  of  Che  Lanfes:  Varieties;  Anatomical  Charactcra;  Clinical  History;  Patho- 
kkgicai  Chaiucttr;  Causation;  Diagnosis;  Prognosis;  Treatment. — Asthma:  Clinical 
lIi»tvrT;  Pathological  Chamcter;  Causation;  Diagnosis;  Prognosis;  Treatment. — 
Pvrtoaiis,  or  Whooping  Cough. 

Emphysema. 

EMPHYSEMA  in  general  signifies  the  presence  of  air  in  the  interstitial 
eoDDective  tissue.  In  the  lungs,  however,  it  is  necessary  to  distinguish 
tvo  kinds  of  emphjsenia.  In  one  form  there  is  an  escape  of  air  into  the 
iBierlobular  and  subpleural  connective  tissue.  This  form  is  analogous  to 
taphjaema  in  other  situations,  and  is  called  intarluhuhir  or  hUerstitml  ewphi/- 
wma.  The  other  and  the  more  common  variety  is  called  vesicithr  fmphynema^ 
mi  eonaists  in  an  abnormal  accumulation  of  air  within  the  air-cells,  whereby 
they  become  distended  and  their  walls  of\en  atrophied. 

JiUrtioLHiar  tnkphytenm  arises  from  rupture  of  the  air-cells,  causing  a 
OMBiiinication  between  them  and  the  interlobular  connective  tissue.  This 
Ipactiincs  follows  perforating  wounds  of  the  chest  or  injury  of  the  lung  by 
Ae  extremity  of  a  fractured  rib.  It  may  also  result  from  violent  paroxysms 
•f  eonghing,  as  in  whooping  cough,  especially  when  the  lung  has  been  pre- 
TioQftly  affected  with  vesicular  emphysema.  Its  favorite  situation  is  the  ante- 
jDor  border  of  the  upper  lobe.  Just  beneath  the  pleura  little  air-bubbles, 
iftai  arranged  like  rows  of  beads,  can  be  see/i  in  the  course  of  the  septa 
ktween  the  lobules.  The  air  sometimes  detaches  the  pleura  so  as  to  form  air- 
Mcba  of  considerable  size.  A  subpleural  air-tumor  may  be  as  large  as  an 
lj»g>«l«  walnut  or  even  larger.  Bouillaud  has  reported  a  case  in  which  an 
aiMmmor  existed  as  large  as  the  stomach.  It  is  important  not  to  mistake  for 
iMrlobnlar  emphysema  a  post-mortem  generation  of  gas  in  the  interstitial 
iMic  of  the  lungs  as  a  result  of  decomposition — a  condition  not  infrequently 
Iwwl  after  death.  In  rare  cases  the  subpleural  air-blebs  rupture  during  life, 
vai  pneumothorax,  with  or  without  pleuritis,  results.  Another  very  rare 
•oewrence  is  the  passage  of  the  air  from  beneath  the  pleura  along  the  root 
rf  the  lung  into  the  connective  tissue  of  the  mediastinum,  and  thence  into 
Ae  rabcutaneous  tissue  of  the  neck.  In  this  way  the  emphysema  may 
kMOBe  diffused  over  more  or  less  of  the  body. 

Vedntlar  etnph^ttetna — and  this  is  usually  meant  when  the  term  pulmonary 
iBpliysema  is  used — ^may  occur  as  an  independent  affection  preceded  or  accom- 
;.  fuued  by  chronic  bronchitis.  This  is  known  as  mbsf native  or  uliopathic  fmphy- 
■cwi.  in  distinction  from  vicarirnix^  amtpeitnntory^  or  fj/wptowntic  eftijthystma ^ 
Ae  latter  terms  being  applied  to  an  abnormal  accumulation  of  air  in  the  air- 
aeUiof  certain  portions  of  the  lung  when  the  penetrati(»n  of  air  into  other 
aortioDa  has  been  obstructed;  as,  for  instance,  by  pneumonitis,  tuberculous 
4epo«its.  tumors,  effusions  in  the  pleural  cavity,  pleuritic  adhesions,  occlusion 
•f  the  broDcbt,  etc.  Vicarious  emphysema  does  not  necessarily  appear  in  the 
iBaediate  neighborhood  of  the  obstructed  alveoli.  Like  all  forms  of  emphy- 
lema.  it  affects  most  frequently  the  anterior  borders  and  the  u))por  lobes  of 
Cfae  ioDgA.  When  one  lung  is  compressed  or  hepatized  the  other  is  often 
anphjaematons. 
The  names  acute  emphygenia  and  iuttvfflation  are  given  to  a  dilatation  of 
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the  iitr-ocU8  fretjoently  met  with  in  the  lungs  of  ihoae  who  h.t\is  t^ti 
from  scveru  dyHptia*a  dun  tier  the  la>it  days  or  hoar»  uf  life.     It  if*  unit  a 
ohiicrved   in  the  apices  and  the  borders  of  the  lungs.      The  air-cotU 
he  dihited  to  twice   their  noroial  volume.      The  ela8ticity  of   the   alTeoJ 
walls  ij?  impiiired,  bat  in  ditfiinction  from  chronic  <  i 
no  evident  struct unil  chaupc«.    Acute  cTiiphyHcum  ui 
accr>nij}iitue3  chiefly  iicute  iHbcuses  of  the  respiratory  ur^aua  ui  oLbLi-  dhn 
Icrminating  ra[udly  with  dyspnucic  »ymptuuiH.     It  is  due  tu  repeatc^d  fun 
inspiratory  efforts. 

In  a  wel!-miirked   ca»e  of  chronic  vemcular  emphysema   the   ftincr^ 
enlarged.     Upon  opening  the  chest  they  do  not  retract  like  he:i' 
hut  remain  m  contact  tilong  their  anterior  hordert*,  sso  that  the  j 
may  be  covered.     Their  conlractility  h  impaired.     The  diaphrag-iii   may 
pushed  down  to  the  seventh  or  eighth  rih,  and  the  adjacent  %n!<cer»  con 
epondingly  displaced.     The  heart  is  pui^hed  downward  and  backward^  audi 
consci|Ucnec  of  hypertrophy  and  dilatation  of  the   ri^ht  ventricle*  which  i 
usually  prei!»ent,  cxtenils  farther  to  the  right  tlian  noruiaL     The  b^jrdem  i 
the  lung$  are  rounded  and  puffy;   the  emphysematous  portions  do  not  cr 
tafc  upon  pressure  or  incision^  as  do  normal   lungs,  but  have  a  soft^  cu.thini 
feel,     The  imprints  of  the  fingers  remain  a  long  time.     The  lungs  appeiri 
general  pale,  anaemic,  and  dry,  hut  id'ton  ]iresent  patches  and   stria?  of  hlj 
pigment.      The   dilated    air-cells   can  he  distinguished  with  tlie  nakc"" 
The  air-spaeci<,  much  larger  than   n  pin's  ht^ud,  are  the  result  of  rtipf 
the  interalverdar  septa  and  cnal essence  *}£  the  nir-cidls.     Such  air-sp 
blebs   frequently  attain  the   sixe   of  a  pea,  and  they  may  be   consi^ 
larger.      Large  air-blebs,  from  the  size  of  a  pea  to  that  of  a  pigronl 
sometimes  prifj<«cL  above  the  lung-surface,  ati<l  may  bc*eome  so  dctac" 
to  be  pedunculated.      Upon  microscopical  exiiminution  it  is  seen   that 
dilatation  begins  in   the  alveolar  passages  and  infundrhula.     They  bciH)^ 
expanded  and  the  alveolar  septa  are  less  prominent.     The  alveolar  walls 
thinned,  and  finally  become  perforated,  at  first  usually  in  their  centres, 
holes  between  the  alveoli  enlarge,  and  the  air«eells  coalesce,  st»  that  hx  \ 
iinuation  of  the  process  larger  and  smaller  air-sacs  are  formed,      Tl 
appears  in  be  a  gradual  atrophy  of  all  of  the  elements  eompoftiTJL 
olar  walla.     The  finer  elastic  fibres  early  disappear,  the  larger  rmos  dimmij 
in  size  and  frequently  rupture,  and  the  capillary  network  becomes  c«>arf>ciTl 
obliteration  of  a  certain  number  of  capillary  vessels.     This  destruction 
pulmonary    capillaries    is     not    attended    with    hemorrhage,   as    the    ve« 
become  impermeable  before  they  disappear.     The  most  important  sytnpto 
of  emphysema  are  referable  to  this  loss  rtf  pulmonary  blmid-vcsiMelg,      A 
tial  compensation   tor  this   disturbance  of  the  pulmonary  circulation  exil 
in  the  anastomoses  between  the  pnlmonary  and  the  bronchial  and  sub| 
vessels.     Fatty  particles  are  often  found  in  the  alveolar  walls*  probab 
fatty  degeneration  of  the  alveolar  epithelium  and  of  the  capillary* 
bum.     An  apparent  thickening  of  the  alvcobir  walls  may  result  fVoll 
being  compressed  and  crowded  together  by  dilated  air-vesicles.      Rin<f 
however,  claims  to  have  seen  an  actual  hypertrophy  of  the  smooth  musci 
idements  which,  according  to  him»  exist  in  the  alveolar  walls.     There  is  na 
ing  in   the   pathnh>gical   appearances  of  chronic  emphysema  which   supr 
the  view^  otherwi?ie  not   impnibable,  that  a  primary  vice  of  nutrition   in   tl 
alveolar  walls  antedates  the  development  of  the  emphysematous  cof>difiof>  iq 
many  eases.     Substantive  emphysema  is  most  developed  in  the  v. 
and  along  tlie  anterior  borders  of  the  lunc,  also  along  th<?  lateral 
the  base  of  the  lung;   but  it  may  be  diffused  over  the  whole  lung-surf« 
in  its  substance.     It  is  accompanied  by  chronic  bronchitis,  which  iiiayl 
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treeedc  or  follow  the  emphysematous  coudition.  The  bronchial  mucous  mem- 
irane  is  coated  with  muco-pus,  the  bronchial  wall  may  be  thickened,  and 
loiuetimes  dilatations  of  the  bronchi  are  present.  In  consequence  of  the 
obliteration  of  puluionary  capillaries  there  is  obstruction  to  the  flow  of  blood 
hrough  the  lungs,  leading  to  hypertrophy  and  dilatation  of  the  right  ventri- 
cle, and  frequently  to  venous  congestion  in  the  various  viscera.  The  enlarge- 
uent  of  the  heart  is  com})ensatory  so  long  as  hypertrophy  predominates  over 
iilatation ;  but  it  becomes  a  source  of  grave  consequences  when  the  latter 
predominates,  giving  rise  to  chronic  congestions  of  the  liver,  spleen,  kid- 
leys,  stomach,  and  intestines.  These  conditions  are  similar  to  those  met 
with  in  valvular  lesions  of  the  heart,  and  will  be  more  fully  described  in 
mother  connection. 

The  emphysematous  condition,  especially  in  vicarious  emphysema,  may  be 
limited  to  a  few  vesicles.  Its  practical  importance  of  course  depends  upon 
Lhe  extent  of  lung  involved. 

A  pathological  condition  of  the  lungs  which  bears  little  resemblance  to 
true  emphysema  has  received  the  name  of  senile  emphy^tmn.  It  is  also 
called  senile  atrophy  of  the  lungs.  Here,  instead  of  an  abnormal  accumu- 
lation of  air  in  the  lungs,  these  organs  are  smaller  and  contain  less  air 
than  normal.  In  consequence  of  atrophy  of  the  alveolar  walls  the  air-cells 
coalesce  and  form  larger  air-spaces.  These,  however,  do  not  result  from  a 
dilatation  of  the  alveoli,  but  from  a  gradual  shrinkage  and  disappearance  of 
the  lung-tissue.  These  atrophic  lungs  are  usually  deeply  pigmented,  and  take 
op  less  space  than  normal  in  the  thoracic  cavity.  Senile  atrophy  of  the  lungs 
does  not  lead  to  hypertrophy  of  the  right  ventricle. 

Emphysema  developed  in  a  person  free  from  tubercle  undoubtedly  diniin- 
bhes  the  liability  to  tuberculous  discmse.  The  two  affections  arc  rarely  asso- 
ciated, exclusive  of  the  cases  in  which  pulmonary  lobules  in  the  vicinity  of 
tuberculous  deposits  become  secondarily  emphysematous.  In  these  cases  the 
emphysema  is  vicarious.  A  reason  for  the  protection  against  tubercle  afforded 
by  emphysema  may  perhaps  be  found  in  the  diminished  quantity  of  blood 
within  the  emphysematous  portions  of  lung,  and  in  the  fact  that  the  por- 
tions affected  with  emphysema — namely,  the  upper  lobes — arc  the  jjrimary 
seat  of  tubercle  in  the  immense  majcirity  of  cases.  The  condition  of  oniphy- 
Kma  is  also,  to  some  extent,  incompatible  with  hcxmoptysis.  Pneumonitis,  as 
a  rule,  is  not  developed  in  an  emphysematous  patient.  I  have  met,  however, 
Mveral  exceptions  to  this  rule. 

Clisical  History. — Emphysema,  existing  to  an  extent  to  compromise 
considerably  the  re.*»piratory  function,  is  characterized  by  habitually  labt^rcd 
breathing  and  inability  to  take  active  exercise  without  suffering  from  want 
of  breath.  The  labored  breathing  is  manifested  especially  in  expiration.  The 
rhythm  of  the  respiratory  acts  is  altered ;  the  inspiration  is  shortcno*!  and  the 
expiration  prolonged.  As  chronic  bronchitis  generally  coexists,  cough  and 
eipectoration  are  habitually  more  or  less  prominent  as  symptoms.  The 
eough  \&  usually  violent,  paroxysmal,  and  characterized  by  a  series  of  pro- 
longed, spasmodic  expiratory  efforts,  as  in  whooping  cough.  The  expectoration 
varies  much  in  different  cases  as  regards  quantity  and  character.  The  acts  of 
expectoration  are  difficult,  and  the  sputa  are  frequently  accompanied  by  an 
abundant,  frothy,  serous  liquid  resembling  soapsuds.  Not  infrequently  sputa 
streaked  with  blood  are  expectorated. 

The  affection  is  chronic  and  unaccompanied  by  fever.  The  pulse  is  feeble 
and  the  body  cool.  Owing  to  an  accumulation  of  blood  within  the  right  cav- 
ities of  the  heart,  the  surface  of  the  body  presents  venous  congestion,  and 
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this,  together  with  deficient  oxyp^nation  of  the  blood,  maj  give  rise  to  I 
cyanotic  liiic.  In  extreme  cases  lividity  is  marked.  The  par4»xj8iiu  ol 
coughing  are  accompanied  with  great  congestion  of  the  face  and  turgesceiMi 
of  the  cervical  veins.  Symptomatic  phenomena,  aside  from  those  referable  tf 
respiration  and  circulation,  are  accidental.  The  appetit43  and  digestion  imj 
not  be  notably  impaired ;  the  body  for  a  considerable  period  may  be  wcl 
nourished,  but  after  a  time  slow,  progressive  emaciation  takes  place.  Th 
countenance  has  an  expression  of  distress  which,  conjoined  with  tumidi^ 
and  a  dingy  or  livid  hue,  renders  the  physiognomy  somewhat  characteriflkl 
At  an  advanced  period  anasarca  may  occur  as  a  consequence  of  dilatation  tf 
the  right  side  of  the  heart.  Albumen  in  small  quantity  may  be  found  ii 
the  urine,  this  being  an  effect  of  congestion  of  the  kidney ;  and  eoig» 
tion  of  the  liver  and  spleen  may  render  these  organs  appreciably  Uffff 
than  in  health. 

These  symptoms  accompany  the  affection  when  it  exists  to  an  extent  H 
considerably  compromise  respiration.  Existing  in  a  moderate  or  h\i^ 
degree,  there  is  no  habitual  want  of  breath  or  labor  of  breathing.  Butlkt 
respiration  is  disturbed  by  active  exercise ;  the  patient  is  short-winded  It 
attempting  to  run  or  walk  fast;  and  this  difficulty  is  apparent  also  in  qicdk' 
ing,  singing,  and  especially  in  paroxysms  of  laughter.  Cough  and  expedK, 
ration  are  usually  present,  having  the  same  characters  as  when  the  affeeliiiji' 
exists  to  a  greater  extent,  but  less  marked.  Congestion,  tumidity,  and  lirijfc 
are  present — not  habitually,  but  during  paroxysms  of  coughing  or  any  Tioligl 
physical  exertion.  The  functions  of  the  body  generally  may  present  Kdll 
or  no  disturbance.  Different  cases  exemplify  all  gradations  between  the  tni 
extremes  as  regards  the  symptoms  belonging  to  the  affection. 

Many  persons  affected  with  emphysema  are  subject  to  paroxysms  of  laboiil 
respiration  and  dyspnoea  which  are  due  to  another  affection — namely,  astliHK 
Acute  ordinary  bronchitis  occurring  in  a  person  affected  with  emphyteai 
occasions  symptoms  of  embarrassed  respiration,  which  do  not  belong  to  thi 
clinical  history  of  bronchitis  occurring  in  a  healthy  person.  The  reason  if 
this  is  to  be  found  in  the  anatomical  changes  which  characterize  eniphywH 

The  development  of  emphysema  is  generally  slow.  In  the  majority  rf 
cases  the  previous  history  shows  the  origin  of  the  affection,  as  indietid 
by  deficiency  of  breath  on  exercise,  to  be  dated  back  many  years,  freqaendj 
extending  to  childhood,  and  not  infrequently  beyond  the  recollection  of  tki 
patient.  Exceptionally,  it  may  be  developed  with  rapidity.  Notable  tenptf 
rary  emphysema  occurs  in  paroxysms  of  asthma  and  in  cases  of  capiwq 
bronchitis.  The  affection  has  no  fixed  duration,  usually  continuing  and  pl9 
gressively  increasing  during  the  patient's  lifetime. 

PAxnoLOQiCAL  CHARACTER. — Exclusive  of  the  senile  or  atrophic  varitM 
emphysema  involves  permanent  dilatation  of  the  air-cells,  with,  freoaeam 
more  or  less  destruction  of  the  cell- walls  and  coalescence  of  the  celb.  m 
so  far  as  destruction  of  air-cells  takes  place,  it  is  obvious  that  the  area  of  tH 
respiratory  surfaoe  is  diminished,  and  the  function  of  respiration  in  this  iNjI 
compromised.  The  dilatation  of  the  cells  involves  a  loss  of  the  elasticity  M 
the  lungs,  so  that  the  accumulation  of  air  within  the  cells  offers  an  oImmI 
to  the  contraction  of  the  chest  in  the  act  of  expiration.  Consequently^  1M 
air  in  the  cells  is  not  sufficiently  renewed  for  the  purpose  of  respiratioB,  dl| 
the  air  stagnates  in  the  cells.  In  these  ways  the  affection  compromiMt  C' 
respiratory  function.  The  distension  of  the  cells  involves  pressure  apoi  I 
terminal  branches  of  the  pulmonary  artery,  and  in  this  way  the  pnlv 
circulation  is  obstructed.  This  obstruction  is  further  increased  by  dimin 
respiratory  function.    The  obstruction  to  the  pulmonary  circulation 
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ID  over-accumulation  of  blood  in  the  right  cavities  of  the  heart ;  honro  the 
Tcnuufr  ci)n>re8Ci(m  of  the  face  and  neck,  and,  to  a  greater  or  loss  extent,  of 
the  &urfai*o  generally,  with,  in  some  cases.  cyanosiH.  Hence,  too,  sooner  or 
later  supervenes  dilatation  of  the  right  side  of  the  heart. 

The  pathological  character  of  emphysema  furiii.'^lies  un  explanation  of  the 
fjmptoms  which  make  up  the  clinical  history  of  the  affection.     AVhen  the 
respiratory  function  is  so  i'ar  compromised  that  the  functional  capacity  of  the 
langs  is  insuflBcient,  while  the  respiratory  acts  are. performed  without  effort, 
want  of  breath  is  felt  and  the  respiration  becomes  labored.    But  if  the  cmjdiy- 
lemacou:*  eundition  be  slight  or  moderate,  no  difficulty  is  experienced  habitu- 
ally, because  there  is  still  functional  capacity  enough  for  ordinary  respiration. 
The  ffuantity  of  lung  in  health  exceeds  the  amount  rc(|uired,  then*  being  a 
icaerre  provided  for  an}-  unusual  demand  on  the  respiratory  function,  as  in 
nascalar  exenMse.     If,  therefore,  the  extent  to  which  the  respiratory  i'unc- 
tm  be  compn>mised  do  not  exceed  the  amount  of  lung  held  in  reser>-e.  no 
Cficulty  is  exiK*rienced  save  when  an  extra  demand  is  made  on  the  function. 
Fader  these  circumstances  exerci.«e,  which  involves  an  extra  demand,  cannot 
betakrD  without  the  want  of  breath  being  felt.     The  patient,  who  is  habitu- 
ally UMnp  the  lungs  to  their  fullest  functional  caj)acity,  is  disturbed  by  any 
Bterference  with  respiration.    Ordinary  bronchitis,  which  in  a  healthy  j)er!*on 
ici)uire^  only  a  little  of  the  rest^rvc  lung  to  be  bn)ught  into  play  (a  fact  of 
vKich  the  patient  is  not  conscious),  occasions,  if  there  be  no  lung  in  reserve, 
fficulty  an»<ing  from  the  slight  diminution  of  the  calibre  of  the  larger  bron- 
chial tubes  which  is  incident  to  this  disease ;  hence,  patients  with  emphysema 
existing  to  much  extent  suffer  from  dyspnoea  and  labored  breathing  in  ordi- 
Mry  bronchitis.     The  cough  in  connection  with  emphysema  arises  from  the 
coexisting  bronchitis,  and  the  difficulty  of  expectr»ration  is  in  consequence 
•f  the  impaired  elasticity  of  the  lungs,  the  expiratory  efforts  in  coughing  not 
hcing  brought  to  bear  readily  on  the  contents  of  the  bronchial  tubes. 

The  venous  congestion  of  the  face  and  of  the  surface  generally  is  due  to 
•ktmction  caused  by  over-accumulation  of  blood  in  the  right  cavities  of 
Ae heart.  The  lividity  is  in  a  great  measure  due  to  the  same  condition,  but 
B  fart  perhaps  to  deficient  oxygenation  of  the  blood.  The  sniallness  and 
weakness  of  the  pulse  also  proceed  from  an  obstruction  to  the  free  passage 
wi  the  blood  through  the  pulmonary  circuit. 

CArsATlON. — The  mode  in  which  dilatation  of  the  air-cells  is  produced 
ha#  given  rise  tn  much  diseussitm.  Laennec,  who  was  the  first  tr»  describe 
£itiiKtly  this  lesion,  attributed  it  to  obstruction  of  the  bronchial  tubes  from 
tte  products  of  bronchitis.  Regarding  the  inspiratory  act  as  more  pow(?rfuI 
than  the  expiratory,  he  supposed  air  to  be  forced  through  im])erfectly  o]»strueted 
tidwa  in  in.^piration,  and  to  remain  imprisoned  in  the  cells  in  conse(|uence  of 
Aewant  of  sufficient  expulsive  force  in  expiration.  The  dilatation,  aeeord- 
Ikrtothis  theor}-,  is  produced  by  the  rarefaction  of  the  imprisoned  air  by 

I,  and  by  the  reaction  of  the  force  of  expiration  in  coughing,  ete.  upon 
I  Ac  cell*  already  filled  with  air.  This  theory  is  certainly  not  tenable  in  view 
if  the  fact  that  of  the  two  acts  of  respiration  the  expiratory  is  a  third  more 
[fadble.  and  still  more  when  voluntary  and  spasmodic  eff(»rts  are  brought  to 
i  War  upon  it.  The  more  powerful  the  efforts  of  expinition  in  coughing,  etc., 
[  AclecB  ought  to  be  the  liability  of  accumulation  of  air  in  the  cells  eoniniu- 
Btating  with  obstructed  tubes.  An  explanation  of  tht;  mode  of  production 
f\u  bc«n  advocated  by  Gairdncr  of  Glasgow  which  diffnTs  essentially  fr«>m 
Ac  theory  of  Laennec.     Gairdncr  attributes  the  affection  to  obstruction  of 

iwehial  tubes  incident  to  bronchitis;  but  he  supposes  that  the  obstruction 

mm  eoUections  of  plugs  of  mucus  leads  to  collapse,  instead  of  dilatation,  of 
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the  eellrt  whicli  communicate  with  rlie  obstructed  tubes,  in  tbe  manner  filrra^lfl 
udverUnl  to  in  the  chapter  on  Bri»iiehi>|ineumi»nitis  (p.  174),  Tbe  ciimiunfj 
iiir  ill  rlie  act  of  expiration  may  remove  the  mucus  from  itn  Hitmninn  in  t\M 
of  .small  sizii  into  larj^er  tubo*^,  wlicre  the  obstruction  is  b?sH  ;  but  the. 
of  tbe  iu spired  current  will  \*e  to  carry  it  back  from  the  laritjer  to  tJie  l 
tillu*?^  tbe  mucous  plu^s  thu§  acting;  like  a  balUvalve  upim  the  onfiJ 
nynnge,  obstructing  the  entnince  of  air  to  tho  cells,  but  permitting  the  f>r«|J 
of  air  from  the  c»?lls.  Moreover,  owing  to  the  greater  force  of  the  €4pinii<n 
tbe  expired  air  may  be  driven  past  obstructions  which  arrest  the  currvni* 
air  in  inspiration.  Collapse  of  more  or  less  of  the  pulmonary  lobule 
tbusi  producedj  a  larger  amount  of  air  entora  the  cell&  communicatii| 
unobstructed  tubcH,  and  tbcfie  cells  become  coH»ef|uently  dilated.  11 
tatioii  of  cells,  in  other  words,  is  sui^plementary  to  the  ilimini*ihed  volume^ 
the  lungs  due  to  collapsed  lobnlest,  and  is  nrnduced  under  thc' 
in  the  act  of  insfiiration.  In  support  of  this  explrt»>HMoi», 
that  observation  shows  the  tubes  connected  with  *•!  tfl 

bo  unobstructed,  and  that  close  examination  of  lun, 
sema  will  show  the  traces  of  collapsed  lobules.      Moreover,  experintcui^ 
introdueing  into  the  air-tubeR  in  inferior  animals  foreign  bodies,  8uch  a§ ! 
and  wads  of  paper*  have  been  found  to  lead  to  collapse  of  lobule*  conne 
with  the  tubes  in  which  those  bodies  become  lodged,  and  dilatation  of  lohiih 
connected  with  other  tubes.     Thist  explanation  will  account  for  the  prodi|' 
tion  of  emphysematous  lobules  so  frequently  found  in  corrnection  with  tul 
ciilous  deposits,  the  latter  inducing  solidilication  and  diminished  volam?^ 
tlie  portion  of  the   lungs  in    which   they    arc   situated.     The   tcnu    urWnfl 
tmphiffcmrt  expresses  the  fact  that  it  is  supplementary  to  diminished  Tolti 
of  lung. 

There  is  r^ft»on  to  believe  that  by  prolonged,  forcible  efforts  of  exmritil 
as  in  long-continued  exertions  at  lifting  or  pulling,  playing  on  wine!  tnstl 
monts,  glass-blowing,  or  in  voluntarily  blowing  through  a  partially  nbjttnic 
tube  in  the  manner  which  has  been  to  some  extent  practised  as  a  mcjinst 
preventing  and  caring  consumption^  the  elasticity  of  the  lungs  may  be  din  " 
ished  and  permanent  dilatation  produced.  It  is  well  known  that  the  cli^ 
may  be  in  this  way  considerably  enlarged,  and  deiiriency  of  breath  on  c| 
cise  is  sometimes  a  result.  Expiratory  efforts  thus  may  sometimr^Jii  co-opc 
with  collapse  of  pulmonary  lobules  in  tbe  causation  of  emphysema. 
paroxysms  of  whooping  cough  and  the  labored  efforts  of  breathing  in  at 
of  asthma  may  be  more  or  less  involved  in  the  causation> 

The  mechanism  of  the  causation  of  emphysema  by  expiration  in  as  folln 
During  violent  acts  of  coughing  the  glottis  is  contracted  and  offer?  an  obst^ 
fri  the  free  escape  of  air,  and  the  muscles  involved  in  the  acts  of  coUfl 
exert  their  effect  especially  upon  the  inferior  portion  of  the  chest, 
thcso  circumstances  the  air,  not  escaping  through   the  glottis,  dl»t« 
tipper  lobes  of  rbc  lungs,  and  this  distension,  often  repeated,  leads  to  < 
tion  of  the  air-eel  Is  in  thcso  lobes.     This  explanation  accounts  for  the 
of  the  upper  Iribos  being  especially  the  seat  of  emphysema,  and   thai 
anterior  portions  of  the  chest  in   some  eases  project  beyond  the  limits  * 
forc«?d  inspiration  in  health.     It  is  obvious  that  this  explanation  applies 
to  the  production  of  emphysema  by  forcible  act^  of  expiration  pr<Mlii 
otherwise  than  in  coughing.     Accepting  this  explanation,  the  fact  that  pi 
ical  signs  show  emphysema,  as  a  rule,  to  be  more  marked  in  the  loft  tha 
the  right  upper  lobe  may  be  thus  accounted  for.   In  coughing  and  all  ' 
expiratory  efforts  the  lower  portion  of  the  chest  is  more  contracted  on 
left  than  on  the  right  side,  owing  to  the  presence  of  the  liver  oo  the  ' 
side. 
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The  force  with  which  the  distension  of  the  upper  lobe  takes  place  in  violent 
coughing  is  appreerable  by  palpation  over  the  clavicles  and  between  the  ribs 
in  thin  persons.  It  was  8trikin|;ly  exemplified  in  the  ca.se  of  Groux,  in  whom 
there  was  a  congenital  absence  of  a  portion  of  the  sternum.  Forcible  bulging 
within  this  wall  was  produced  by  coughing  and  by  voluntary  strong  expira- 
tory efforts. 

The  inspiration  theory,  as  set  forth  by  Gairdner,  suffices  to  explain  vicari- 
ous emphysema,  but  the  expiration  theory  seems  necessary  for  the  explanation 
of  substantive  or  idiopathic  emphysema.  Something,  huwcver,  in  addition  to 
violent  expiratory  efforts  is  requisite,  in  view  of  the  fact  that  a  comparatively 
trifling  expiratory  pressure  will  produce  the  affection  in  one  person,  while  in 
many  persons  severe  paroxysms  of  coughing,  etc.,  continued  for  a  long  time, 
do  Dot  occasion  it.  This  view  is  supported  by  another  fact — namely,  that 
heredity  is  involved  in  the  causation.  Giving  proper  weight  to  these  facts, 
it  may  be  assumed  that  in  many  if  not  most  cases  a  causative  condition  is 
some  error  of  nutrition  which  impairs  the  elasticity  of  the  alveolar  walls. 

The  diminution  of  the  elasticity  of  the  ribs  and  costal  cartilages  incident 
to  advancing  age  favors  the  production  of  emphysema.  This  change  involves 
diminished  extent  and  force  of  expiration,  with  undiminished,  if  not  increased, 
power  of  inspiration.  The  result  is,  when  the  chest  is  expanded  in  inspiration, 
the  lungs  already  contain  a  surplus  of  air.  The  lessened  elasticity  of  the  lungs 
in  old  persons  has  the  same  effect,  keeping  the  organs  permanently  expanded. 

The  fact  that  emphysema  belongs  among  the  hereditary  affections  was  first 
established  by  James  Jackson,  Jr..  of  Boston,  who  found  that  in  18  out  of 
28  cases  one  or  both  parents  had  been  similarly  affected.  The  affection 
may  be  developed  at  any  period  of  life.  In  a  large  proportion  of  cases  it 
begins  in  infancy  or  childhood.  Its  slowly  progressive  increase  explains 
the  fact  that  patients  frequently  attain  middle  life  before  the  affection  has 
advanced  sufficiently  to  occasion  great  inconvenience. 

Diagnosis. — The  symptoms  described  under  the  head  of  the  Clinical  His- 
tory render  the  affection  probable  when  it  compromises  considerably  the 
respiratory  function.  The  probability  is  increased  by  the  coexistence  of 
asthma  in  a  large  proportion  of  cases.  The  physical  si^ns,  however,  render 
the  diagnosis  positive,  and  when  the  affection  is  m<jderate  or  slight  the  signs 
are  indispensable  to  the  diagnonis.  If  asthma  be  not  associated,  patients  are 
often  supposed  to  have  phthisis  by  those  who  rely  on  the  symptoms  in  mak- 
ing the  diagnosis. 

The  enlarged  volume  of  the  upper  lobes  of  the  lungs  in  certain  cases  of 
emphysema  gives  rise  to  distinctive  signs  obtained  by  inspection.  In  the 
cases  in  which  the  characters  of  the  *' emphysematous  chesf"  are  strongly 
marked  the  diagnosis  may  be  at  once  made  with  the  eye.  The  upper  and 
middle  thirds  of  the  chest  on  its  anterior  aspect  are  expanded,  and  present  a 
globular  or  barrel-shaped  form.  This  projection  extends  from  the  summit  to 
the  sixth  rib.  The  obliquity  of  the  ribs  is  diminished,  and  the  angle  formed 
hy  the  junction  of  the  ribs  with  the  costal  cartilages  is  more  obtuse  than  in 
health.  The  inferior  portion  of  the  chest  is  relatively  and  actually  contracted. 
The  dorsal  spine  becomes  curved  anteriorly.  In  extreme  cases  these  changes 
amount  to  a  deformity  which  is  highly  characteristic.  The  superior  costal 
respiratory  movements  are  lessened,  and  in  labored  breathing  the  ribs  and 
sternum  are  raised  together,  as  if  they  formed  a  solid  bony  case.  The  lower 
anterior  portion  of  the  chest  is  contracted,  and  the  soft  parts  above  the  clavi- 
cles and  sternal  notch  are  depressed  in  in.spiration.  The  chest  is  drawn  per- 
manently upward  by  the  stemo-cleido-mastoid  muscles  and  the  scalcni,  so 
that  the  neck  appears  to  be  shortened.  The  upper  part  of  the  chest  during 
16 
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the  act  of  expiration  is  in  the  same  condition  as  at  the  end  of  a  forced  int 
ration.  The  intercostal  depressions  are  usually  strongly  marked.  The  hear 
impulse  is  frequently  seen  and  felt  in  the  epigastrium. 

These  visible  changes  arc  present  in  cases  in  which  the  emphysema  ezii 
to  an  extent  to  compromise  considerably  the  function  of  respiration,  and 
which  the  volume  of  the  lungs  is  notably  increased.  The  signs  are  mo 
marked  on  the  side  in  which  the  emphysema  is  greatest,  this  side  being,  j 
my  experience,  generally  the  left.  If  the  emphy.sema  be  comparatively  slid 
or  moderate,  the  size,  form,  and  movements  of  the  chest  will  not  be  sensibi 
altered.  An  abnormal  relative  fulness,  however,  may  be  observed  on  one  ni 
below,  and  perhaps  above,  the  clavicle,  with  deficient  superior  costal  mofi 
ment.  This  disparity  of  the  summit  between  the  two  sides  as  regards  mii 
and  mobility  is  to  be  distinguished  from  a  similar  disparity  due  to  contn« 
tion  of  one  side  from  phthisis. 

Percussion  elicits  an  abnormally  intense  resonance,  the  character  of  tki 
resonance  Being  altered.  The  vesicular  and  the  tympanitic  quality  are  com- 
bined ;  that  is,  the  resonance  is  vesiculo-tympanitic.  This  vesiculo-tympanitie 
resonance  is  more  marked  on  the  side  corresponding  to  the  lung  whicb  ii 
the  more  emphysematous ;  that  is,  generally  the  left  side.  The  exaggerate! 
resonance  being  greater  on  one  side,  care  must  be  t^iken  not  to  consider  tki 
resonance  as  diminished  on  tlie  side  in  which  it  is  less  exaggerated.  The  pitch 
of  the  resonance  is  always  higher  on  the  side  which  yields  the  greater  n»> 
onance,  whereas  if  the  disparity  be  due  to  diminished  resonance  or  dulnemm 
one  side,  the  pitch  is  higher  on  that  side.  That  the  resonance  is  venenb- 
tympanitic  over  the  upper  lobe  on  the  side  on  which  it  is  least  marked — tbl 
is,  usually  the  right  side — may  be  shown  by  comparing  this  resonance  with 
that  over  the  lower  lobe  on  the  same  side. 

The  murmur  of  respiration  is  weakened  in  proportion  to  the  degree  of  dM 
emphysema.  If  the  affection  exist  to  such  an  extent  that  the  respiration  b 
habitually  labored,  the  inspiratory  sound  may  be  shortened  (deferred)  ud 
the  expiratory  sound  prolonged.  The  expiratory  sound,  however  prolongd, 
is  lower  in  pitch  than  the  inspiratory,  as  it  is  in  health.  The  changes  ii 
intensity  and  rhythm  are  the  only  modifications  proper  to  emphysema.  Nil 
infrequently  over  portions  of  the  chest  corresponding  to  parts  of  the  lavgi 
which  are  not  highly  emphysematous  the  labored  efforts  of  breathing  evoln 
an  exaggerated  vesicular  murmur.  The  weakness  and  alteration  of  rbythl 
are  likely  to  be  more  marked  on  the  side  corresponding  to  the  greater  degrai 
of  the  emphysema.  Sibilant  and  sonorous  rales,  due  to  coexisting  bronehidi 
or  asthma,  are  often  present  in  cases  of  emphysema. 

The  normal  relation  between  the  two  sides,  as  regards  vocal  resonance  aM 
fremitus,  continues.  In  some  cases,  owing  to  the  displacement  of  the  belli 
the  resonance  on  percussion  within  the  praecordial  region  is  abnormally  ckil 

In  arriving  at  the  diagnosis  by  means  of  the  foregoing  signs,  it  is  to  h 
considered  that  other  affections,  such  as  phthisis,  pleuritis,  and  pnearoo-hjdn 
thorax,  are  excluded  by  the  absence  of  signs  which  should  be  found  if  i" 
affections  existed.  The  signs  are  also  to  be  taken  in  connection  with 
nostic  points  embraced  in  the  clinical  history — namely,  the  character  of  I 
cough  and  expectoration,  the  absence  of  marked  emaciation  notwithstandii| 
the  duration  of  the  pulmonary  symptoms,  and  in  many  cases  the  coeziBtMii 
of  asthma. 

In  the  foregoing  account  reference  has  been  had  to  the  ordinary  form  d 
emphysema — namely,  the  form  characterized  by  dilatation  of  the  air-«dh 
The  atrophic  form,  or  senile  emphysema,  offers  certain  marked  points  of  41 
ference,  especially  as  regards  the  physical  signs  on  inspection.  The  siie  of  dl 
chest,  instead  of  being  increased,  may  be  notably  diminished.     The  obliqil^ 
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of  the  lower  ribs  may  be  much  greater  than  in  health,  leaving  sometimes  but 
little  space  between  the  base  of  the  chest  and  the  pelvis.  The  resonance  on 
percusidou  may  be  diminished. 

Prognosis. — Emphysema,  even  in  the  cases  in  which  it  is  most  marked, 
nrely  if  ever  involves  in  itself  immediate  danger.  It  is  not  a  fatal  affection 
ftr  If,  but  it  diminishes  the  power  of  the  system  to  resist  intercurrent  or 
aiperadded  diseases.  It  leads  to  dilatation  of  the  heart,  which  further  impairs 
ibe  ability  t4>  overcome  other  diseases.  But,  aside  from  danger  to  life,  it  is 
IB  affection  which,  if  it  exist  to  an  extent  to  compromise  respiration,  inca- 
pacitates for  physical  exertion  and  renders  life  uncomfortable.  Existing  in  a 
loB  degree,  it  is  a  source  of  much  inconvenience  and  annoyance  from  the 
delcieDcy  of  breath  on  exercise. 

In  go  far  as  it  involves  destruction  of  the  alveolar  walls  and  the  coalescence 
of  air-cells,  it  is  an  irremediable  lesion.  And  in  the  majority  of  cases  the  dila- 
titboof  the  air-cells  which  takes  place  is  permanent ;  the  tendency,  in  fact,  is 
flftener  to  increase  rather  than  to  decrease.  I  have  known,  however,  marked 
ni|ffovement  to  take  place,  as  shown  by  the  physical  signs.  In  a  case  in  which 
the  enlarged  volume  of  the  upper  lobes  was  sufficient  to  give  rise  to  the  cha- 
neteristic  deformity  in  a  marked  degree,  the  improvement  wak  so  great  that 
the  chest  resumed  nearly  it«  normal  form.  In  so  far,  therefore,  as  the  lesion 
eottdsts  in  dilatation  of  the  cells,  it  is  not  necessarily  irremediable. 

Treatment. — The  treatment  of  emphysema  has  reference,  first  and  chiefly, 
to  the  bronchitis  with  which  it  is  generally  associated.  The  object  is  to 
rdieTe,  and  if  possible  remove,  the  bronchial  inflammation.  In  proportion 
18  the  bronchitis  is  relieved  the  condition  of  the  patient  is  rendered  more 
camfortable,  notwithstanding  the  emphysema  continues  undiminished ;  the 
CBphviiema  is  less  likely  to  increase,  and  it  may  undergo  diminution. 

With  reference  to  this  object  the  measures  to  be  pursued  are  those  indi- 
ttted  in  chronic  bronchitis  not  connected  with  emphysema.  The  treatment, 
iifact  so  far  as  this  object  is  concerned,  resolves  itself  into  the  treatment  of 
dronic  bronchitis,  which  has  been  considered  in  the  preceding  chapter.  Trial 
Aonld  always  be  made  of  the  iodide  of  potassium  or  of  ammonium  or  of 
•MliQm.  The  efl^ect  is  in  some  cases  tru}y  marvellous,  but  in  other  cases  these 
imedies  produce  little  or  no  efl*ect.  It  may  not  be  amiss  to  remind  the  inex- 
fdienced  practitioner  that  some  persons  cannot  continue  the  use  of  the  iodide 
tf  potassium  in  con.scquence  of  great  irritation  of  the  fauces  ;  and  I  have  met 
rithan  instance  in  which  it  always  produced  violent  vomiting  and  general  dis- 
^tirbance.  The  eruptions  on  the  face  to  which  it  frequently  gives  rise  are  an 
ttDojaqce  which  may  be  submitted  to  if  it  exert  a  curative  eflfect  as  regards 
kwchitis.  ^\Tien  the  remedy  is  well  borne  it  may  be  continued,  in  moderate 
ioKS,  for  a  long  period  without  any  unpleasant  consequences.  If  moderate 
JMesdo  not  prove  efficacious,  they  may  be  increased  up  to  the  limit  of  com- 
faitable  tolerance.  The  syrup  of  hydriodic  acid  is  sometimes  better  tolerated 
than  the  iodides.  The  chlorate  of  potassa,  the  bromide  of  potassium,  and 
thenariate  of  ammonia  should  also  be  tried  if  the  iodide  of  potassium  prove 
Mectnal.  If  these  be  unsuccessful,  the  various  other  remedies  which 
eipcTience  has  shown  to  be  useful  in  cases  of  chronic  bronchitis  should  be 
tiM. 

Tonic  remedies  and  the  regulation  of  diet  and  regimen  with  a  view  to 
kfif^Tite  the  system  form  an  important  part  of  the  treatment.  If  these 
Bcuares  fail,  change  of  climate,  if  practicable,  should  be  advised. 

Aa  there  is  reason  to  believe  that  violent  paroxysms  of  cough  contribute 
to  perpetuate  and  increase  the  dilatation  of  the  cells,  palliative  remedies  for 
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this  symptom  are  called  for,  provided  the  broncbitis  on  wbicb  it  depend 
cannot  be  removed.  The  effects  of  labored  breathing  in  paroxysms  of  asthmi 
probably  have  the  same  effect ;  and  if  this  affection  coexist,  it  is  desirable 
with  reference  to  the  emphysema,  to  relieve  the  paroxysms  as  speedil; 
as  practicable.  It  is  important  for  the  patient  to  avoid,  as  far  as  possible 
attacks  of  acute  bronchitis,  and  when  they  occur  they  should  be  cured  a 
quickly  as  possible.  Flatulence  of  the  stomach  or  bowels  and  constipatioi 
contribute  to  dyspnoea  by  mechanically  interfering  with  the  play  of  th< 
diaphragm.  They  are  to  be  avoided  by  a  regulated  diet  and  appropriate 
remedies. 

Exercise,  as  far  as  it  can  be  taken  without  inconvenience,  is  not  to  be  inter 
dieted,  but  exertions  which  induce  labored  breathing  are  to  be  abstained  from 
Prolonged  efforts  of  expiration,  as  in  public  speaking,  singing,  and  strainini 
at  stool,  are  to  be  avoided. 

The  treatment  by  inhaling  compressed  air  and  breathing  into  rarefied  air  ii 
recommended  by  German  authors  as  often  beneficial  and  sometimes  effecting 
a  cure.  It  has  thus  far  found  little  favor  in  this  country.  Its  employment 
requires  caution  lest  it  do  harm.  There  is  abundant  testimony  by  competen 
observers  of  its  value  in  cases  of  emphysema.* 

The  affection  distinguished  as  atrophic  or  senile  emphysema  admits  of  n* 
permanent  relief.  Ethereal  preparations  and  remedies  to  palliate  dyspncea 
together  with  measures  to  support  the  system,  comprise  the  treatment. 


Asthma. 

The  term  asthma,  used  in  a  properly  restricted  sense,  is  applied  to  a  disea* 
which  has  well-defined  symptomatic  features,  and  which,  in  the  opinion  of 
most  authors  at  the  present  time,  has  an  essential  pathological  condition- 
obstruction  of  the  smaller  bronchi,  caused  by  spasm  of  their  muscular  fibres. 
The  term  has  heretofore  been  applied  in  a  loose  way  to  dyspnoea  dependent  on 
different  pathological  conditions.  For  example,  it  has  been  customary  to  call 
the  dyspnoea  dependent  on  diseases  of  the  heart,  cardiac  asthma.  The  true 
pathology  of  asthma — that  is,  of  the  individual  or  substantive  disease  to  whicl 
the  term  should  be  restricted — seems  to  me  clearly  that  just  stated,  namely 
bronchial  spasm.  All,  however,  do  not  so  consider  it,  and  other  opinions  will 
be  noticed  in  connection  with  the  pathological  character  of  the  disease 
Asthma  has  no  anatomical  characters.  It  is  true  that  in  the  great  majority 
of  cases  pulmonary  lesions  are  found  after  death,  particularly  those  whicl 
belong  to  chronic  bronchitis  and  emphysema ;  but  this  fact  shows  only  th< 
frequent  coexistence  of  these  affections  with  asthma. 

Clinical  History. — Asthma  is  essentially  a  paroxysmal  disease.  Th< 
clinical  history  will  therefore  consist  of  an  account  of  the  characters  whic) 
distinguish  asthmatic  paroxysms,  together  with  the  laws  of  their  recurrence 
and  the  condition  of  health  in  the  intervals. 

A  paroxysm  of  asthma  may  begin  without  warning  or  it  may  be  precedec 
by  certain  premonitions.  The  premonitions  vary  in  different  cases.  Patienti 
are  often  able  to  predict  an  attack  for  some  hours  before  its  occurrence,  some 
times  by  a  sense  of  drowsiness  or  heaviness;  sometimes,  on  the  other  hand, bj 
an  unusual  excitation  of  the  mind ;  and,  again,  by  sensations  the  significance 
of  which  they  have  learned  by  experience,  but  which  are  not  easily  described 
The  paroxysm  may  be  slowly  developed — ^that  is,  an  hour  or  two,  and  some 
times  a  longer  period,  may  be  required  for  its  full  development— or  the  attaci 

^  Vide  article  by  Hertz  in  Ziem$8en*8  CyehpcediOf  Am.  ed.,  vol.  ▼. 
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may  be  sudden  and  the  intensity  quickly  reached.  It  takes  ])]ace,  in  the 
^t  majority  of  cases,  during  the  sleeping  hours,  and  generally  in  the  latter 
|Mrt  of  the  night  or  very  early  in  the  morning. 

The  paroxysm  is  characterized  by  laborious  efforts  of  breathing,  prompted 
bj  a  painful  sense  of  the  want  of  air,  or  dyspnoea.     The  patient  is  unable  to 
lie  down,  but  sits  with  the  elbows  on  the  knees  or  resting  on  some  solid  sup- 
port, the  mouth  open  and  gasping  with  each  inspiration.    The  respirations  are 
not  increased,  but  may  be  less  in  number  than  in  health.    The  inspiratory  act 
is  performed  with  a  spasmodic  effort,  and  the  expiratory  act  is  prolonged  and 
accompanied  with  a  wheezing  sound.     Speech  is  difficult  from  the  want  of  • 
breath,  and  words  are  uttered  with  interrupted  efforts.     Movements  of  the 
body  are  dreaded,  and  changes  of  position  are  made  slowly.     Cold  air,  from 
its  density,  affords  relief,  and  the  patient  desires  the  windows  to  be  opened 
without  regard  to  chilliness  of  the  body.     The  face  is  pallid,  and  sometimes 
presents  with  the  pallor  a  cyanotic  hue,  giving  to  the  face  a  death-like  appear- 
ance.   Fret|uently  perspiration  is  profuse.     Limpid  urine  in  great  abundance 
ispasfled  frequently,  especially  at  the  beginning  of  the  paroxysm.    The  pulse 
is  small  and  feeble,  on  account  of  an  accumulation  of  blood  in  the  right  cav- 
ities of  the  heart  due  to  obstruction  to  the  pulmonary  circulation.     The  sur- 
face of  the  body  is  cool  or  cold.     The  temperature,  as  shown  by  the  ther- 
mometer, is  either  normal  or  subnormal.     The  nostrils  are  widely  dilated. 
The  countenance  denotes  extreme  anxiety  and  distress.    A  frequent  symptom 
i*  an  itching  sensation  under  the  chin,  which  the  patient  endeavors  ineffect- 
ually to  relieve  by  rubbing,  and  the  same  sensation  is  frequently  felt  on  the 
sternum  and  between  the  shoulders. 

Paroxysms  differ  in  severity.  A  patient  suffering  from  a  severe  paroxysm 
presents  a  spectacle  more  distressing  than  can  be  well  imagined,  and  to  one 
not  familar  with  the  disease  he  appears  to  be  on  the  point  of  death.  The 
suffering  is  considerable,  even  when  the  paroxysms  are  so  mild  as  not  to 
present  to  the  spectator  a  picture  of  great  distress.  Their  duration  differs. 
They  may  continue  for  a  few  minutes  only  or  for  several  days.  Usually, 
after  continuing  for  a  few  hours,  either  partial  or  complete  relief  occurs.  If 
the  relief  be  complete  or  nearly  so,  tranquil  sleep  follows,  which  is  peculiarly 
sweet  and  refreshing.  With  the  diminution  of  suffering  there  are  usually 
cou^h  and  more  or  less  expectoration. 

Cou^h  and  expectoration  may  be  absent  during  an  asthmatic  paroxysm. 
Usually,  however,  there  is  an  expectoration  of  a  small  amount  of  viscid,  trans- 
parent, frothy  mucus.  In  this  mucus  are  frequently  found  grayish  particles, 
which,  upon  close  inspection,  are  found  to  contain  peculiar  mucous  bands  of 
Tarring  length  and  diameter  twisted  in  a  spiral  manner.  These  spiral  bands 
often  contain  a  central  glistening  thread.  They  are  sometimes  called  *'  Cursch- 
mann's  spirals,"  from  the  author  who  has  described  them  most  fully.*  These 
bpiral  cylinders  or  bands  are  doubtless  moulds  of  the  small  bronchial  tubes, 
and  are  probably  composed  of  dense  mucus.  They  are  considered  by  Cursch- 
mann  as  evidence  of  a  peculiar  form  of  bronchitis  which  he  calls  hronchioUtu 
rimintiva,  and  which  he  believes  to  stand  in  intimate  causative  relation  to 
asthma.  The  sputum  also  often  contains  pointod  octahedral  crystals  of 
§ome  organic  substance.  These  are  Loyden*8  crystals,  and  are  believed  by 
him  to  be,  bv  their  irritation,  the  cause  in  many  cases  of  the  asthmatic 
paroxysms,  both  Curschmann's  spirals  and  lioyden's  crystals  have  been 
found  in  the  sputum  of  persons  not  affected  with  asthma,  and  asthma  may 
occur  without  the  presence  of  either  of  these  structures  in  the  sputum. 
The  expectoration  is  sometimes  streaked  with  blood,  and  occasionally 
hcmoptysifi  takes  place. 

»  DeuUdies  Archie  f,  kli'n,  Med.,  Bd.  32,  p.  1. 
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'".J  :.iP'\Y<ms  ri*oiir  :ilter  intervals  varying  greatly  in  duratiun  in  differc 

i*.^       ;*!!/y  re-.-iir  i\\  -iome  i-ases  with  great  regularity  after  a  stated  peri< 

■.     ;     ::i:'r ':i>t'^  the  rerurrenees  are  extremely  irregular.     Some  patiei 

-  i.i.r  -rxKu  I  iiunial  recurrenee,  and  it  is  remarked  by  Salter  that  in  th< 
i-^>  :io  .liieviinu  is  ahuosi  always  associated  with  bronchitis  or  disease 
.t    .-.'.irt.      liecurreuce  n*gularly  after  the  interval  of  a  week  or  a  fortni^ 

•L  itiotmninu.  NViimen  S4.)metimes  have  attacks  only  at  the  menstn 
xi."'.<.  >>>iue  persons  experience  an  attack  annually,  and  it  may  oec 
.  :. ,  --.x  >\w  wi!i[or  -»r  summer  st^ason.     Examples  of  the  latter  are  cases 

-  .  i..oi  :uiy  ;i>thmu.  which  will  be  noticed  presently  under  another  hej 
'A  .'.-.  ii  -.iu-  j':iri»xysuis  recur  irregularly  they  are  sometimes  attributable  to 
-:kv..u  ixcuiMi:  cause,  but  iu  other  cases  the  reason  of  their  recurrence 

•I  ."ic  I'lUTMiis  the  ci»nditiim  varies,  the  variations  depending  on  the  exi 

.ur  -  1  .liicrHi.M.'  '^t  isstK.*iured  a}fc\.'ti«)ns.     Asthma  is  not  infrequently  as 

uii-t;  vviili  :»ci>is(in:j:  chnuiic  bronchitis,  and  under  these  circumstances  m( 

1  .  xc»  .  yni'Ja  .iiid  i.'\jn.vti.>rAtii»u  are  habitual.     Emphysema  is  also  a  frequc 

.'i.v   iiiiiaiJi,  Mixi  .ieliiii  ricy  .>f  breath  on  exercise,  or  constant  dyspnoea  in  p 

■.■.i..!;»  :o  .:U'  .unoarii  i*!*  cm phys<^'ma.  characterizes  these  cases.    The  habiti 

» ^.'.jic*  .'»  '■  :»c^*  vJM'^  i>  iluc  ti»  the  emphy.«4ema,  and  is  not  properly  asthmat 

:»'..ki,u.oa  .'i   i;u-  ill  Mil  is  .mother  affection  not  infrequently  coexisting  whi 

u,.\    .i\i  ii.M.'  ;o  iiiiTi*   'f  los  dy<pna?a. 

'Muniiui-  vi  Tm  v!«  v»'TK». — The  pathological  character  of  asthma  li 
\  .  ..:r.i.i'.  ^..f.:  i  •!!  If.inini;  t:ie  term  as  ap|»liod  to  an  individual  disea: 
,  .  uiij.*  Miliu-  .lilVi'i :■»?!,  tonic  spasm  of  the  bronchial  mu.scular  fihi 
'.  .,  luiiUtil  lu  .1  iiKulwd  excitation  through  the  nervous  system.  T 
X.  .:.i^  .4.i>^x  ,»r  ilu'  panixysm-s  doubtless  exert  their  effect  through  t 
V.  I  i.-i.-i  ir  ivilc\  luTvo'i.  It  is  true  that  bronchitis  generally  exists 
.:iK      I    \\u'  oci  urnuiv  of  the  pan>xysms,  but   bronchitis  exists  oft 

**..!:i'.i;    t^ilMii.i,  ;iiul  iiises  occur  in  which  the  spasm  takes  place 

.i..\    •;    'niiiK-li-.tis.      In  the  latter  cases  the  affection  has  been  dist 

.    ;.   i,:\.>.iN    i^iiun.i;  but,  with  the  pathological  view  just  presents 

.  .     .    i.\\.i\>    .1'.  \'»u>,  Liriil  these  cases  differ  from  the  majority  only 

.    .    ..'.x-xi  1:1;;  bronchial  inflammation.      It  is  probable  that  infla 

.  ....xi>.    li."  !ii  iM-.ilar  fibres  more  prone  to  spasnuxlic  action,  and  in  tl 
:..  .\i.i    ,1  liii-  pitnluction  of  the  affection,  not  ctmstituting,  ho 

..  .....;:    '.,,;!      *[    't. 

...»     .     .u    ••ijiiolpL^ical  chanicter  of  the  disease  is  believed  to 
.    \      ,.i»A..  ''ill    It    In  |>n>per  to  state  that  oppt»sing  theories  ha 
^  .   .,  i     '\    i!  .tin^ui>hcd  authors.     AVintrich.  Bamberger,  and  oth« 
;.  .,  !i..il  >p.»sni  doos  n«>t  exist  in  asthmatic  paroxysm.**,  but  tl 

.     t'.i.iiaiion   is  to  be  attributed  mainly  to  tonic  spasm 

J'*»-^  ilifiir\  i^  based   on   the  evidence  of  the  diaphra; 

.^    .. .;    i;»,l  iiiis.iMvable  during  an  asthmatic  attack,  and  on  X 

'    i.»iit«iiiial  expansion  of  the  lungs,  the  latter  being,  as 

..,  ..    \\n\\  l»roiiehial  obstruction.     The  increased  volume 

,..1.1^...    iveoiiiii  tor  the  fixedness  of  the  diaphragm,  assumi 

;.,.,:    1, 4.      rh.jt  a  "ipasmodic  obstruction  of  the  bronchi  shot 

V.  .:.i.i,'ji  r.ither  than  by  inspiration  may  be,//  />r//>n', reas^ 

iK.ila    ;i\e  way  before  clinical  facts.     The  dry  bronch 

,'.,;ueiil,\  pivseiit,  forming  a  marked  feature  of  the  di.sea 

•.i!     IvuMU'tion  ;  and  the  complete  disappearance  of  tbi 

^  .-,..  .1  iho  sxmptoms  of  the  obstruction  in  some  ( 
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an  effect  of  certain  remedial  agents,  such  as  the  inhalation  of  choloroform,  is 
proof  that  the  obstruction  proceeds  from  spasm.^ 

A  later  theory,  by  Weber  (1872),  attributes  the  obstruction  in  great  part  to 
a  swelling  of  the  mucous  membrane  in  the  smaller  bronchi  from  dilatation  of 
the  blood-vessels  caused  by  a  vaso-motor  nervous  influence.  This  theory  was 
advanced  many  years  ago  by  Beau  in  France.  It  does  not  do  away  with 
spasm,  but  attributes  to  the  swollen  condition  of  the  membrane  a  certain 
measare  of  ob.struction.  This  theory  is  not  devoid  of  substantial  support 
from  clinical  facts.  It  is  consistent  with  the  freciuent  occurrence  of  more  or 
lesfi expectoration  coincidently  with  relief  of  the  asthmatic  condition,  and  it* 
gerTcs  to  explain  the  not  infrequent  existence  of  obstruction  notwithstanding 
tbe  employment  of  treatment  for  the  relief  of  spasm.  That  it  is  a  patho- 
lo^cal  element  of  the  disease  is  highly  probable,  but  that  it  is  an  effect  of 
tbe  bronchial  spasm,  as  held  by  Bicrmer  and  Trousseau,  is  perhaps  the  most 
rational  explanation  of  its  occurrence. 

According  to  Curschmann,  many  cases  of  asthma  are  due  to  a  peculiar 
cliTODic  affection  of  the  small  bronchi,  which  he  designates  as  hrf/nchioftfis 
fjcBuJaticay  and  which  is  characterized  by  the  appearance  in  the  sputum  of  the 
ipiral  structures  already  described.  This  affection  is  often  hereditary.  The 
immediate  cause  of  the  a.sthmatic  paroxysm  Curschmann  believes  to  be  bron- 
chial 8|>a8m  induced  by  the  bronchiolitis. 

Cacsatiox. — The  occurrence  of  asthma  involves  a  peculiar  susceptibility  in 
tbe  bronchial  muscular  fibres  to  take  on  spasmodic  action.     This  susceptibility 
does  not  exist  in  all  persons.     It  constitutes  a  predisposition  to  the  affection 
which  characterizes  certain  constitutions.     The  majority  of  mankind,  no  mat- 
ter to  what  influences  they  may  be  exposed,  never  have  this  affection.     The 
predisposition  may  be  transmitted  by  inheritance.     Of  those  who  become 
uthnuties  so  large  a  proportion  have  had  parents  or  progenitors  who  mani- 
fested the  same  peculiarity  of  constitution  that  there  must  be  admitted  to  be, 
nsome  cases,  an  innate  and  inherited  predisposition.     The  fact  of  its  being 
wnjtenital  is  also  shown  by  the  occurrence  of  the  affection  not  infrequently 
iswly  childhood  and  infancy,  independent  of  any  appreciable  external  causes. 
Whether  the  peculiar  susceptibility  be  always  congenital,  or  whether  it  be 
•equired  in  a  certain  proportion  of  cases,  it  is  impossible  to  say.     It  is  not 
Fwf  against  an  innate  idiosyncrasy  that  the  affection  frequently  does  not 
**fw  nntil  after  youth,  and  is  sometimes  deferred  until  old  age,  and  that  it 
lollowggome  other  pulmonary  affection,  such  as  whooping  cough,  bronchitis, 
^  Bieasles. 

Tbe  etiological  connection  of  asthma  with  nasal  polypi  and  other  morbid 
•**dition8  seated  in  the  Schnciderian  membrane,  especially  hyperplasia  of  the 
•J^ttile  tissue  covering  the  inferior  turbinated  bones,  and  also  with  afi'ections  of 
the  throat,  has  recently  given  rise  to  discussion.  Making  allowance  for  the 
•"w of  considering  the  embarrassment  of  respiration  from  obstruction  of  the 
■••I  passages  as  constituting  asthmatic  dyspnoea,  clinical  facts  have  been 
'^P®^  which  show  that  in  some  cases  true  asthma  may  be  produced  by  a 
'^wx  influence  originating  in  the  membrane  of  the  nose  and  throat.  This  is 
^*of  local  affections  elsewhere,  always  assuming  the  existence  of  an  asth- 
••J^c  predisposition  as  an  essential  element  in  the  etiology.  The  term  ''  nasal 
•*»^"  ased  by  some  late  writers  denotes  only  that  in  a  person  whose  bron- 

J^a  fnller  exposition  of  the  doctrine  of  Wintrich  the  reader  is  refcrre<l  to  the  arti- 
2*  Riepel  in  Zirmsum'A  Cifciopffdia,  Am.  ed.,  vol.  iv.  For  its  refutation  in  rxteruto^ 
^  paper  hv  Riernicr,  **  Telier  Bronchial-asthma,"  in  Vnlhnnvu^:^  SnmmhiTig  klinischer 
Kwfro^^  IKTO;  see  alw)  the  classical  work  by  Salter,  On  AM/nna:  its  Pathology  and 
^'«««iA  Phihidelphia,  1864. 
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cliial  muscular  fibres  are  liable  to  spasm,  as  an  individual  idiosyncrasy,  certain 
local  conditions  within  the  nostrils  may  excite  an  asthmatic  paroxysm.* 

For  the  development  of  the  affection,  certainly  in  most  cases,  in  additioD 
to  the  predisposition,  exciting  causes  are  requisite.     The  exciting  cauHes  are 
various,  and  the  facts  with  regard  to  these  show  in  some  persons  a  remark-^ 
able  su.sceptibility  to  particular  agencies  which  upon  most  pers(»ns  produce 
no  morbid  e^ect.     A  striking  illustration  of  an  idiosyncrasy  in  this  regard 
is  the  variety  of  the  affection  commonly  called  fiaj^  aaf/ima.     The  emanation^ 
from  newly-mown  hay  produce  in  some  persons  coryza,  bronchitis,  and  asthmi^ 
and  the  latter  affection  may  never  occur  save  when  produced  by  this  partici^ 
lar  cause.      The  term   hay  asthma,  however,  is  applied  to  cases  occurrin 
exclusively  during  the  summer  season,  although  the  exciting  cause  may  ncr: 
proceed  from  hay.     We  meet  with  persons  who  suffer  for  a  certain  perio^^ 
during  the  summer  months  with  asthma,  associated  with  coryza  and  bru^^ 
chitis,  and  during  the  remainder  of  the  year  they  are  entirely  free  from  tkr- 
affection.     Sometimes  the  annual  visitations  in  successive  years  occur  pc — ■ 
cisely  on  the  same  date,  and  the  duration  is  always  about  the  same.     P^ 
example,  a  medical  friend  of  the  author  is  attacked  early  in  September  «::>j 
each  year  with  coryza  and  bronchitis,  and  subsequently  paroxysms  of  asthtu^ 
occur  during  the  night.     He  continues  to  suffer  from  the  former  affection^ 
and  the  nightly  recurrence  of  the  asthma  for  six  wet^ks.     The  affections  then 
dis:i])pear,  and  except  during  the  period  just  stated  his  health  is  excellent 
Relief  and  exemption  are  obtained  by  removing  at  the  period  when  the  affec- 
tions occur  to  a  situation  devoid  of,  and  distant  from,  vegetation.     On  going 
to  sea  the  affections  arc  sure  to  disappear  after  sailing  a  certain  distance 
from  land. 

The  affection  known  as  *'  hay  asthma  "  or  "  hay  fever,"  first  described  by 
Dr.  John  Bostock  in  12^19  under  the  name  catnnhus  i^tivus^  has  been  studied, 
as  it  occurs  in  the  northern  part  of  this  country,  by  Dr.  Morrill  Wyman,*  and 
more  recently  by  Dr.  (jeorge  M.  Beard.  The  latter  gives  the  results  of  an 
analysis  of  200  cases.'  According  to  Dr.  Wyman,  there  are  two  forms  of 
annually-recurring  bronchial  inflammation  (catarrh)  in  persons  with  a  pecu- 
liar idiosyncrasy.  The  first  is  oflten  called  the  ''rose  cold"  or  **  June  cold" 
beginning  in  the  latter  part  of  May  or  ear>y  in  June  and  continuing  until 
early  in  July.  This  corresponds  with  the  aflfecticm  known  in  England  as 
"  hay  asthma "  or  *'  hay  fever."  The  other  form  is  called  by  Dr.  Wyman 
catarrhun  autnninalis^  or  autumnal  catarrh.  In  this  form  the  affection  l>egin8 
generally  in  the  third  or  fourth  week  of  August,  and  ends  in  the  latter  part 
of  iSeptember  or  in  October.  It  rarely  if  ever  continues  after  the  occurrence  of 
black  frost.  Asthma  occurs  in  a  certain  proportion  of  cases  only.  The  local 
symptoms  denote  irritation  and  subacute  inflammation  of  the  nasal  and  bron- 
chial  mucous  membranes,  together  with  some  febrile  movement  and  more  or 
less  constitutional  disturbance.  The  affection  appears  not  to  exist  in  the 
Southern  States  or  in  the  colder  regions  of  Canada.  Dr.  Wyman  has  col- 
lected a  considerable  number  of  cases  showing  that  relief  may  be  obtained 
by  going  to  cert^iin  parts  of  the  W^hite  Mountain  regi(m,  M(»unt  Mansfield 
in  Vermont  (one  of  the  <rrecn  Mountains),  and  the  Adirondack  Mountains 
in  the  State  of  New  York. 

*  For  a  full  discussion  of  the  several  theories  of  the  causation  of  asthma  hv  Curadi* 
mann,  Rieffel,  bonders,  A.  Fninkel,  R  Fhinkel,  Hecker.  Scinnidt.  Lazarus,  Lie>)if;.  and 
Uiigar,  see  Verhnniilnnf/f^n  dfH  fhnfpeswen  fiir  iunrrf  .1A'//;>/h,  Vierter  ConjrresH,  ISSo.  In 
this  c<»uiUry  Dr.  John  N.  Mackenzie.  Dr.  William  H.  Daly,  Dr.  John  O.  Koe,  and 
others  have  contrihuted  napers  on  this  suhject.  (Vide  Sy)iicm  of  Medicine  btf  Atneriean 
AuthotH,  article  hy  Dr.  \V.  H.  Getldinps.  vol!  iii.  1885.) 

*  AutumivU  OiUirrh  (Hay  Fevt-r),  New  York,  1S72. 

*  Hiiy  FevtTf  or  Summa-  Catatrh,  New  York,  1^76, 
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Dr.  Beard's  cases  show  that  the  affection  occurs  in  July  as  well  as  in  May, 
June,  and  Augui^t,  but  less  often  than  in  the   latter  months  ;  also,  that  the 
Southern  States  and  Canada  are  not  exempt  from  the  disease,  but  that  its 
uccarrence  is  rare.     It  is  a  rare  disease  west  of  the  Mississippi,  either  north 
or  south.     It  is  undoubtedly  caused  by  the  inhalation  of  some  agent  connected 
frith  Tegetatiun,  and  probably  this  agent  is  the  pollen  from  grass,  flowers, 
^od  trees.     The  same  cause  evidently  is  not  alike  involved  in  all  cases.     The 
idioiVDcrasy  in  some  persons  relates  to  emanations  only  in  May  or  June,  and 
in  others  only  to  those  in  August ;  and  of  those  who  have  the  predisposition 
tfome  are  affected  at  a  particular  place  at  a  particular  time,  and  others  at  the 
^ame  place  and  time  are  not  affected.     The  vegetable  emanations,  therefore, 
gvast  be  derived  from  different  sources.     The  discovery  of  the  sources  of  the 
cauAtioo  in  a  certain  number  of  cases  will  not  apply  to  other  cases.    Assum- 
ing the  morbific  agent  to  be  the  pollen  from  plants,  the  idiosyncrasy  in  differ- 
ent persons  has  relation  to  different  plants.    The  fact  that  removal  during  the 
dimmer  and  autumnal  months  to  certain  situations  secures  exemption  from 
the  disease  to  some  and  not  to  others  is  thus  intelligible.     Dr.  Beard's  obser- 
Titions  give  evidence  of  heredity  as  involved  in  the  peculiar  idiosyncrasy. 

A  curious  idiosyncrasy  is  exemplified  in  the  author's  personal  experience. 
This  consists  in  the  production  of  coryza,  bronchitis,  and  asthma  by  an  emana- 
liuD  fniui  feather  beds  or  pillows.  Repeated  attacks  on  sleeping  away  from 
kume,  especially  in  inns  and  steamboats,  had  occurred  before  the  source  was 
dixuvered.  All  feather  pillows,  and  even  feather  beds,  do  not  furnish  the 
speeiil  emanation,  and  the  circumstances  on  which  the  latter  depends  I  have 
not  aiicertained.  The  poisonous  principle  is  not  connected  with  the  odor 
ihich  is  sometimes  perceived.  I  cannot  detenninc  beforehand  whether  a 
atnoge  bed  will  excite  an  attack  or  not.  If  the  feathers  be  of  the  (to  me) 
poifODOUB  kind,  shortly  after  retiring  labored  respiration,  cough,  and  wheezing 
begin.  lud  progressively  increase  until  I  am  obliged  to  get  up,  when  the  diffi- 
rtlly  passes  off  in  a  few  hours,  leaving  a  little  bronchitis,  which  continues  for 
t  day  or  two.  I  have  never  experienced  the  least  degree  of  asthma  except 
$i  a  result  of  an  emanation  from  feathers. 

Dr.  Richard  M.  Crane  of  Ilagerstown,  Md.,  has  communicated  to  me  a 
ca^QDiler  his  observation  in  which  attacks  of  a.Kthma  were  distinctly  traced 
to  sleeping  beneath  a  feather  bed  made  of  duck  feathers.  The  cause  was  not 
aficertaiiied  until  after  four  years  of  suffering  from  the  affection.  It  had  not 
existed  previously,  the  patient  being  fifty  years  of  age,  and  there  was  no 
ittoTD  of  the  affection  after  an  ordinary  feather  bed,  made  of  geese  feathers, 
va<  substituted  for  the  bed  which  furnished  the  causative  emanation. 

Inhalation  of  the  powder  of  ipecacuanha  in  some  persons  produces  similar 
rfecta.  Several  examples  of  this  idiosyncrasy  have  been  reported.  On 
idating  my  own  experience  at  a  meeting  of  a  medical  society  on  one  occu- 
lioa,  a  memljer  of  the  society  gave  an  account  of  a  case  in  wliich  the  same 
ciectji  were  produced  by  an  emanation  from  the  body  of  the  horse,  so  that 
thepenmnwas  debarred  from  riding  or  driving  on  that  account.  I  have 
recently  beard  of  another  case  of  this  kind.  Beard  cites  other  instances. 
Salter  gives  several  examples  in  his  work  on  asthma.  A.'ithmatic  attacks  are 
nnetimes  brought  on  by  emanations  from  the  bodies  of  other  animals,  as  the 
at,  nbbit,  etc. 

In  persons  subject  to  asthma  the  paroxysms  are  liable  to  be  induced  by  a 
Tiriety  of  exciting  causes,  but  individual  cases  differ  as  regards  a  particular 
luceptibility  to  certain  of  these  causes.  In  sonic  cases  the  inhalation  of  dust 
if  particularly  likely  to  bring  on  an  attack.  I  have  known  a  patient  specially 
Mswptible  to  the  dust  of  grain  and  that  arising  when  car])eted  rooms  are 
wtpt.    The  fumes  of  burning  sulphur  produce  asthmatic  breathing  in. those 
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subject  to  the  affection.  Indigestion  in  some  cases  proves  an  exciting  eaow 
oftener  than  anything  else.  Some  can  refer  paroxysms  frequently  to  coDSti* 
pation.  Salter  relates  a  case  in  which  the  application  of  cold  ti)  the  instep 
was  sure  to  provoke  an  attack.  Mental  emotions  sometimes  act  as  an  ex* 
citing  cause.  Occasionally  the  paroxysms  are  habitually  connected  with  the 
menstrual  function. 

In  the  great  majority  of  the  cases  of  asthma,  bronchitis  coexists.  In  ft 
certain  proportion  of  cases  the  bronchitis  is  constant  or  habitual,  and  tht 
frequency  of  the  paroxysms  depends  in  a  measure  on  the  bronchitis;  for  if 
the  latter  affection  be  relieved  or  removed  the  asthmatic  attacks  become  \em 
frequent.  The  susceptibility  to  the  exciting  causes  of  spasm  is  increased  bj 
the  existence  of  bronchial  inflammation.  In  other  cases  the  attacks  of  asthma 
occur  whenever  bronchitis  or  a  common  cold  occurs.  Finally,  climatic  iniitt* 
ences  are  involved  in  the  causation,  for  it  is  a  matter  of  frequent  observatioB 
that  the  same  persons  are  much  more  liable  to  recurrences  in  some  situatiuDS 
than  in  others.  It  is  also  a  matter  of  common  observation  with  some  asth- 
matics residing  in  a  locality  in  which  they  are  subject  to  frequent  recurrences 
that  atmospherical  changes  are  likely  to  induce  an  attack. 

Asthma  occurs  more  fre((uently  in  males  than  in  females,  the  proportion 
being  as  two  to  one.  In  the  majority  of  cases  it  is  developed  prior  to  twenty 
years  of  age.     It  occurs  not  very  infrequently  in  infancy. 

Diagnosis. — The  diagnosis  in  well-marked  cases  is  not  difficult.  The 
features  of  the  asthmatic  paroxysms  are  quite  distinctive.  First  paroxysms 
occurring  in  young  children  may  occasion  some  perplexity,  but  with  proper 
knowledge  and  care  the  disease  should  not  be  confounded  with  other  affee- 
tions.  Capillary  bronchitis  is  distinguished  by  the  frequency  of  the  respira- 
tions, the  acceleration  of  the  pulse  with  more  or  less  fever,  and  the  diffusion 
over  the  chest  of  the  subcrepitant  rale.  In  asthma  the  respirations  are  not 
accelerated,  but  labored,  the  pulse  is  not  notably  fre<|uent,  and  the  dry  bron- 
chial rales  are  abundant.  The  dyspnoea  incident  to  diseases  of  the  heart  often 
goes  by  the  name  of  a.sthma,  but  the  breathing  in  this  form  of  dyspncea  is  not 
labored,  especially  the  expiratory  acts,  and  accompanied  by  wheezing,  as  it  is- 
in  asthma,  and  the  difficulty  in  breathing  is  more  or  less  habitual.  Moreover, 
heart,  lesions  adequate  to  the  production  of  dyspnoea  are  determinable  by 
physical  signs.  Asthma  and  cardiac  Icsitms,  however,  may  be  associated. 
If  asthma  have  existed  for  some  time,  it  is  usually  associated  with  emphy- 
sema, and  this  association  is  diagnostic;  yet  it  is  to  be  borne  in  mind 
that  emphysema  sufficient  to  occasion  dyspnoea,  which  may  become  greatly 
increased  with  a  fresh  occurrence  of  bronchitis,  may  exist  without  asthma; 
in  other  words,  the  dyspnoea  due  to  emphy.sema  and  coexisting  bronchitis  is 
not  properly  called  asthma.  In  addition  to  the  abundance  and  diffusion  of 
the  dry  bronchial  rales,  the  physical  signs  during  a  paroxysm  are  enlarge 
ment  of  the  chest  in  its  upper  and  anterior  regions,  with  diminished  respi- 
ratory movements,  vesiculo-tympanitic  resonance  on  percussion,  and  snppres* 
sion  of  the  respiratory  murmur.  I  have  met  with  in.*«tances  repeatedly  of 
laryngeal  spasm  that  have  been  considered  as  asthma.  The  differential  points 
are,  however,  distinctive.  In  laryngeal  spasm  the  inspiration  is  slow  and 
labored.  In  asthma  the  labor  and  slowness  are  in  the  expiration.  Thn 
former  has  been  well  termed  inspiratory,  and  the  latter  expiratory,  dyspnoHU 
Laryngeal  spasm  is  accompanied  by  stridor  referable  to  the  larynx,  and  the 
latter  moves  up  and  down  with  inspiration  and  expiration.  The  dry  bron- 
chial rdles  and  the  other  physical  signs  referable  to  the  chest  are  wanting 
if  there  be  only  laryngeal  spasm. 
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Progxosis. — A  paroxysm  of  asthma,  however  severe  or  protracted,  involves 
BO  immediate  danger  to  life.  Formidable  as  may  appear  an  attack  of  great 
•everitj,  and  intense  as  is  the  suffering,  it  is  doubtful  if  a  fatal  termination 
erer  took  place.  In  view,  however,  of  the  suffering,  the  tendency  of  the 
disease  to  become  confirmed,  with  an  increasing  liability  to  rceurrcnces,  its 
existence  must  be  regarded  as  a  great  calamity.  If  the  paroxysms  be  pro- 
duced by  a  particular  exciting  cause,  which,  being  known,  may  be  avoided, 
the  disease,  imposes  simply  more  or  less  inconvenience ;  but  when  they  are 
liable  to  be  produced  by  various  causes  which  cannot  be  guarded  against,  it 
is  truly  a  grievous  affliction ;  and  it  is  calamitous,  of  course,  in  pro})ortion  to 
tbe  frequency  with  which  the  paroxysms  recur  and  their  severity. 

Asthmatics  are  not  infrequently  long-lived,  yet  that  it  may  shorten  the 
duratiuD  of  life  cannot  be  doubted.     The  labored  efforts  of  breathing  in  the 
paroxysms  contribute  to  the  development  and  increase  of  emphysema.     Dur- 
ing the  paroxysms  also,  the  circulation  through  the  lungs  being  impeded,  the 
rijsht  ventricle  and  auricle  are  unduly  distended  with  blood  returned  by  the 
lystemic  veins,  and  hence  the  disease  occasions  dilatation  of  the  right  side 
of  the  heart.     The  chances  of  long  life  are  lessened  by  these  lesions.     More- 
oter,  if  tbe  paroxysms  be  frequent  and  severe  they  can  hardly  fail  to  impair 
ihe  vital  powers  and  diminish  the  ability  to  resist  other  diseases.     If  asthma 
secure,  to  a  certain  extent,  exemption  from  pulmonary  phthisis  and  pneunio- 
Bitis,  this  advantage  is  perhaps  overbalanced  by  the  fact  that  pneumonitis, 
when  it  does  occur,  is  likely  to  prove  fatal,  and  that  the  supervention  of 
a  severe  attack  of  bronchitis  may  destroy  life. 

Treatment. — The  management  of  asthma  embraces — ifirst^  the  treatment 
of  tbe  paroxysms ;   and  second,  the  treatment  in  the  intervals. 

Daring  a  paroxysm  the  objects  of  treatment  are  to  lessen  the  suffering  and 
Vriug  tbe  paroxysm  to  an  end  as  speedily  as  possible.  The  measures  for  these 
objects  have  reference  to  spasm  as  the  essential  pathological  condition.  The 
seuares  to  relieve  spasm  are  various,  each  of  which  proves  efficacious  in 
tone  eases  and  not  in  others.  Frequently  the  past  experience  of  the  patient 
«  tbe  best  guide  as  to  the  particular  measure  which  will  be  most  likely  to 
ifbid  relief.  In  cases  of  asthma  unaccompanied  by  bronchitis  a  full  opiate 
iifQBetimes  quickly  and  completely  successful ;  but  in  the  larger  proportion 
if  eines  it  will  not  succeed  in  cutting  short  the  paroxysm  or  in  affording 
Btrked  relief.  Of  other  narcotics,  stramonium  is  one  which  should  be  tried. 
The  osual  mode  of  administration  is  to  smoke  the  dried  leaves  or  the  fibres  of 
tbe  root  either  in  a  pipe  or  prepared  as  a  cigarette.  This  measure  in  some 
persons  acts  like  a  charm,  and  may  be  confidently  relied  upon  as  a  prompt 
aid  effectual  mode  of  obtaining  relief;  but  in  the  great  majority  of  cases  it 
eitber  produces  no  effect  or  merely  mitigates  the  severity  of  the  paroxysm. 
Afltfoetida,  dracontium  or  skunk -cabbage,  and  the  Indian  hemp  are  sometimes 
cicaeioQS.  The  ethers,  given  internally,  are  to  some  extent  useful  as  palli- 
•tires,  and  occasionally  they  produce  complet^^  relief.  Belladonna  is  some- 
tiaej!  pignally  efficacious,  given  as  recommended  by  Salter  and  Ringer — 
mbmIt.  10  minims  of  the  tincture  repeated  every  two  or  three  hours  unless 
£i(iiii)anee  of  vision  be  produced.  The  bromides  in  full  doses  sometimes 
ilbrd  marked  relief.  A  paroxysm  is  sometimes  made  to  abort  by  a  full  dose 
if  quinia — ^from  20  to  30  grs.  to  an  adult. 

Marked  relief  is  frequently  obtained  and  the  paroxysm  is  sometimes  cut 
Aort  by  nauseant  remedies — namely,  antimony,  ipecacuanha,  lobelia  inflata, 
and  common  tobacco.  The  two  remedies  last  named  are  especially  efficacious 
baeertain  proportion  of  cases.  The  common  tobacco  will  be  more  likely  to 
be  successful  if  the  patient  be  not  accustomed  to  its  use.     With  a  view  to 
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the  relief  of  the  spaHiu  these  remedies  need  not  be  carried  to  the  extent  of 
producing  vomiting ;  if  not  effectual  when  nausea  is  induced,  it  will  be  use- 
less, if  not  injurious,  to  push  them  farther.  I  have  known  a  paroxysm  to 
be  arrested  at  once  by  bloodletting,  but  this  is  a  measure  too  potent  to  be 
empIoy(id,  except  occasionally  in  ])ersons  who  are  robust  and  full-bloodei 

The  inhalation  of  the  vapor  of  ether  is  often  an  effective  measure  of  treaii. 
ment.  Not  infre^juently  the  paroxysms  are  completely  controlled  by  it.  tlie 
patient  passing  in  a  few  moments  from  a  condition  of  great  sufBering  into 
one  of  case  and  comfort.  These  cases  are  among  those  which  afford  the  nioet 
striking  exani}»les  of  the  resources  of  practical  medicine.  The  dry  bronchiil 
rales,  which  before  the  inhalation  were  loud  and  universally  diffused  over  the 
chest,  sometimes  disappear  as  soon  as  complete  relief  is  procured  by  the  ioha- 
lation — a  fact  proving  conclusively  the  existence  and  the  cessation  of  sptsm. 
Unhappily,  this  measure,  like  the  others,  is  efficacious  only  in  a  certain  pro- 
portion of  cases.  It  should  be  tried  always,  provided  there  be  no  circum- 
stances to  contraindicate  it.  The  hydrate  of  chloral  succeeds  in  a  certiio 
proportion  of  cases,  but  in  view  of  the  possibility  of  alarming  effects  it  should 
rarely  be  resorted  to.  The  inhalation  of  chloroform  is  often  successful,  but  in 
view  of  danger  ether  is  always  to  be  preferred.  The  inhalation  of  the  nitrite 
of  amyl  affords  temporary  relief,  and  in  some  instances  arrests  a  pamxysm. 
Four  or  five  drops  may  be  inhaled  from  a  handkerchief.  Iodic  ether  or  iodide 
of  ethyl  is  recommended  by  Thorowgood  as  highly  useful  in  some  cases.  Ten 
drops  may  be  inhaled  three  or  four  times  daily.  This  remedy  may  be  conv^ 
niently  inhaled  by  dropping  it  on  a  piece  of  patent  lint  held  in  the  palm  of 
the  hand.* 

The  vapor  nf  arscnious  acid  is  to  be  included  among  the  remedies  which  nre 
useful  administered  by  inhalation.  Arsenical  cigarettes  have  been  employed 
with  success,  each  cigarette  containing  from  a  half  a  grain  to  a  grain  of  the 
acid.- 

The  inhalation  of  compressed  air  is  recommended  by  German  authors. 
Trousseau  found  the  inhalation  of  the  vapor  of  ammonia  useful  in  some 
cases.  Duclos  succeeded  in  sometimes  arresting  a  paroxysm  by  the  appli- 
cation nf  aqua  amnion iie  to  the  fauces  by  means  of  a  probang.  Others  who 
have  made  trial  of  this  measure  have  foun<l  it  in  some  cases  to  succeed,  but 
in  other  cases  to  increase  the  <lysi>n(ea."^  Dr.  Monell  .states  that  he  has  sue* 
ceeded  in  obtaining  relief  in  an  attack  of  asthma  by  prolonging  as  far  as 
practicabU?  tlie  expiratory  act.  then  waiting  as  long  as  passible  before  inspir- 
inir,  and  r«*taining  the  air  at  the  end  of  the  inspiration  as  long  as  possible, 
this  ]>lan  being  continued  for  fifteen  minutes.  He  states  that  he  has  repeat- 
edly «)btainod  immediate  relief  in  this  way,  and  that  he  knows  of  several  casea 
in  which  the  plan  has  proved  succe.<*sful.* 

It  is  hardly  necessary  to  say  that  if  there  be  ground  to  suppose  the  attack 
to  have  been  brought  on  by  overloading  tlie  stomach  or  by  constipation,  an 
enutic  or  a  cathartic  is  indicated  :  and  i»f  course  the  patient  is  to  be  removed 
from  the  action  of  any  known  exciting  cause,  such  as  the  emanations  from 
hay,  f«»a tilers,  etc.  The  apartment  should  be  large,  high,  and  airy.  AVam 
and  stimulating  pediluvia  afford  some  relief.  Strong  coffee,  taken  hot,  is 
generally  useful  as  a  palliative.  It  may  be  rendered  more  efficient  by  adding 
two  or  three  grains  of  the  citrate  of  caffeine.  Another  palliative  measure 
which  sometimes  proves  to  be  curative  is  to  be  added.  This  consists  in  dif- 
fusing throughout  the  apartment  the  fumes  of  burning  nitre-paper — that  is, 

'  Vide  L^tt^mian  fA'rfurp.*  nn  Bmuchinl  Aitfiwn.  1SX.'>.  «  /ft,"rf. 

'The  tincture  of  qnebraobo  is  rert>niniende<l  by  Penzoldt  and  others  in  asthma  and 
other  diftoases  ntten«le<l  l»v  (lvsi»ntpa. 
*y.   Y,  Mai.  Ri'roni  \\vj'.  1-3,  l^OG. 
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btbaloos  paper  dipped  in  a  saturated  solution  of  the  nitrate  of  potassa  and 
dried— or  by  burning  pastilles  prepared  for  that  purpose.  Some  patients  find 
cieat  relief  from  this  measure,  and  occasionally  the  paroxysms  are  arrested 
Ij  it. 

The  treatment  in  the  intervals  has  for  its  object  prevention  of  the  parox- 
jflBs.  The  removal  of  the  predisposition  would  be  the  most  effectual  mode 
of  aceompliahing  this  object.  This,  however,  is  not  to  be  expected ;  and  the 
object  is  to  be  attained  by  measures  having  reference  to  circumstances  which 
iBcreue  or  act  upon  that  susceptibility  of  the  bronchial  muscular  fibres  con- 
gdtnting  the  predisposition  to  the  affection. 

When,  owing  to  a  peculiar  idiosyncrasy,  paroxysms  are  excited  by  a  par- 
dealar  cause,  such  as  emanations  from  hay,  feathers,  etc.,  avoidance  of 
exposure  to  the  cause,  if  possible,  is  obviously  indicated.  It  is  doubtful  if 
waj  remedy  will  produce  insusceptibility  to  the  action  of  the  particular  cause 
•r  secure  exemption  so  long  as  the  exposure  to  the  cause  continues.  In  the 
ttaea  of  the  so-called  hay  asthma  which  have  come  under  my  observation  a 
l^reat  variety  of  remedies  have  been  tried,  but  all  without  much  avail.  The 
yttient  must  either  endure  the  continuance  of  the  affection  for  several  weeks, 
or  leek  a  situation  where  he  is  not  exposed  to  the  exciting  cause.  Inasmuch 
tf  the  cause  of  this  variety  of  asthma  enters  the  air-passages  by  the  nostrils, 
tad  occasions  coryza  before  it  reaches  the  bronchial  tubes,  the  attempt  has 
ken  made  to  neutralize  it  by  topical  applications  within  the  nostrils.  Liquid 
hjections  or  atomized  fluids  have  been  employed  for  this  purpose.  Helmholtz 
found  in  his  own  person  that  a  solution  oi  quinia  injected  into  the  nostrils 
WIS  preventive  of  effects  other  than  the  coryza ;  and  this  result  has  been 
obtained  in  some  other  cases.  This  treatment  has,  however,  much  oftener 
felled  than  succeeded.  Experiments  with  other  remedies  have  not  furnished 
Hiiking  results ;  but  this  plan  of  prophylactic  treatment  merits  more  attention 
tbn  it  appears  as  yet  to  have  received. 

Recent  observations  having  shown  that  paroxysms  may  be  excited  by 
foijpi  and  other  affections  of  the  nose,  and  by  affections  of  the  pharynx, 
Mpropiiate  local  measures  of  treatment  arc  to  be  directed  to  these  situations, 
aiMi  m  general  terms  any  existing  local  affection  which  may  be  suspected  of 
bring  a  causative  relation  to  the  asthmatic  paroxysms  should,  if  practicable, 
k  removed. 

In  a  large  proportion  of  the  cases  of  asthma  the  liability  to  paroxysms  is 
■ore  or  less  increased  by  the  existence  of  habitual  or  chronic  bronchitis. 
He  relief  or  cure  of  the  latter  affection  in  these  cases  is  the  immediate 
aiject  of  treatment.  The  iodide  of  potassium  or  of  ammonium  should 
ilwajs  be  tried.  I  have  known  patients  who  were  rendered  comparatively 
eosforuble  as  regards  the  recurrences  of  asthma  by  the  use  of  this  remedy. 
h  small  or  moderate  doses  it  may  be  continued  indefinitely  without  any 
i^rent  injury.  I  have  known  from  5  to  10  grs.  to  be  taken  most  of  the 
Ooe  daring  four  or  five  jears,  the  patient  finding  that'Wrereby  he  was  pro- 
tected against  a  recurrence  of  the  paroxysms.  The  remedy  will  be  useful  in 
proportion  to  its  curative  effect  on  the  bronchitis ;  it  is,  however,  useful  in 
nse  casoe  in  which  the  coexisting  bronchitis  is  slight  and  when  no  apparent 
ifcct  npon  the  latter  is  produced.  The  hydriodic  acid  has  proved  in  some 
eises  as  effectual  as  the  iodides.  In  the  treatment  of  asthma,  as  of  chronic 
kmchitis  without  asthma,  the  doses  of  the  iodides  may  be  gradually  increased 
»  a?  to  amount  to  50  or  GO  grains  per  diem.  The  bromides  are  serviceable 
ii  certain  cases,  and  they  are  well  borne  by  some  who  cannot  take  the  iodide 
of  potassium  without  unpleasant  effects.  The  chlorate  of  potassa  is  some- 
tines  useful,  and  the  other  measures  indicated  in  cases  of  chronic  bronchitis 
My  be  employed.     The  arsenical  medication — that  is,  arsenic  in  small  doses 
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continued  for  a  considerable  period — ^has  been  found  in  some  cases  higbly 
useful.     The  same  is  to  be  said  of  sulphur. 

If  measures  addressed  to  the  bronchitis  prove  ineffectual,  or  if  the  parox- 
ysms recur  when  bronchitis  does  n.ot  coexist,  and  they  be  not  referable  to 
particular  causes  which  may  be  avoided,  nothing  is  to  be  depended  on  but 
change  of  residence.  And  it  is  probable  that  most  asthmatics  may  find 
some  place  in  which  they  will  be  comparatively  if  not  entirely  free  from  the 
affoctioii.  Facts  showing  the  immunity  obtained  by  change  of  residence  are 
remarkable  as  illustrative  of  an  apparent  capriciousness  of  this  affection. 
Persons  residing  in  the  country  often  find  relief  by  living  in  cities  or  lar^ff 
towns.  A  change  from  the  most  salubrious  part  of  a  city  to  a  part  where 
the  atmosphere  is  smoky  and  insalubrious  as  regards  the  general  health 
sometimes  secures  exemption  from  the  affection.  A  change  of  apartmenti 
from  one  story  to  another  or  to  a  different  exposure  has  been  known  to  prore 
effectual.  I  have  known  a  patient  to  suffer  nightly  from  a  severe  attack 
directly  on  the  seashore,  whereas  the  nights  were  passed  comfortably  a  mile 
inland.  There  are  no  fixed  laws  with  respect  to  the  best  climate  or  sitnttioD 
for  asthmatics  ;  and  each  case  has  its  own  law,  which  is  to  be  ascertained  only 
by  experience.  In  beginning  trials  of  change  of  residence,  a  place  should  be 
selected  in  which  the  climatic  influences  are  the  opposite  of  those  belonging 
to  that  in  which  the  patient  resides ;  that  is,  if  the  residence  be  in  the  coun- 
try, the  city  may  be  tried,  and  vire  versa ;  if  on  the  seashore,  an  inland  atn- 
ation,  and  r/cr  vm^a  ;  and  so  with  regard  t^  temperature,  moisture,  elevation, 
etc.  The  principle  t(»  be  acted  on  is,  that  there  is  a  place  in  which  each 
martyr  to  this  complaint  will  suffer  less,  and  perhaps  be  entirely  free  froB 
it,  and  the  ])lan  should  be  to  make  repeated  trials  until  the  desired  spot  is 
found.  I  could  cite  from  the  cases  which  have  come  under  my  observation 
several  in  which  this  plan  has  proved  successful.  It  is  to  be  enjoined,  when- 
ever practicable,  as  soon  as  it  is  evident  that  other  measures  will  not  secure 
the  patient  against  the  suffering  incident  to  the  frequent  recurrence  of  the 
affection. 

At  the  present  time,  in  this  country,  the  climate  of  Colorado  is  regarded 
as  the  most  favurable  for  asthmatics.  That  residents  in  that  climate  are 
rarely  affected  with  asthma,  and  that  persons  who  suffer  from  the  disease 
generally  find  relief  there,  cannot  be  doubted  in  view  of  ample  testimony; 
yet  it  has  ha])pened  to  me  to  be  consulted  in  the  case  of  a  boy  about  twelve 
years  of  age  who  had  suffered  from  the  disease  .<ince  early  childhood,  and 
who  has  recently  come  from  Denver,  where  he  had  lived  from  birth.  A 
brief  stay,  however,  in  Colorado  or  elsewhere  secures  exemption  only  during 
the  time  of  sojourn  ;  persistent  relief  requires  a  permanent  change  of  rea- 
denoe.  Hence  it  is  generally  an  object  with  patients  to  find  some  place 
where,  aside  from  exemption  from  this  disease,  it  is  for  their  interest  and 
happiness  to  dwell. 

Pertussis,  or  Whooping  Cough. 

This  affection  belongs  among  the  diseases  of  children,  but  it  occasionally 
occurs  after  childhood  and  at  all  ages.  In  the  cas(»s  occurring  after  adoles- 
cence it  is  important  that  the  physician  be  prepared  to  recognize  it.  The 
affection  has  no  anatomical  characters  except  those  of  ordinary  bronchitis. 
Other  morbid  appearances  found  after  death  are  due  to  complications  which 
will  be  noticed  in  connection  with  the  clinical  history. 

CLixrrAL  IIiSTORy. — The  names  of  this  afl^ection  derive  their  significance 
from  certain  characteristics  pertaining  to  the  cough.     The  first  or  the  form- 
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ing  stage  embraces  a  period  prior  to  the  appearance  of  those  characteristics. 
The   primary  symptoms  are  those  of  simple  coryza  and  bronchitis.      Fre- 
qaently  during  this  period  there  is  nothing  which  denotes  the  afi'ection  to  be 
otber  than  a  common  cold.     But  in  the  niujority  of  cases  the  cough  is  more 
Tiulent*  the  acts  of  coughing  persist  for  a  longer  time,  and  they  progressively 
increase  in  duration  and  violence.     There  is  also  more  or  less  febrile  move- 
ment, which  is  more  marked  and  continues  longer  than  in  ordinary  bronchitis. 
At  length  tlie  cough  becomes  distinctly  and  in  a  marked  degree  paroxysmal, 
and  the  distinctive  features  of  the  affection  relate  especially  to  the  paroxysms. 
The  duration  of  this  first  stage  varies  from  one  to  two  weeks.    After  the  affoc- 
tioD  has  advanced  to  the  second  stage,  the  patient  is  generally  aware  for  a  few 
moments  previous  to  a  paroxysm  that  it  is  impending.     A  child  engaged  in 
play  suddenly  is  quiet,  and  the  countenance  expresses  apprehension  and  dis- 
tress.    The  morbid  sensations  are  those  of  constriction  and  an  irritation  in 
the  larynx  and  trachea.      These  premonitions  are  sufficient  to  arouse  the 
patient  when  asleep.     The  paroxysm  is  denoted  by  cough,  which  is  cliarac- 
teriied  by  a  series  of  violent  expiratory  acts  succeeding  each  other  so  quickly 
that  the  patient  is  unable  to  take  an  inspiration  between  them.     The  number 
of  these  acts  varies,  according  to  the  severity  of  the  paroxysms,  from  six  to 
twenty.     A  long  and  labored  inspiration  then  takes  place,  giving  rise  to  a 
crowing  sound  evidently  due  to  spasms  of  the  glottis;   this  is  the  whoop 
which  enters  into  the  name  of  the  affection.     Another  series  of  coughing 
expiratory  acts    succeeds,  followed    again    by  the   sonorous   inspiration    or 
wboop:  and  these  alternate  acts  of  coughing  and  whooping  are  repeated 
until  the  paroxysm  ends.     The  contraction  of  the  lungs  by  the  spasmodic 
ictfl  of  coughing  interrupts  not  only  inspiration,  but  the  pulmonary  circu- 
lation, so  that  an  accumulation  of  blood  takes  place  in  the  right  cavities  of 
the  heart.     These  effects  are  shown  by  notable  congestion  and  lividity  of  the 
life  and  turgcscence  of  the  cervical  veins.     Tears  flow  in  abundance.     The 
safTering  from  dyspnuea  is  in  proportion  to  the  violence  and  length  of  the 
ptroxysm.     The  contents  of  the  stomach  are  frequently  expelled,  and  at  the 
fk»e  of  the  paroxysm  more  or  less  mucous  secretion  is  expectorated.     In 
proportion  to  the  violence  and  length  of  the  paroxysm  the  patient  is  fatigued 
or  exhausted.     However  severe  the  paroxysm,  there  is  scarcely  any  imme- 
diate danger  either  from  apnoea  or  syncope.      I  have  hever  known  of  an 
iBjtance  of  death  in  a  paroxysm.     A  medical  friend,  however,  has  related  to 
net  case  in  which  the  breath  was  lost,  and  was  restored  by  resorting  to  the 
pfoeedore  known  as  Marshall  Hall's  ready  method. 

The  paroxysms  in  different  cases  differ  widely  in  severity,  duration,  the 
degree  in  which  the  characteri.stics  are  marked,  and  in  frequency  of  recur- 
reiwe.  When  extremely  severe  they  occasion  great  distress,  and  serious 
incidental  events  are  liable  to  occur.  On  the  other  hand,  when  quite  mild 
tkej  tre  comparatively  trivial.  Only  one  or  two  of  the  spasmodic  expiratory 
108  may  occur,  or  they  may  be  repeated  so  that  the  paroxysm  lasts  for  sev- 
eral minutes.  The  whoop  is  more  or  less  loud  and  long  in  proportion  to  the 
innnnt  of  spasm  of  the  glottis.  Although  generally  present  and  marked — 
beinjr,  as  the  name  implies,  the  most  characteristic  feature  of  the  paroxysm 
—it  M  sometimes  slight  and  sometimes  wanting.  In  the  latter  case  the  cha- 
nrterof  the  disease  has  to  be  determined  by  other  diagnostic  features.  A 
few  parrjxysms  only  may  occur  in  the  twenty-four  hours,  or  they  may  recur 
during  night  and  Jay  at  short  intervals.  They  may  amount  to  even  a  liun- 
dred  within  the  twenty-four  hours.  In  almost  all  cases  they  occur  in  greater 
BBmber  in  the  night  than  during  the  daytime,  and  in  some  cases  they  occur 
aqIj  at  night.  Exceptionally  they  are  more  frequent  daring  the  daytime. 
Tlie  paroxysms  which  occur  in  sleep  are,  of  course,  not  produced  by  any 
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obvious  exciting  cause.  This  may  be  true  of  paroxysms  occurring  in  the 
waking  hours,  but  physical  exertion  and  mental  excitement,  especially  the 
latter,  appear  not  infrequently  to  determine  the  occurrence  of  a  paroxyna. 
Children  are  liable  to  experience  a  paroxysm  whenever  a  lit  of  crying  takes 
place.  A  patient  may  have  a  paroxysm  on  witnessing  a  paroxysm  in  another 
patient,  this  fact  illustrating  the  power  of  involuntary  imitation. 

Various  events  are  incidental  to  the  paroxysms,  especially  when  the  latter 
are  severe.  One  of  the  most  frequent  of  the  incidental  events  is  hemorrhage. 
Epistaxis  is  the  most  common  form  of  hemorrhage.  Not  infrequently  blood 
flows  from  the  nostrils  in  more  or  less  abundance  with  every  paroxysm,  and, 
the  loss  of  blood  inducing  notable  anaemia,  this  favors  the  persistence  of  the 
hemorrhage.  Haemoptysis  is  an  occasional  form  of  hemorrhage.  Blood 
sometimes  escapes  from  the  conjunctiva  or  accumulates  beneath  this  mem- 
brane. Trousseau  cites  a  case  in  which  a  naevus  situated  on  the  face  was  the 
seat  of  hemorrhage  with  each  paroxysm.  Blood  has  been  known  to  be  forced 
from  the  ears.  The  primary  and  chief  cause  of  the  hemorrhage  is  the  venous 
congestion  arising  from  accumulation  of  blood  within  the  right  cavities  of  the 
heart.  The  urine  and  feces,  or  both,  are  sometimes  expelled  involuntarilj 
during  the  paroxysm.  Intestinal  hernia  is  sometimes  produced.  Rupture  of 
air-vesicles  is  an  accident  which  sometimes  occurs,  giving  rise  to  interlobular 
emphysema ;  and  the  air,  finding  its  way  along  the  areolar  tissue  connected 
with  the  primary  bronchi  and  trachea,  may  produce  emphysema  of  the  neck, 
and  even  extend  over  the  entire  body.*  Dilatation  of  the  air-cells,  or  yesio- 
ular  emphysema,  is  another  incidental  event.  It  is  questionable  whether  this 
be  not  due  to  the  bronchitis  associated  with  whooping  cough  rather  than  to 
the  violent  action  of  coughing ;  but  the  latter  doubtless  contributes  to  its 
production.  When  the  paroxysms  recur  frequently,  and  are  generally 
accompanied  by  vomiting,  the  system  suffers  from  innutrition.  Here  is  a 
source  of  anaemia  in  addition  to  the  hemorrhages.  Convulsions  occur  in 
some  cases,  especially  in  children,  being  attributable  to  the  cerebral  conges- 
tion occasioned  by  the  venous  obstruction  at  the  right  side  of  the  heart. 

In  the  intervals  between  the  paroxysms,  aside  from  complications  or  inter- 
current affections,  the  general  condition  will  depend  on  the  frequency  of  the 
paroxysms,  their  severity,  and  the  incidental  events.  The  patient  is  enfee- 
bled in  proportion  as  the  paroxysms  are  long,  violent,  and  frequent,  also  in 
proportion  to  the  amount  of  hemorrhage  and  the  interference  with  nutrition 
by  vomiting.  The  face  is  pallid  in  proportion  to  the  annemia.  The  veins  of 
the  neck  furnish  the  venous  hum,  and  the  arteries  a  bellows  murmur.  Cephal- 
algia is  a  prominent  symptom  in  some  cases,  arising  from  cerebral  congestion. 
The  febrile  movement,  which  generally  exists,  in  a  greater  or  less  degree, 
during  the  first  or  forming  stage,  as  a  rule  disappears  when  the  characteristic 
paroxysms  are  established  ;  that  is,  in  the  second  stage.  If  it  continue  into 
this  stage  or  if  it  be  reproduced,  it  is  due  to  an  unusual  intensity  of  the 
bronchitis  or  to  some  inflammatory  complication.  The  face  is  swollen  or 
puffed,  and  this,  with  the  pallor,  renders  the  appearance  quite  characteristic. 
Certain  complications  are  liable  to  occur  which  add  much  to  the  gravity  of 
the  affection.     Bronchitis  is  a  part  of  the  affection. 

If  the  affection  be  uncomplicated,  physical  exploration  of  the  chest  elicits 
good  resonance  on  percussion,  with  perhaps  the  dry  or  moist  bronchial  r&les. 
The  bronchitis  in  some  cases  is  unusually  acute,  giving  rise  to  fever  and 
abundant  mucous  secretions.  Collapse  of  pulmonary  lobules  and  broncho- 
pneumonia are  liable  to  occur  in  young  children.  The  occurrence  of  vesicn- 
lar  emphysema  has  been  already  mentioned.     The  inflammation  may  extend 

'  Vide  case  refK)rted  by  Dr.  \Vm.  P.  Northrop  in  Am.  Joum,  of  Med,  Sciences,  July, 
1883. 
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into  the  minute  bronchial  tubes,  giving  rise  to  capillary  bronchitis.     This  is 
denoted  by  fine  bubbling  rales  diJTused  over  the  chest,  in  conjunction  with 
^eat  freiiuency  of  the  respirations,  notable  acceleration  of  the  pulse,  and 
lividity,  the   resonance  of  the  chest  on  percussion   not  being   diminished. 
Pleuritis  with  effusion  is  another  complication  more  likely  to  occur  in  adults 
than  in  children.    These  several  pulmonary  complications  are  rendered  severe 
and  dangenmif  by  the  recurrence  of  the  paroxysms  of  whooping  cough.    Fre- 
quently the  latter  become  less  violent  and  frequent  when  any  of  the  compli- 
cations just  named  are  developed,  so  that  a  premature  improvement  as  regards 
the  paroxysms  of  whooping  cough  may  be  an  unfavorable  omen.      When 
vhooping  cough  is  accidentally  associated  with  some  acute  disease,  such  as 
measles  or  scarlet  fever,  the  paroxysms  of  cough,  as  a  rule,  become  less  fre- 
quent and  violent;  these  intercurrent  diseases  interfering  with  the  natural 
course  of  the  affection.     Finally,  whooping  cough  appears  to  favor  the  devel- 
opment of  phthisis  in  some  cases  in  which  the  tuberculous  diathesis  exists. 

The  duration  of  the  affection  is  subject  to  considerable  variation.     Excep- 
tionaJly  the  affection  ends  spontaneously  in  a  few  days.     These  cases  are 
infrequent,  but  the  fact  that  the  affection  is  occasionally  of  short  duration 
when  let  alone  is  to  be  borne  in  mind  with  reference  to  the  supposed  efficacy 
of  remedies  in  abridging  or  arresting  it.     It  is  rare  for  the  affection  to  end 
vithin  a  period  of  six  weeks.     In  the  majority  of  cases  it  continues  for  a 
longer  period  than  this,  and  it  sometimes  persists  for  many  months.   As  a  rule, 
tt  ^dually  declines  before  it  disappears,  the  paroxysms  by  degrees  becoming 
Jtts  frequent  and  severe.     Freijuently,  ifor  a  considerable  period  after  the 
affection  has  ended,  the  characteristics  are  manifested,  to  a  greater  or  less 
extents  whenever  a  bronchitis  or  common  cold  is  contracted  or  cough  is  excited 
hy  iny  cause.    Trousseau  states  that  the  affection  continues  for  a  long  or  short 
period  in  proportion  to  the  duration  of  the  symptoms  prior  to  the  character- 
istic paroxysms ;  that  is,  if  the  latter  are  delayed  the  aff*ection  will  be  pro- 
tnctedjbut  if  they  are  quickly  developed  the  affection  is  not  likely  to  last  long. 

P.^THOLOoicAL  CHARACTER. — This  remarkable  aflfection  consists  of  three 
nthological  elements.  Bronchitis  is  one  of  these.  This  is  the  initial  element. 
It  '»  {stated  that  this  element  is  sometimes  wanting,  but  examples  must  be 
exMcdingly  rare.  Another  element  is  fever.  This  is  more  or  less  marked 
b  different  cases,  but  is  seldom  wanting  during  the  first  or  forming  stage. 
Tbf  fcrer,  as  a  rule,  is  out  of  proportion  to  the  bronchitis,  and  is  therefore 
to  be  regarded  as  not  symptomatic,  but  idiopathic  or  essential.  Tlie  most 
pmainent  of  the  three  elements  relates  to  the  nervous  system.  This  is  mani- 
ferted  by  the  spasmodic  expiratory  movements  in  the  paroxysms  of  cough, 
indby  spasm  of  the  glottis  giving  rise  to  the  whoop.  Some  have  considered 
\\t  iffection  as  belonging  among  the  neuroses,  others  have  considered  it  to  be 
taesMntial  fever,  and  by  others  it  has  been  considered  as  a  peculiar  variety 
^bronchitis.  It  is  neither  of  these  separately,  but  collectively  they  consti- 
tute the  affection.  Dependent,  as  will  be  seen  presently,  on  a  special  cause, 
tbe  primary,  essential  pathological  condition  is  general  or  constitutional,  of 
fbich  the  bronchitis  and  cough  are  the  local  expressions. 

CArsATlox. — Whooping  cough  is  an  infectious  disease,  and  it  is  communi- 
oitd  by  a  contagium  present  in  the  bodies  of  those  affected  with  it.  It 
pnbiblj  originates  in  no  other  way.  It  is  highly  contagious,  and  few  ])ersons 
ptMtbrongh  childhood  without  contracting  it.  Young  infants  are  liable  to 
«ntfwt  it.  No  period  of  life  is  exempt  from  susceptibility  to  the  contagium. 
Ibe  infref^ueney  of  the  affection  after  childhood  is  accounted  for  by  the  fact 
tbt  tbe  great  majority  of  persons  experience  it  before  adolescence.  Having 
IT 
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been  once  expericrired,  the  susceptibility  thereafter  ceases.     Tln'tt  is  the  t\i\4 
but  except iMnitlly  thu  jift'cction  occurs  more  than  once.    The  exceptions  u*  tli 
rule  ad  applied  to  this  afiection  are  not  more  trc^juent  than  to  the  rule 
upplied  to  other  affbctions  in  the  same  category ;  Jor  example^  the  eniptit 
fevers*   The  averaj^e  period  of  incubation  is  not  well  ascertained.     It  b  rt 
ttbk%  the  limitti  being  ono  and  two  weeks. 

DlAONOSls.^ — ^When  whooping  cough  has  advanced  beyond  the  first 
forwiing  stage  and  the  characteristics  pertaining  to  the  paroxystHA  tre  w 
nmrked,  it  \a  recognized  without  difficulty.  The  whoop  i^  a  «|>^<"m>wi;.^ 
terinnj  but  this  h  eometimes  imperfect  and  even  wanting.  In  \ 
diagnosis  is  to  be  based  on  the  occurrence  of  paroxysms  presehim-  m.  r 
meters  of  welbmiirked  whooping  cough  minus  the  whoop,  on  the  duration 
the  aHeetion,  and  on  the  fact  of  known  exposure  to  the  infection,  to«j;ether  will 
knowledge  of  the  fact  that  the  patient  ha8  not  already  experienced  ihe 
lion.  The  affection  may  be  so  mild  and  short  that  there  is  coubiderable 
whether  it  have  really  occurred,  but  such  cases  are  rare.  It  is  desi 
make  a  probable  diagnosis  during  the  first  or  forming  stage;  that  h, 
the  di^eaiie  is  fully  deeUired  by  the  characteristic  paroxysms.  It  aho^ 
etrongly  suspected  when  cough  and  febrile  movement  are  out  of  )>rupo 
tlm  bronchitis  and  unduly  persistent  Of  course  the  prevalence  of  the 
tion  and  known  exposure  are  to  be  taken  into  account.  Attention  has  be« 
recently  directed  to  the  occurrence  uf  ulcerations  on  either  side  of  the  fn 
num  linguos  as  a  diagnostic  circumstance.  These  are  produced  tTaumatical 
by  the  lower  teeth,  the  tongue  being  partly  protruded  during  paroxysms 
cough.  They  occur  only  when,  from  the  violence  of  the  paroxysms,  tUodi; 
nosia  involves  no  difHeulty.  They  are  wanting,  of  course,  in  children  bcfc 
the  period  of  dentition, 

PrtoONOsis.^ — Whooping  cough  is  rarely  fatal  />er  nr,  yet  indirectly  it  lead 

to  a  considerable  loss  of  life.  Occurring  iti  the  cotirse  of  other  diseasei" 
for  example,  measles  or  during  the  ailments  incident  to  dentition — it  mi 
prove  a  serious  affection.  A  fatal  result  is  generally  due  to  complicatioa 
the  more  fre<|uent  and  important  of  which  have  been  stated — namely, 
lary  bronchitis,  broncho-pncumonitis,  pieuritis,  vesicular  and  interfa 
emphysema,  and  phthisis.  Young  children,  especially  during  dentififl 
sometimes  carried  off  by  convulsions*  As  regards  the  affection  itj?olt  tl 
gravity  and  danger  are  proportionat4i  to  the  frequency  and  severity  of  t| 
paroxysms,  the  duration  of  the  affection^  and  the  degree  of  an  semi  a  and  in 
tritiou  induced  by  hemorrhage  and  vomiting. 

Treatment.^ — The  treatment  of  whooping  cough  embraces  curatif 
palliative  measures.     It  must  be  admitted  that  there  arc  no  known  moi.^ 
which  the  affection  may  be  arrested.     Measures  »re  curative  if  they  anno 
the  duration  of  the  afl[\:!Ction  or  diminish  notably  its  severity,  and  there 
various  remedies  which  possess  more  or  less  curative  power. 

Emetics  were  formerly  considered  as  curativct  given  every   other  tinri 
the  space  of  a  WTck  or  longer  at  the  beginning  of  the  affection,     '! 
much  extolled  by  Laenncc,  who  preferred  ipecacuanha  as  the  ctii 
Others   have  preferred  the  sulphate  of  zinc,     Trous?ieau  advocates*  iuift« 
of  the  zinc  or  ipecacuanha,  the  sulphate  of  copper,  given  in  solution  in  sti 
dosest,  according  to  the  age  of  the  patierjt,  the  tloses  being  repeated  at  i»U<l 
inti^rrvals  until  vomiting  is  produced.     In  view  of  the  testimony  in  btdialf 
the  treatment  %vith  emetics,  its  efficacy  in  ,*ome  cases  cannot  be  doubted, 
owing  to  its  severity  it  is  nearly  or  quite  obsolete  in  this  country,     TS 
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netbod  of  treatment ^  it  is  to  be  borne  in  mind,  is  not  admissible  except 
early  in  the  career  of  the  affection. 

(if  other  curative  remedies,  some  are  addressed  to  the  bronchitis  and  others 
to  the  neuropathic  element.     A  combination  of  cochineal  and  the  carbonate 
of  potassa,  commonly  known   as   the   cochineal    mixture,  has   been    much 
employed  in  this  country.    This  mixture  consists  of  cochineal,  half  a  scruple  ; 
of  carbonate  of  potassa«  a  scruple;  and  of  white  sugar,  a  drachm,  in  four 
ounces  of  water.     A  dessert-spoonful  is  to  be  given  three  times  daily  to  a 
Aild  a  year  old,  and  the  dose  increased  in  proportion  as  the  age  is  greater. 
The  disease  is  undoubtedly  in  some  cases  favorably  modified  by  this  prepara- 
tion, as  shown  by  diminution  of  the  violence  of  the  paroxysms  and  of  the 
fnqnency  of  their  recurrence :   these  effects  of  remedies  can  generally  be 
appreciated  when  the  affection  has  not  already  continued  sufhciently  long  to 
attribute  the  improvement  to  a  spontaneous  decline.     It  is  not  easy  to  deter- 
mine the  fact  of  the  duration  being  abridged,  as  the  natural  duration  varies 
within  wide  limits.     This  remedy  probably  acts  upon  the  broncliitis.     Meigs 
considers  the  cochineal  as  inert,  and  states  that  he  has  found  the  same  benefit 
from  the  carbonate  of  potassa  alone,  dissolved  in  syrup  of  gum  and  water.* 

Alum,  which  was  recommended  highly  by  Golding  Bird,  is  considered  by 
Meigs  as  giving  more  decided  and  satisfactory  results  than  any  other  remedy 
which  be  has  employed.  From  one  to  six  grains  may  be  given  every  four 
hours,  the  dose  being  graduated  to  the  age.  Dissolved  in  some  form  of  syrup 
ud  water,  it  is  not  an  unpleasant  remedy.  This  remedy  probably  exerts  its 
enntive  effect  by  acting  upon  the  bronchitis. 

Belladonna  has  been  recommended  as  a  valuable  curative  remedy  by  many 
pbynimns  in  different  countries.  Trousseau  lays  down  certain  rules  with 
regard  to  its  administration  which  he  deems  essential  in  order  to  secure  its 
cnntive  efficacy.  The  dose  at  first  should  be  quite  small— one-tenth  of  a 
pin  of  the  extract  for  a  child  a  year  old,  and  one-fifth  of  a  grain  for  a 
[utient  four  or  more  years  of  age.  The  quantity  to  be  taken  in  the  twenty- 
km  hnurs  is  to  be  given  in  a  single  dose.  The  dose  is  to  be  gradually 
iMreased  until  its  eflect  upon  the  severity  or  frequency  of  the  paroxysms  is 
ippirent.  It  should  then  be  continued  steadily  without  further  increase. 
The  action  of  this  remedy  is  doubtless  upon  the  neuropathic  element  of  the 
tfeetion.  Some  have  regarded  conium,  stramonium,  and  hyoscyamus  as  not 
iiferior  to  belladonna  in  this  affection.  The  leaves  of  the  chestnut  tree 
{Cntfantn  rrsca)  have  long  had  a  popular  reputation,  and  many  physicians 
hire  confidence  in  their  curative  effect.  The  infusion  is  the  form  generally 
ised,  an  ounce  of  the  leaves  to  a  pint  of  boiling  water  and  given  freely. 

Strong  testimony  has  been  borne  by  not  a  few  physicians  to  the  curative 
eficacy  of  nitric  acid.  To  a  tumblerful  of  well-sweetened  water  the  acid  is 
to  he  added  until  the  acidity  is  of  the  strength  of  pure  lemon-juice  :  of  this  a 
^rt-fpoonful  is  to  be  given  to  a  child  a  year  old  every  hour,  and  a  larger 
fiantity  over  that  age. 

Since  the  bromides  were  introduced  into  medical  practice  they  have  been 
CBployed  considerably  in  this  affection,  and  with  apparent  benefit.  These 
mnedies  are  probably  useful  as  pharyngeal  and  laryngeal  anaesthetics  ;  hence 
ther  arc  addressed  to  the  neuropathic  element  of  the  affection. 

Other  reme<]ies  which  have  been  recommended,  and  which  I  shall  simply 
lame,  are  tannic  acid,  asafoetida,  arsenic,  quinia,  chloroform,  the  oxide  of 
one,  and  ergot.  A  method  of  treatment  which  it  was  claimed  had  proved 
fiemarkably  successful  was  pome  years  since  brought  before  the  French 
Academy  of  Medicine — namely,  inhalation  of  the  fumes  disengaged  in  the 
purification  of  coal-gas.     It  having  been  observed  that  children  living  in  the 

'  A  Practical  Treaiise  on  Disccws  of  Children^  by  J.  Forsyth  Meigs,  M.  D. 
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vicinity  of  gas-works  suffered  but  little  from  whooping  cough  and  recovered 
after  a  short  career  of  the  affection,  the  effect  was  tried  upon  a  large  sctlc^ 
and,  as  stated  by  Commerege  and  Bertholles  in  their  reports  to  the  Freneh 
Academy,  with  signal  benefit  to  a  large  proportion.  To  secure  the  advantage 
of  this  measure  patients  should  inhale  the  fumes  at  the  place  where  the  p$ 
is  purified,  for  two  hours  at  a  time,  for  twelve  consecutive  days.*  It  woaU 
appear  from  the  statements  by  Blache,  Barthez,  and  Roger  that  this  metson 
is  often  inefficacious.     It  is,  however,  sometimes  promptly  curative. 

Of  the  different  remedies  which  have  been  noticed,  all  are  doubtless  mm 
or  less  curative  in  a  certain  proportion  of  cases.  It  may  be  doubted  if  m 
of  them  ever  have  a  specific  effect.  They  are,  severally,  useful  in  some  vA 
not  in  other  cases ;  the  degree  of  the  usefulness  of  each  varies  in  different 
cases,  and  with  our  present  knowledge  the  physician  cannot  judge  before- 
hand what  particular  remedy  in  any  individual  case  will  be  most  usefuL 
Under  these  circumstances,  if  those  first  selected  prove  inefficacious,  othen 
are  to  be  successively  tried. 

Palliative  treatment  is  important.  Kelief  may  be  afforded  by  opiates  in 
small  doses  if  they  be  well  borne,  by  ethers,  and  by  hydrocyanic  acid.  The 
latter  remedy  is,  of  course,  to  be  given  with  great  caution.  Strong  coffee  haji 
been  found  to  be  sometimes  useful  as  a  palliative.  The  hydrate  of  chloiml 
has  been  found  to  be  an  effective  palliative  remedy,  but  the  physician  is  wnt 
justified  in  incurring  risk  of  the  occasional  danger  attending  its  use,  even  lift 
small  doses,  especially  when  the  patient  is  a  child  and  the  object  is  simply" 
palliation.  Many  of  the  antispasmodic  remedies  are  useful  as  palliatives  , 
of  these,  the  value  of  musk  in  this  as  in  other  diseases  is  perhaps  not  sufi-' 
ciently  recognized  in  this  country. 

Prof.  J.  Lewis  Smith  has  found  the  inhalation  of  carbolic-acid  spny 
decidedly  useful  in  diminishing  the  frequency  and  the  severity  of  the  parox- 
ysms of  cough.  Spray  from  the  following  mixture  was  inhaled  from  the 
steam  atomizer  three  times  daily,  from  two  to  five  minutes :  Acid,  carbolie, 
3SS,  potass,  chlorat.  3ij,  glycerinae  Jij,  aquae  gvj.*  Prof.  Smith  calls  atten- 
tion to  the  apparent  effect  of  the  treatment,  which  of  late  years  has  con- 
sisted chiefly  of  palliative  and  sustaining  measures,  upon  the  mortality  from 
this  disease.  Fifty  years  ago,  in  the  city  of  New  York  the  proportion  of 
deaths  attributed  to  whooping  cough  to  the  deaths  from  all  diseases  was  1 
in  76,  whereas  at  the  present  time  it  is  less  fatal  than  any  other  severe  con- 
tagious malady.  Inasmuch  as  this  is  an  infectious  disease,  and  is  therefon 
caused  by  the  presence  of  a  specific  micro-organism,  a  curative  disinfectant 
remedy  administered  internally  or  by  inhalation  may  hereafter  be  discovered. 
Carbolic-acid  spray  and  the  fumes  of  coal-gas  probably  act  as  disinfectants. 

Hygienic  measures  form  an  important  part  of  the  treatment.  If  there  bo 
no  complications  which  interfere  with  exposure  to  the  open  air,  this  shonU 
by  all  means  be  advised  and  enforced.  Under  proper  prudential  restrictions 
the  more  out-of-door  life  the  better.  The  diet  should  be  nutritious.  If  froflft 
the  frequency  of  vomiting  the  system  suffer  from  innutrition,  alimentation 
becomes  an  important  object  of  treatment.  The  patient  should  take  food 
often,  and  as  soon  after  a  paroxysm  as  possible.  The  times  chosen  for  giving 
food  should  be  as  remote  from  an  expected  paroxysm  as  practicable,  and  eat- 
ing at  the  most  favorable  times  should  be  insisted  upon  despite  the  absenes 
of  appetite.  Solid  is  to  be  preferred  to  liquid  food,  as  less  likely  to  be  rejeetel  , 
by  vomiting.  Trousseau  states  that  in  some  cases  patients  vomit  with  tin 
paroxysms  which  occur  in  the  daytime,  and  not  with  those  occurring  during  ] 
the  night ;  and  in  such  cases  food  should  be  taken  freely  during  the  nigtlt 

*  Vide  American  Journal  of  the  Medical  Scienee^^  April,  1865.  i 

'  Vide  article  in  the  American  Journal  of  the  Medical  ScienceSf  Oct,  1879. 
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Tlie  stomach  is  sometimes  made  to  tolerate  food  by  minute  doses  of  opium. 
Chaoge  of  air  is  sometimes  of  signal  efficacy  in  modifying  the  severity  of  the 
tiection  and  bringing  it  to  a  close. 

Hemorrhages,  if  profuse  or  recurring  frequently,  claim  haemostatic  meas- 
ves  of  treatment. 

Complications  call  for  the  therapeutical  measures  appropriate  under  other 
oreamstances,  making  due  allowance  for  the  effects  of  this  affection  on  the 
OTcalation,  the  blood,  nutrition,  and  the  general  strength  of  the  system. 

There  is  no  known  method  of  preventing  the  disease  other  than  by  isolation 
It  regards  exposure  to  the  contagium. 


CHAPTER    XI. 

PULMONARY  HEMORRHAGE— PULMONARY  GANGRENE- 
PULMONARY  (EDEMA— CARCINOMA— HYDATIDS. 

hlmoniry  Hemorrhage.— Bronchorrhagia. — Pnenmorrhagia. — Hemorrhagic  Infarction. 
-Palmonary  Gangrene. — Pulmonary  (Edema. — Carcinoma  within  the  Chest.— Hyda- 
tids. 

Pulmonary  Hemorrhage. 

Pl'LMONARY  hemorrhage  may  have  as  its  source — -first,  the  bronchial 
mncous  membrane ;  and  secrmd,  the  parenchyma  of  the  lungs.  When 
floB  the  former  source,  it  is  called  Inonchoithagia^  and  from  the  second, ;)Wf*w- 
mmhofia.  The  source  of  the  hemorrhage  also  may  be  exterior  to  the  lungs. 
AeiBogt  frequent  example  of  this  is  the  rupture  of  an  aneurismal  tumor  into 
a  bronchus.  Hemorrhage  having  its  source  in  the  pulmonary  parenchyma 
ftajtttend  diseases  in  which  the  air-cells  remain  intact  and  diseases  causing 
jettruction  of  the  pulmonary  parenchyma,  especially  pulmonary  tuberculosis 
aid  pulmonary  gangrene. 

Bronchorrhafiria  exists  in  the  majority  of  the  cases  in  which  haemoptysis 

aeran.  The  latter  term  should  be  limited  to  the  spitting  of  blood,  and  should 

ke  applied  only  to  the  cases  in  which  pure  or  unmixed  blood  is  expectorated. 

It  is  act  properly  applicable  to  sputa  streaked  with  blood  in  cases  of  bron- 

AbAl  or  to  blood  intimately  mixed  with  mucus  and  inflammatory  products 

iithenisty  expectoration  of  pneumonitis.     A  true  haemoptysis  is  the  raising 

of  hlood,  and  blood  only.     In  bronchorrhagia  the  seat  of  the  hemorrhage  is 

BOit  frequently  in  the  small  and  terminal  bronchi.     Hemorrhage  from  the 

kfjnx,  trachea,  or  large  bronchi  is  infrequent.     In  the  rare  cases  in  which 

the  loss  of  blood  has  occasioned  death  it  has  not  been  found  possible  to  dem- 

OBstrate  the  source  of  the  hemorrhage.     The  blood  probably  comes  from  rup- 

tare  of  capillaries  and  other  minute  vessels  in  the  mucous  membrane  of  the 

flull  bronchi. 

It  is  important  to  determine,  when  blood  is  ejected  from  the  mouth,  whether 
It  comes  from  the  air-passages.  It  may  come  from  the  stomach,  from  the 
posterior  nares,  and  from  the  mouth  or  fauces.  If  it  come  from  the  stomach, 
n  is  ejected  by  acts  of  vomiting ;  it  is  likely  to  be  commingled  with  other  con- 
tents of  the  stomach  ;  it  has  the  characteristic  acid  odor  of  the  latter ;  and  it 
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gives  an  acid  reaction,  whereas  pure  blood  is  alkaline.     CV»niiii^  from  the 
htomaeh,  it  usually  has  a  black  p-unious  appearance,  due  to  the  action  of  the 
pistric^  acids.     In  some  cases  of  profuse  bronchorrha-^ia  considerable  bluod 
may  be  swallowed  and  afterward  vomited.     In  a  case  which  I  f*aw  in  an 
emergency,  the  blood  coniinp:  most  profusely  from  the  mouth  and  nose,  the 
8ource  of  tlie  hemorrha'^e  was  evidently  within  the  air-passaj;es.    Some  houn 
afterward,  when  the  patient  was  .seen  by  the  attendin-^  physician,  the  hioiuop- 
tysis  had  ceased,  and  a  considerable  quantity  of  blood  was  exhibited  whith 
had  evidently  been  vomited.     In  this  case  there  were  both  hiumopty.sis  aud 
hiumatemesis,  the  latter  followin*r  the  in«restion  of  blood  derived  from  thcai^ 
passages.     On  the  other  hand,  blood  which  has  flowed  into  the  stomach  froni 
the  erosion  of  a  large  vessel,  and  is  vomited  before  it  becomes  mingled  with 
the  gastric  juice,  may  retain  its  bright-red  color  and  its  alkalinity.    If  it  oume 
from   the  posterior  nares,  it  is  in  the  form  of  dark,  solid  sputa  which  trt 
removed  by  acts  of  hawking.     If  it  come  from  the  mouth  or  fauces,  theftct 
may  generally  be  ascertained  by  a  close  inspection  of  these  parts.     When  it 
cumes  from  the  air-passages,  it  is  raised  by  acts  of  coughing,  which  are  gen- 
erally not  violent;  the  blood  rises  into  the  trachea  and  larynx  and  is  exiHjlled 
with  sli;i;ht  etlbrts.     In  the  majority  of  cases  the  blo(>d  is  liquid,  of  a  bright 
arterial  hue,  and  contains  air-bubbles  in  more  or  less  abundance.    If,  howcuT, 
the  hemorrhage  have  taken  place  slowly  into  the  bronchial  tubes,  and  the 
blood  have  remained  there  for  some  time  before  being  expectorated,  it  under- 
goes coagulation  and  actpiires  a  dark  or  almost  black  appearance. 

The  amount  of  hiemoptysis  varies  much  in  different  cases.  It  is  sometimes 
quite  small,  only  a  dra<dim  or  .so  of  blood  being  rai.sed ;  usually,  however, 
when  the  amount  is  relatively  small  or  moderate,  several  drachms  or  :i  few 
ounces  are  expectorated.  Not  infrequently  the  annmnt  is  considerable.  It 
is  not  rare  for  patients  to  lose  during  an  attack  of  h«Tmoptysis  from  half  » 
pint  to  a  pint  of  blood,  and  sometimes  a  much  larger  quantity.  The  blornl  i:» 
expectorated  with  more  or  less  rapidity.  The  continuous  duration  of  an  attaclc 
of  hicmoj)tysis  may  vary  from  a  few  minutes  to  several  hours,  and  even  many 
days;  in  the  latter  case,  of  course,  the  blood  escaping  slowly.  Occasionallr 
the  flow  of  blood  is  .so  rapid  that  it  escapes  simultaneously  from  the  n<».-e  and 
mouth,  and  death  by  suffocation  may  result  from  its  accumulation  in  the  air- 
passages.  A  single  attack  only  may  occur,  or  attacks  may  be  repeated  at^ 
intervals  varying  greatly  in  duration  in  different  cases.  In  .some  cases  attacks 
recur  daily  or  repeatedly  during  the  day  for  a  variable  peri<Kl.  In  other  ea^cft 
the  attacks  recur  after  day.s,  weeks,  months,  or  years.  After  an  attack  it  i» 
common  for  the  expectoration  to  be  more  or  less  colored  with  hiumatin  for 
several  days.  In  proportion  as  it  is  rapidly  discharged  it  is  hfss  frotliy  than 
when  the  quantity  expectorated  with  each  act  of  coughing  is  small.  When, 
the  h:Dmoptysis  is  rapid  and  abundant,  if  the  patient  be  not  in  advanced 
phthisis,  the  bursting  of  an  aneurism  should  be  su.*4pected.  The  hemorrhage 
from  this  source,  however,  is  not  always  at  first  abundant  and  rapid,  the  open- 
ing l)eing  for  a  time  too  small  for  the  free  escape  of  bhiod.  In  case*  of 
phthisis  advanced  to  the  cavernous  stage  the  ha'mopty.sis  may  be  rapid  and 
abundant,  leading  sometimes  to  fatal  syncope,  the  hemorrhage  being  due  to 
the  opening  of  a  ve.**sel  contained  in  out?  of  the  bands  of  pulmonary  ti.<sue 
which  freijuently  traverse  tuberculou**  cavities,  or  to  the  rupture  of  the  miimte 
aneurismal  dilatations  which  late  observations  have  di.sclosed  in  the  walls  of 
these  cavities. 

In  tluj  majority  of  cases  bronchial  hemorrhage  is  in  some  way  pathologically 
connected  with  pulmonary  phthisis,  an<l  from  the  frequency  of  this  eonnectioa 
it  is  important  as  a  diagnostic  symptom  of  that  disease.  Not  infrequently  it 
is  the  first  event  which  awakens  the  attention  of  paticDt.s  to  the  cxiittence  of 
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palnionary  disease.     In  a  large  proportion  of  cases  it  occurs  more  or  less  fre- 
qnently  during  the  progress  of  phthisis.     In  a  certain  proportion  of  cases  it 
occurs  when  physical  signs  do  not  afford  evidence  of  the  existence  of  phthisis, 
these  signs  becoming  developed  sooner  or  later  after  its  occurrence.    In  these 
etses  it  is  probable  that  tubercles  already  exist  in  the  terminal  bronchi,  and  that 
the  hemorrhage  is  due  to  a  tuberculous  ulceration  into  the  blood-vessels  in  the 
coats  of  the  bronchi.    In  many  cases  of  initiaj  hasmoptysis  of  phthisis  tubercle 
htfilli  have  been  found  in  the  blood  or  sputum,  and  in  this  way  valuable  aid 
in  ^gnosis  may  be  afforded  by  the  examination  of  the  sputum.    HaQmoptysis 
ihoald  always  excite  a  strong  suspicion  of  tuberculous  disease,  yet  its  signifi- 
cMce  in  this  respect  was  undoubtedly  overestimated  by  Louis  in  his  treatise 
OD  phthisis.     Louis,  having  questioned  a  large  number  of  patients  affected 
with  various  diseases  other  than  tuberculosis,  and  finding  that  spitting  of  blood 
kid  taken  place  in  no  instance  save  after  injury  of  the  chest  or  when  the  cata- 
neoiiwere  suppressed,  concluded  that  this  symptom  is  almost  pathognomonic 
of  phthisis.     Since  the  publication  of  that  work,  however,  it  has  been  found 
tliat  cases  are  not  very  infrequent  in  which  haemoptysis  is  not  accompanied 
or  followed  by  either  the  symptoms  or  signs  of  tuberculous  disease.    A  paper 
eoDiDunicated  by  the  late  Prof.  John  Ware  contains  statistical  information  of 
ipeeial  value  with  reference  to  this  point.*    Ware  in  this  paper  gave  the  results 
cif  an  analysis  of  386  cases  of  haemoptysis  noted  in  private  practice  during  a 
period  of  about  forty  years.     Of  these  cases,  in  62  recovery  from  the  bron- 
eiiial  hemorrhage  took  place,  and  the  patients  afterward  were  either  known  to 
be  living  in  ordinary  health  or  to  have  died  of  other  diseases  having  no  con- 
nection with  the  existence  of  tubercles.    The  length  of  time  during  which  this 
jaBunity  continued  varied  from  two  to  thirty-seven  years.     In  addition  to 
ikese  cases,  in  52  a  similar  complete  recovery  took  place,  and,  so  far  as  known, 
tfcere  was  no  development  of  tuberculous  disease  ;  but  the  entire  subsequent 
liftonr  of  these  cases  had  not  been  obtained.     Making  allowance,  in  a  certain 
proportion  of  the  eases,  for  the  probable  occurrence  of  small  phthisical  affcc- 
tioBS  which  were  arrested  and  did  not  return,  these  facts  show  that  neither 
tk  existence  of  phthisis  nor  a  strong  proclivity  thereto  is  to  be  positively 
predicated  on  the  occurrence  of  bronchorrhagia.     They  show,  moreover,  that 
IS  regards  any  immediate  or  remote  evils  bronchial  hemorrhage  may  be  innocu- 
ou.   These  conclusions  are  corroborated  by  the  facts  developed  by  my  own 
efinical  studies  relating  to  phthisis.' 

Bronchorrhagia  is  incidental  to  certain   cardiac  lesions,  especially  those 

JBTolving  obstruction  at  the  mitral  orifice.     These  lesions  lead  to  bronchial 

beoonhage  by  inducing  pulmonary  congestion.     It  may  occur  in  connection 

.with  morbid  conditions  of  the  blood  and  tissues,  which  lead  to  hemorrhages 

frrao  mucous  membranes  in  different  situations,  as  in  purpura  hflcmorrha- 

gica  and  scorbutus.     It  occurs  occasionally  in  asthma.     It  may  be  produced 

bjTiolent  and  prolonged  muscular  exertions,  without  the  coexistence  of  any 

pulmonary  or  cardiac  affection,  and  it  has  been  observed  to  occur  from  mus- 

wlar  exertions,  not  excessive,  if  conjoined  with  diminished  pressure  of  the 

atmosphere  in  elevated  situations,  as  in  ascending  high  mountains.     It  may 

be  produced  traumatically  by  injuries  and  wounds  of  the  chest.     It  may 

oecnr  as  a  secondary  hemorrhage  when  the  menses  are  suppressed.     Well- 

anthenticated  cases  of  this  kind  have  been  reported,  but  they  are  exceedingly 

rare.    I  have  met  with  a  striking  example,  the  hiemoptysis  occurring  regu- 

kriy  for  the  four  years  following  the  suspension  of  the  menses,  and  no  other 

pnlmonary  affection  either  accompanying  or  following  the  hemorrhage.     The 

'"On  Hemopt^-Bis  as  a  Svmptom,''  by  John  AVare,  M.D.,  etc.,  Publicaiioiis  of  the 
MvmehweiU  Mtffiml  5^iWv,*1860. 
<  Vide  work  on  Fhthigis,  1876. 
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386  cases  analyze  J  by  Ware  did  not  include  a  single  etise  in  which  the  hi 
orrhage  could  be  considered  as  conipenisalory  fur  ihe  menses.  Exertiun  h 
mental  excitement,  by  their  effect  on  the  circulation,  may  act  as  exciting  cau-n 
if»  from  pulmonary  disease  or  other  circumstances,  a  predisposition  exist ;  h 
clinical  observation  shows  that  in  the  larger  proportion  oV  cases  the  hemtirrha 
takes  place  without  any  apparent  exciting  cause.  It  takes  place  frentienili 
during  the  night-time. 

The  occurrence  of  haemoptysis  generally  occasions  much  ulami  and  an 
iety.      If  patients  be  seen  at  the  tiine^  the  nervous  agitation  and  disturhcui* 
of  the  circulation,  which  are  often  present,  are  attributable  in  a  jrneat  m< 
lire,  if  not  altogether,  to  the  mental  condition  induced  by  the  attack 
first  duty  of  the  physician  is  to  endeavor  to  remove  needless  apprehensio 
frotn  the  mind  of  the  patient.     Haemoptysis  proceeding  from  lironehial  he 
orrhage  may  destroy  life  either  by  fmftocation  or  by  exhaustion  from  the  loi 
of  blood,  but  the  cases  are  so  rare  that  the  danger  of  fatal  eonaefjucnces 
scarcely  to  be  considered.      The   physician  may  assure  the   patient  gf  tli| 
absence  of  any  immediate  danger;  and,  in  general,  the  hemorrhage  does  m 
lead  to  any  evil  results.     It  is  suggestive  of  the  existence  of  phr!  '  ii| 

aside  from  its  symptomatic  significance  it  affords  little  occasion  1 
So  far  from  favoring  a  tendency  to  tuberculous  diseatje,  there  is  groutid  J 
the  conjecture  that  it  is  sometimes  preventive  of  that  disease;  and  when 
occurs  in  connection  therewith,  clinical  observation  shows  that  it  exerts 
unfavorable  influence  on  the  progress  of  the  disease,  but,  on  the  cootrairy,  il 
influence  seems,  as  a  rule,  to  be  favorable. 

In  exceptional  cases  bronchial  hemorrhage  apparently  leads  to  eitlier  tl 
development  or  an  increase  of  pulmonary  symptoms,  together  with  move 
less  fever.     The  immediate  local  and  constitutional  scijuence^  arc  sometin] 
exceedingly  grave,  and  death  may  take  place  within  a  few  days,     I  havr 
with   several  eases  in  which,  dating  from  an  haemoptysis,  rapid  breathin 
dyspniea,  fre4|uency  of  tlie  pulse,  and  a  high  temperature  occurred,  the  en 
ending  fatally  after  a  certain  number  of  weeks  or  months.     Such  eases,  ho 
ever,  are  rare.     Niemeyer  held  the  o])inion  that  the  retention  of  blood  in 
bronchi  and  air-cells  after  an  hfenioptysis  excites  inflummatttry  changes  whi 
lead  to  cheesy  degeneration  and  phthisis.     He  considered  phthisis  to  be  tl 
result,  and  not  the  cause,  of  this  initial  hfl&moptysis.     Experiments,  how*evf 
have  shown  that  the  presence  of  blood  in  the  bronchi  and  air-cells  may  cxcii 
a  lobular^  but  never  a  caseous,  pneumonia  or  tubercitlosis.      The  view  < 
Rindfleisch,  therefore,  is  more  probable,  that  the  hemorrhage  may  hasten  tl 
development  of  phthisical  symptoms  by  occluding  the  bronchi  and  catisin| 
atelectasis   and   lobular  pneumonia,  but  that  in   these    cases   tubercles   *i 
already  formed  before  the  haetnoptysis  and  stand  in  a  causative  relation 
it.     In  cases  of  death  directly  fol lowing  a  profuse  hemorrhage  the  br^»nchi! 
tubes  have  been  found,  post-mortem,  filled  with  clots,  and  the  obstruetii 
of  respiration  caused  by  these  doubtless  was  the  immediate  caus^  of  d 
BlMod-castj^  of  the  bronchial  tubes  are  sometimes  expectorated. 

The  measures  of  treatment  directed  to  the  haemoptysis  must  have 
ence  to  the  profnseness  or  otlierwise  of  the  hemorrhage  and  the 
symptoms.     Venesection   heretofore   has   been  frecjuently  employed 
however,  is  indicated  only  in  cases  in  which  the  patient  is  full-blooded  or  t 
pulse  abnormally  strong;  and  such  cases  are  comparatively  few,     Kven 
these  eases,  unless  the  escape  of  blood  be  unusually  rapid  and  abundant, 
saline  purgative  and  sedative  remedies  are  to  be  preferred  to  bloodlctliiij 
If  the  hemorrhage  be  profuse  and  persisting,  cold  may  be  applied  to  t' 
chesty  as  in  hemorrhages  in  other  situations,     This  may  be  done  by  meani 

upresses  wet  with  iced  water  or  with  ether,  which  latter  refrigerates  by  i| 
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rapid  evtporation.  The  application  of  the  ice-bag  to  the  chest  has  been  rec- 
ommeiided,  and  I  have  resorted  to  it  with  apparent  success  and  without  any 
untoward  consequences.  Revulsive  measures  may  be  employed,  consisting 
of  stimaUting  pediluvia,  sinapisms,  and  dry  cupping.  To  diminish  the 
amount- of  blood  returned  to  the  heart,  temporary  ligation  of  the  extrem- 
ities may  be  resorted  to.  I  have  witnessed  a  prompt  arrest  of  the  hemor- 
rhage by  this  measure.  A  popular  remedy  is  common  salt,  which  usually 
baa  been  freely  given  before  patients  come  under  the  care  of  the  practitioner. 
Its  efficacy  is  doubtful,  but  its  use  serves  to  occupy  the  attention  of  the 
patient  and  friends  until  medical  advice  is  obtained. 

In  all  cases  quietude  of  body  is  to  be  enjoined,  the  use  of  the  voice  is  to 
be  restrained,  the  apartment  should  be  kept  cool,  the  head  and  shoulders 
fiboald  be  raised,  the  diet  should  be  bland  or  unstimulating,  drinks  should  be 
cold,  and  small  pieces  of  ice  may  frequently  be  taken  into  the  mouth.  These 
measares  are  doubtless  of  more  or  less  importance,  yet  I  have  repeatedly 
known  patients  who,  having  become  accustomed  to  attacks  of  hecmoptysis, 
paid  little  or  no  attention  to  it,  and  kept  about  their  ordinary  pursuits  as 
naaal,  without  apparently  increasing  or  protracting  the  hemorrhage  by  this 
courae.  I  have  known  a  lecturer  continue  the  daily  use  of  the  voice  in  pub- 
lic speaking  without  any  apparent  injury.  The  measures  just  enumerated 
are  often  continued  too  long,  patients  being  anxious  to  prevent  a  recur- 
rence of  the  hemorrhage  after  it  has  ceased.  They  may  be  assured  that 
moderate  exercise  out  of  doors,  a  nutritious  diet,  etc.  will  not  be  likely  to 
reproduce  an  attack. 

Congh,  if  present,  should  be  quieted  by  some  form  of  anodyne.  Anodyne 
remedies  are  also  generally  indicated  by  the  excited  condition  of  the  nerv- 
ous system.  If  the  hemorrhage  be  slight  or  moderate,  as  a  rule  nothing  is  re- 
quired in  addition  to  these  remedies  and  such  hygienic  regulations  as  may  be 
aeemed  prudent.  If,  however,  the  hemorrhage  be  considerable  and  prolonged, 
luemostatic  remedies  are  to  be  employed.  Of  these,  probably  ergot  is  the 
most  efficient.  From  one  to  two  drachms  of  the  fluid  extract  may  be  given 
bourly  or  half  hourly  according  to  the  urgency  of  the  indication,  the  doses 
being  repeated  for  several  hours  if  required.  Krameria  and  tannic  or  gallic 
acid  are  also  efficient  vegetable  astringent  remedies.  Of  the  a.stringents 
belonging  to  the  mineral  kingdom,  the  acetate  of  lead  has  long  been  con- 
sidered valuable  in  this  application.  The  most  efficient  preparations  of  this 
class,  however,  are  the  persulphate  and  pernitrate  of  iron.  The  inhalation  of 
astringent  remedies  in  the  form  of  atomized  liquids  or  spray  has  been  found 
effective  for  the  arrest  of  hemorrhage.  For  this  purpose  solutions  of  alum, 
tannin,  and  the  perchloride  of  iron  may  be  employed. 

I  have  met  with  a  few  cases  of  persistent  bronchial  hemorrhage  which 
claim  a  separate  notice.  The  hemorrhage  in  these  cases  was  slight,  but  it 
continued  for  a  long  period,  without  other  evidence  of  pulmonary  disease. 
It  was  not  referable  to  disease  of  the  heart,  to  suppression  of  the  menses,  or 
to  any  appreciable  cause.  Moreover,  the  hemorrhage  was  confined  to  the 
bronchial  mucous  membrane,  and  the  blood  did  not  come  from  either  the 
mouth,  throat,  or  nasal  passages.  The  hemorrhagic  expectoration  was  not 
pure  blood,  but  a  thin,  bloody  liquid.  I  have  notes  of  three  such  cases.  In 
two  of  these  cases,  after  expectorating  almost  daily  more  or  less  of  a  sero-san- 
guinolent  liquid  during  several  months,  recovery  took  place  under  the  use  of 
tonics  and  invigorating  hygienic  measures.  In  the  third  case  the  hemorrhagic 
expectoration  continued  for  six  years,  during  which  period  the  patient,  a 
joung  woman,  from  time  to  time  came  under  my  observation.  Repeated 
examinations  of  the  chest  by  others  as  well  as  myself  failed  to  discover  any 
pcMitive  signs  of  pulmonary  disease.     During  the  greater  part  of  the  long 
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386  cases  analyzed  by  Ware  did  not  include  a  single  case  in  which  the  hem- 
orrhage could  be  considered  as  compensatory  for  the  menses.  Exertion  and 
mental  excitement,  by  their  effect  on  the  circulation,  may  act  as  exciting  cauces 
if,  from  pulmonary  disease  or  other  circumstances,  a  predisposition  exist ;  bot 
clinical  observation  shows  that  in  the  larger  proportion  of  cases  the  hemorrhm 
takes  place  without  any  apparent  exciting  cause.  It  takes  place  frequeodj 
during  the  night-time. 

The  occurrence  of  haemoptysis  generally  occasions  much  alarm  and  anx*. 
iety.  If  patients  be  seen  at  the  time,  the  nervous  agitation  and  disturbuee 
of  the  circulation,  which  are  often  present,  arc  attributable  in  a  great  mets* 
ure,  if  not  altogether,  to  the  mental  condition  induced  by  the  attack.  The 
first  duty  of  the  physician  is  to  endeavor  to  remove  needless  apprehennoas 
from  the  mind  of  the  patient.  Haemoptysis  proceeding  from  bronchial  hem- 
orrhage may  destroy  life  either  by  suffocation  or  by  exhaustion  from  the  km 
of  blood,  but  the  cases  are  so  rare  that  the  danger  of  fatal  consequences  it 
scarcely  to  be  considered.  The  physician  may  assure  the  patient  of  tbe 
absence  of  any  immediate  danger ;  and,  in  general,  the  hemorrhage  does  not 
lead  to  any  evil  results.  It  is  suggestive  of  the  existence  of  phthisis,  but 
aside  from  its  symptomatic  significance  it  affords  little  occasion  for  alara. 
So  far  from  favoring  a  tendency  to  tuberculous  disease,  there  is  ground  for 
the  conjecture  that  it  is  sometimes  preventive  of  that  disease ;  and  when  it 
occurs  in  connection  therewith,  clinical  observation  shows  that  it  exerts  no 
unfavorable  influence  on  the  progress  of  the  disease,  but,  on  the  contrary,  iti 
influence  seems,  as  a  rule,  to  be  favorable. 

In  exceptional  cases  bronchial  hemorrhage  apparently  leads  to  either  th( 
development  or  an  increase  of  pulmonary  symptoms,  together  with  more  o 
less  fever.  The  immediate  local  and  constitutional  sequences  are  sometime 
exceedingly  grave,  and  death  may  take  place  within  a  few  days.  I  have  me 
with  several  cases  in  which,  dating  from  an  haemoptysis,  rapid  breathing! 
dyspnoea,  frequency  of  the  pulse,  and  a  high  temperature  occurred,  the  ctM 
ending  fatally  after  a  certain  number  of  weeks  or  months.  Such  cases,  hon 
ever,  are  rare.  Niemeyer  held  the  opinion  that  the  retention  of  blood  in  th 
bronchi  and  air-cells  after  an  haemoptysis  excites  inflammatory  changes  whic 
lead  to  cheesy  degeneration  and  phthisis.  He  considered  phthisis  to  be  th 
result,  and  not  the  cause,  of  this  initial  haemoptysis.  Experiments,  howevei 
have  shown  that  the  presence  of  blood  in  the  bronchi  and  air-cells  may  excit 
a  lobular,  but  never  a  caseous,  pneumonia  or  tuberculosis.  The  view  o 
Rindfleisch,  therefore,  is  more  probable,  that  the  hemorrhage  may  hasten  th 
development  of  phthisical  symptoms  by  occluding  the  bronchi  and  causin 
atelectasis  and  lobular  pneumonia,  but  that  in  these  cases  tubercles  ti 
already  formed  before  the  haemoptysis  and  stand  in  a  causative  relation  t 
it.  In  cases  of  death  directly  following  a  profuse  hemorrhage  the  bronchii 
tubes  have  been  found,  post-mortem,  filled  with  clots,  and  the  obstructio 
of  respiration  caused  by  these  doubtless  was  the  immediate  cause  of  deatl 
Blood-casts  of  the  bronchial  tubes  are  sometimes  expectorated. 

The  measures  of  treatment  directed  to  the  haemoptysis  must  have  refe: 
ence  to  the  profuseness  or  otherwise  of  the  hemorrhage  and  the  associate 
symptoms.  Venesection  heretofore  has  been  frequently  employed.  Thi 
however,  is  indicated  only  in  cases  in  which  the  patient  is  full-blooded  or  th 
pulse  abnormally  strong;  and  such  cases  are  comparatively  few.  Even  i 
these  cases,  unless  the  escape  of  blood  be  unusually  rapid  and  abundant, 
saline  purgative  and  sedative  remedies  are  to  be  preferred  to  bloodletting 
If  the  hemorrhage  be  profuse  and  persisting,  cold  may  be  applied  to  th 
chest,  as  in  hemorrhages  in  other  situations.  This  may  be  done  by  means  a 
compresses  wet  with  iced  water  or  with  ether,  which  latter  refrigerates  by  it 
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pulmonary  artery  without  causing  hemorrhagic  infarctious.     Although  the 
branches  of  the  pulmonary  artery  do  not  anastomose  with  each  other,  and 
therefore  belong  anatomically  to  the  terminal  arterial  system,  blood  may  be 
brooght  to  the  capillaries  of  an  occluded  artery  by  means  of  anastomoses 
with  the  bronchial  artery  and  other  small  arteries  which  enter  the  lung 
(Kiittner),  and  by  means  of  surrounding  capillaries.     In  many  cases  these 
inastomoses  suffice  to  carry  on  the  circulation  in  a  district,  the  main  artery 
of  vhich  has  been  obstructed  by  an  embolus ;  but  if  tbe  circulation  be  enfee- 
bled by  weakness  of  the  right  side  of  the  heart,  or  if  there  be  obstruction  to 
the  flow  of  blood  from  the  pulmonary  veins  into  the  left  side  of  the  heart, 
the  tnutomoses'no  longer  are  sufficient,  and  a  hemorrhagic  infarction  results 
within  the  district  the  artery  of  which  contains  an  embolus.     Cohnheim's 
•  explanation  has  been  generally  accepted,  according  to  which  the  blood  in  the 
infarction  is  derived  by  a  regurgitant  flow  from  the  veins  leading  from  the 
affected  district ;  but  according  to  Litten's  experiments  the  blood  is  brought^ 
to  the  capillaries  of  the  occluded  artery  by  the  small  anastomosing  arteries 
mentioned  above  and  by  adjoining  capillaries,  the  pressure  in  which  does  not 
suffice  to  force  the  blood  into  the  veins.   The  blood  escapes  by  diapcdesis  and 
not  by  rhexis.  (See  JETmWi'xw  and  ThromUm^,  Part  I.  p.  28.)    Infarctions  are 
more  frequent  in  the  periphery  than  in  the  interior  of  the  lungs,  because  the 
anastomoses  are  fewer  and  the  circulation  feebler  in  the  former  situation.    If 
life  be  prolonged,  the  blood  in  a  hemorrhagic  infarction  may  be  in  great  part 
absorbed,  and  only  pigmented  fibrous  tissue,  or  possibly  only  a  pigmented 
stain,  be  lefl  behind. 

In  the  majority  of  cases  hemorrhagic  infarctions  in  the  lungs  are  as.soci- 
ated  with  cardiac  disease,  especially  with  mitral  obstruction  or  regurgitation. 
They  appear  when  the  right  cavities  of  the  heart  have  become  weakened  and 
dilated  and  thrombi  have  formed  in  the  right  auricle  or  ventricle.  These 
thrombi  are  the  source  of  emboli  which  are  carried  into  branches  of  the  pul- 
monary artery.  It  is  possible  that  thrombi  may  form  in  branches  of  the  pul- 
monary artery  in  heart  disease.  Pulmonary  infarctions  may  be  the  result 
tlao  of  emboli  derived  from  thrombi  in  the  peripheral  veins,  as  in  cases  of 
thrombosis  of  the  femoral  vein.  It  is  not  always  possible  to  demonstrate  a 
source  of  emboli  in  cases  of  pulmonary  infarction. 

The  DIAGNOSIS  of  either  form  of  pneumorrhagia  is  by  no  means  always 
^'sj-  Hsemoptysis  is  of  course  present  when  the  source  of  the  hemorrhage  is 
bronchial  and  the  extravasation  is  due  to  the  inhalation  of  blood  into  the  cells. 
'*"*  symptom  is  also  present  in  the  majority  of  cases  in  which  the  hemor- 
rhage takes  place  within  the  cells,  but  it  may  be  wanting.  When  present, 
the  haeinoptysis  may  be  either  small  or  abundant ;  and  the  amount  of  extrav- 
•^^twn  is  by  no  means  in  proportion  to  the  (juantity  of  blood  expectorated, 
^respirations  are  hurried  and  labored  in  proportion  to  the  extent  of  lung 
■olidified  by  the  extravasated  blood.  Dyspnoea  and  a  sense  o^  oppression  are 
•"^proportionate  to  the  degree  in  which  the  respiratory  function  is  comjiro- 
mM.  The.sc  symptoms,  however,  are  measurably  due  to  the  coexisting 
2'Qiac  lesions  when  the  latter  stand  in  a  causative  relation  to  the  hemor- 
"••§«.  Dulness  on  percussion  will  be  found  over  a  space  or  over  sj)aces 
wrregpojiding  to  the  situation  and  extent  of  solidification.  This  may  not  be 
•PPfWiable  if  the  extravasation  be  in  the  form  of  small  disseminated  nodules  ; 
J"^  if  the  extravasation  be  diffused  over  a  considerable  space,  the  dulness 
■•J^iaes  a  very  significant  sign,  provided  tuberculosis,  pneumonitis,  and  other 
•"CCtions  involving  solidification  can  be  excluded.  A  feeble  bronchial  respi- 
ration may  be  associated  with  the  dulness  on  percussion,  or  the  respiratory 
*^d  may  be  suppressed  over  the  extravasation.     The  presence  of  blood  in 
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period  just  named  there  was  daily  more  or  less  expectorution  of  ]K|uid  eon- 
t'dinin^  blood-eolnring  matter^  the  <j»iantity  being  always  smulh  Associttled 
with  this  symptom  were  aofcrnia  and  hysterical  ailments.  Aside  frum  ihrie 
aoihing  was  discoverable.     The  subset juent  history  of  this  case  is  unkuown, 

Pneumorrhagia,  or  tbe  cxtravftsatimi  of  Mood  into  the  air-oclls.  »nd  frcs 

, cjuetitly  also  into  the  interstitial  tissue,  is  commonly  known  as  j  iV 
apoplexy.     There  would  be  no  impropriety  in  this  use  of  the  tenu 
if  we  adopted  the  custom  of  French  writers  of  expressing  by  it  extr 
of  blood  in  any  situation;  but  with  us  when  applied   to  a  cerebral  > 

it  includes  eases  in  which  there  is  no  extravasation  of  blood,  and  it  is  uu% 
customary  to  apply  it  to  extravasation  elsewhere  than  in  the  brain,  ^piiisl 
cord,  and  lung!<.     The  name  pneumorrhagia  is  to  be  preferred. 

Extravasation  of  blood  into  the  pulmonary  parenchyma  may  occur  citKcr 
with  or   without  laceration  of  the   puhnonary   tissue.     Extravasation   with 
destruction  of  pulmonary  parenchyma  is  called  r/ijfM^  pulmonary  ap^'  '  -^  '    - 
diffnAt^  pneumorrhajiia.    In  rtreumHi'rt'itfJ  pneumorrhagia  or  hemorrh:i  _ 
lion  the  blood  is  in  the  air-cells  and  interstitial  tissue,  but  there  is  n*»  injMin^- 
of  the  lung-lissue.     Hemorrhage  with  laeerution  of  the  pulmonary  tissue  is 
most   frequently  the  result,  either  of  traumatism,  such  as  stab-wounds  and 
gunshot  injuries  of  the  lungs,  or  of  the  rupture  of  an  aneurism   adher**nt  to 
the  surface  of  the  lungs.     The  blood  lies  in  a  cavity  of  which  the  \' 
Fist  of  torn  lung-tissne.    The  tissue  snrrounding  the  cavity  is  usually 
itiftltrated  with  bltnid.     There  may  be  ut  the  same  time  rupture  of  tht;  pi- 
followed  by  a  discharge  of  blood  into  the  pleural  sac.     This  diffuse  heiu   r 
rhagc,  with  destruction  of  the  pulmonary  parenchyma,  is  less  fro<juent,  but 
more  serious,  than  the  eircumscnbed  fnrm. 

In  cases  of  bronchial  hemorrhage  the  blood  may  be  drawn  by  inspiration 
into  the  air-cells  and  produce  the  appearance  of  hemorrhagic  infarction. 
Blood  may  be  inspired  likewise  into  the  air-cells  in  cases  of  wounds  of  ihe 
lingual  artery  or  of  suicide  by  cutting  the  throat.  Hemorrhage  from  phthi^ 
icai  cavities  and  from  gangrenous  disintegration  of  the  lungs  is  noticed  when 
treating  of  these  affections.  Excluding  these  conditions,  the  most  importuif 
causes  of  pneumorrhagia  without  laceration  of  pulmonary  tissue  aiv  «*  t:  .r- 
and  passive  congestion  of  the  lungs^  injuries  and  disease  of  the  central 
nervous  system^  esf»ecially  cerebral  hemorrhage,  diseases  attended  by  a 
hemorrhagic  diathesis,  as  scorbutus,  purpura,  yellow  fever,  and  aento  yellow 
atrophy  of  the  liver,  and  either  thrombosis  or  embolism  of  branches  of  the 
pulmonary  artery. 

The  term  hrmarrhaffic  xnfarHion  is  applied  especially  to  hemorrhage  follow* 
ing  embolism  of  branches  of  the  pulmonary  artery,  the  most  frecjuent  and 
important  of  the  causes  just  mentioned.  These  embolic  infarctions  are  firm, 
dark-red  in  color,  and  wedge-shaped,  with  the  base  of  the  wedge  toward  the 
surface  of  the  lung  and  the  apex  toward  the  hilum,  In  the  majority  of  ri-"- 
the  base  of  the  infarction  reaches  the  surface  of  the  long,  the  pleura  i 

the  infarction  being  usually  coated  with  a  delicate  layer  of  fibrin.  ThiM^ 
infarctions  may  be  single,  but  they  are  frenuently  multiple.  They  m»y 
occupy  the  greater  portion  of  a  lobe,  but  usually  they  are  alxmt  the  size  of  n 
walnut  or  pi  goon  *h  egg.  They  are  most  common  in  the  po»terior  portion  of 
the  lower  lobe.  The  affected  portion  of  lung  is  free  from  air.  The  mier(t^<  i - 
ical  examination  ^hows  the  air-cells  tilled  with  blood  und  the  alveolar  ,^[1 
eomprossed  and  intilt  rated  with  red  blood -corpuscles.  There  are  fewer  ni 
than  normal  in  the  walls  of  the  alveoli,  in  consequence  of  coaguhition  nen  - 
(p.  52 ).  The  tissue  surrounding  the  inrnrctioii  is  congested,  tedcinatous,  »>r 
solidified  with  pneumonic  j^roducts.     Emboli  may  lodge  in  branehci*  of  the 
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pulmonary  artery  without  causing  hemorrhagic  infarctions.  Although  the 
branches  of  the  pulmonary  artery  do  not  anastomose  with  each  other,  and 
therefore  belong  anatomically  to  the  terminal  arterial  system,  blood  may  be 
brought  to  the  capillaries  of  an  occluded  artery  by  means  of  anastomoses 
with  the  bronchial  artery  and  other  small  arteries  which  enter  the  lung 
(Kiittner),  and  by  means  of  surrounding  capillaries.  In  many  cases  these 
anastomoses  suffice  to  carry  on  the  circulation  in  a  district,  the  main  artery 
of  which  has  been  obstructed  by  an  embolus ;  but  if  the  circulation  be  enfee- 
bled by  weakness  of  the  right  side  of  the  heart,  or  if  there  be  obstruction  to 
the  flow  of  blood  from  the  pulmonary  veins  into  the  left  side  of  the  heart, 
the  anastomoses'no  longer  are  sufficient,  and  a  hemorrhagic  infarction  results 
within  the  district  the  artery  of  which  contains  an  embolus.  Cohnheim's 
explanation  has  been  generally  accepted,  according  to  which  the  blood  in  the 
infarction  is  derived  by  a  regurgitant  flow  from  the  veins  leading  from  the 
affected  district ;  but  according  to  Litten's  experiments  the  blood  is  brought 
to  the  capillaries  of  the  occluded  artery  by  the  small  anastomosing  arteries 
mentioned  above  and  by  adjoining  capillaries,  the  pressure  in  which  does  not 
suffice  to  force  the  blood  into  the  veins.  The  blood  escapes  by  diapedesis  and 
not  by  rhexis.  (See  EmhfdUm  and  Thromhosis^  Part  I.  p.  28.)  Infarctions  are 
more  frequent  in  the  periphery  than  in  the  interior  of  the  lungs,  because  the 
anastomoses  are  fewer  and  the  circulation  feebler  in  the  former  situation.  If 
life  be  prolonged,  the  blood  in  a  hemorrhagic  infarction  may  be  in  great  part 
absorbed,  and  only  pigmented  fibrous  tissue,  or  possibly  only  a  pigmented 
stain,  be  left  behind. 

In  the  majority  of  cases  hemorrhagic  infarctions  in  the  lungs  are  associ- 
ated with  cardiac  disease,  especially  with  mitral  obstruction  or  regurgitation. 
They  appear  when  the  right  cavities  of  the  heart  have  become  weakened  and 
dilated  and  thrombi  have  formed  in  the  right  auricle  or  ventricle.  These 
thrombi  are  the  source  of  emboli  which  are  carried  into  branches  of  the  pul- 
monary artery.  It  is  possible  that  thrombi  may  form  in  branches  of  the  pul- 
monary artery  in  heart  disease.  Pulmonary  infarctions  may  be  the  result 
also  of  emboli  derived  from  thrombi  in  the  peripheral  veins,  as  in  cases  of 
thrombosis  of  the  femoral  vein.  It  is  not  always  possible  to  demonstrate  a 
source  of  emboli  in  cases  of  pulmonary  infarction. 

The  DIAGNOSIS  of  either  form  of  pneumorrhagia  is  by  no  means  always 
easy.  Haemoptysis  is  of  course  present  when  the  source  of  the  hemorrhage  is 
bronchial  and  the  extravasation  is  due  to  the  inhalation  of  blood  into  the  cells. 
This  symptom  is  also  present  in  the  majority  of  cases  in  which  the  hemor- 
rhage takes  place  within  the  cells,  but  it  may  be  wanting.  When  present, 
the  haemoptysis  may  be  either  small  or  abundant ;  and  the  amount  of  extrav- 
ai!iation  is  by  no  means  in  proportion  to  the  quantity  of  blood  expectorated. 
The  respirations  are  hurried  and  labored  in  proportion  to  the  extent  of  lung 
solidified  by  the  extravasated  blood.  Dyspnoea  and  a  sense  of  oppression  are 
also  proportionate  to  the  degree  in  which  the  respiratory  function  is  compro- 
mised. These  symptoms,  however,  are  measurably  due  to  the  coexisting 
cardiac  lesions  when  the  latter  stand  in  a  causative  relation  to  the  hemor- 
rhage. Dulness  on  percussion  will  be  found  over  a  space  or  over  sjiaces 
corresponding  to  the  situation  and  extent  of  solidification.  This  may  not  be 
appreciable  if  the  extravasation  be  in  the  form  of  small  disseminated  nodules ; 
but  if  the  extravasation  be  diffused  over  a  considerable  space,  the  dulness 
becomes  a  very  significant  sign,  provided  tuberculosis,  pneumonitis,  and  other 
aflections  involving  solidification  can  be  excluded.  A  feeble  bronchial  respi- 
ration may  be  associated  with  the  dulness  on  percussion,  or  the  respiratory 
sound  may  be  suppressed  over  the  extravasation.     The  presence  of  blood  in 
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the  cells  and  smaller  air-tubes  will  be  likely  to  give  rise  to  the  subcrepitaQt, 
and  perhaps  to  a  well-marked  crepitant  rale  within  a  limited  space.  Tbeie 
signs,  suddenly  developed  in  connection  with  haemoptysis  and  with  mitnl 
cardiac  lesions,  may  lead  to  a  diagnosis ;  but  in  the  cases  in  which  no  blood 
is  expectorated  a  positive  diagnosis  is  extremely  difficult  if  not  impracticable. 
Circumscribed  extravasation,  incidental  to  bronchial  hemorrhage,  is  not 
necessarily  serious ;  and  perhaps  it  occurs  to  a  limited  extent  not  infrequentif 
in  cases  of  abundant  haemoptysis  followed  by  recovery.  If  there  be  no  injan 
of  the  pulmonary  structures  and  the  blood  simply  infiltrate  the  air-cell«,  n 
may  be  gradually  removed  by  absorption  and  expectoration,  the  norma!  coi- 
dition  being  restored,  as  after  solidification  from  pneumonitis.  K  due  toeah 
bolism,  the  hemorrhage  may  lead  to  gangrene,  or  the  infarct^d  portions  maj 
become  the  sites  of  embolic  pneumonia  and  the  so-called  metastatic  absceasei,  ^ 
The  latter  do  not  occur  unless  the  emboli  contain  infectious  matter.  K  tbae  Ij 
results  do  not  follow,  and  if  the  number  and  size  of  the  spaces  in  which  Um  || 
extravasation  has  taken  place  be  not  large,  recovery  may  take  place.  Whet,  m 
however,  the  hemorrhage  into  the  air-cells  and  into  the  areolar  tissue  is  coi-  ^ 
siderably  diffused,  the  termination  is  usually  fatal  and  death  may  take  place  % 
speedily.  Other  things  being  equal,  the  gravity  of  the  symptoms  and  the  \ 
immediate  danger  are  in  proportion  to  the  amount  of  extravasation. 

The  TREATMENT  of  different  forms  of  pneumorrhagia  must  have  reference 
to  the  symptomatic  indications  in  particular  cases,  in  addition  to  analeptic  tod 
supporting  measures. 

Pulmonary  Gangrene. 

Pulmonary  gangrene  may  be  defined  as  death  or  necrosis  of  lung-tissae* 
accompanied  by  decomposition.     It  is  one  of  the  infrequent  pulmonary  affee^ 
tions.    Its  occurrence  in  cases  of  lobar  pneumonitis  and  of  hemorrahgic  infare— 
tion  has  already  been  referred  to.     Its  most  frequent  causes  are  those  whielm 
either  lower  the  vitality  of  portions  of  the  pulmonary  tissue  or  favor  th9 
introduction  into  the  lungs  of  decomposing  or  infectious  substances.     Amon^ 
the  causes  may  be  mentioned  interruption  of  the  blood-current  by  compres- 
sion or  embolism  of  the  pulmonary  or  bronchial  vessels ;  infectious  diseases, 
especially  those  accompanied  by  the  formation  of  septic  emboli ;  penetrating;: 
wounds  of  the  lungs ;  severe  contusions  of  the  chest ;  decomposition  of  thm 
contents  of  bronchiectatic  and  of  tuberculous  cavities ;  the  entrance  of  foreign. 
substances  into  the  bronchi,  such  as  bits  of  food  in  attempts  to  artificially  feed 
insane  patients ;  the  ulceration  of  abscesses  and  of  tumors  (e,  g,  cancer  of 
t)ie  oesophagus)  into  the  bronchi,  etc.      Pulmonary  gangrene  occurs  mote 
frequently  in  males  than  in  females,  and  also  in  those  whose  powers  of  resist- 
ance are  enfeebled  by  alcohol,  poverty,  bad  hygiene,  or  disease.    It  sometimes 
occurs  in  diabetes  mellitus.     It  may  occur  as  an  idiopathic  afifection  in  pre- 
viously healthy  individuals ;  that  is,  without  any  apparent  cause. 

It  is  presented  in  two  forms,  which  are  distinguished  as  diffunffi  and  circttwh 
scribed.  In  the  circumscribed  form  the  gangrene  occurs  in  sharply-defined  spots 
of  variable  size,  usually  between  that  of  a  bean  and  that  of  a  hen's  e^f^.  Then 
may  be  only  one  gangrenous  focus  or  there  may  be  several  foci.  They  are 
more  frequently  situated  in  the  periphery  than  in  the  central  parts  of  the 
lung,  and  more  frequently  in  the  lower  than  in  the  upper  lobes.  The  gti-  ^.. 
grenous  spot  at  first  is  dark-brown  or  greenish,  dry  and  friable.  Later  it  j 
undergoes  softening,  and  a  cavity  is  formed,  with  sloughy  walls,  contaiDiDg 
an  extremely  offensive  greenish  or  brown  fluid  holding  in  suspension  shreds 
of  decomposed  lung-tissue.     The  microscopical  appearances  of  the  fetid  cob- 
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tents  of  tbe  gangrenous  cavities  are  identical  with  those  of  the  sputa.  The 
lung-parenchyma  immediately  surrounding  the  gangrenous  centre  is  usually 
in  the  condition  of  lobular  pneumonia ;  and  not  infrequently  it  is  the  seat  of 
hemorrhages.  The  gangrenous  process  tends  to  spread  peripherally.  In  the 
cases  in  which  the  disease  terminates  in  recovery  the  walls  of  the  cavity 
become  cleaned  off  and  free  from  the  adherent  shreds  of  lung-tissue  ;  a  kind 
of  pyogenic  membrane  is  formed ;  and  finally,  by  adherence  between  the 
opposite  sides  of  the  cavity  or  by  the  growth  of  granulations,  the  cavity  is 
entirely  obliterated,  only  a  cicatrix  remaining.  In  the  process  of  extension 
of  the  gangrenous  process  the  blood-vessels  are  usually  thrombosed  before 
they  disappear ;  but  sometimes  they  are  opened  before  they  become  imper- 
vious to  the  blood-current,  and  then  severe  and  even  fatal  hemorrhage  may 
ensue.  When  the  gangrenous  patch  reaches  the  surface  of  the  lung,  the  over- 
lying pleura  is  covered  with  a  layer  of  fibrin.  Frefjuently,  general  pleuritis 
results,  which  may  be  of  a  gangrenous  character.  Sometimes  the  gangrenous 
focus  opens  into  the  pleural  cavity,  giving  rise  to  pneumo-pyothorax.  Thrombi 
may  form  in  the  veins  in  the  neighborhood  of  the  sloughy  centres  in  the  lung. 
From  this  source  infectious  emboli  may  be  carried  to  the  various  organs  of 
the  body.  Intense  bronchitis,  sometimes  of  a  diphtheritic  character,  may 
result  from  the  irritation  of  the  gangrenous  matter. 

Diffuse  gangrene  may  be  secondary  to  the  circumscribed  form,  or  it  may 
be  diffuse  from  the  first.  The  greater  portion  of  a  lobe,  a  whole  lobe,  or 
even  a  whole  lung,  may  be  involved.  The  pulmonary  parenchyma  is  broken 
down  into  a  putrid,  greenish,  or  blackish  pulpy  mass,  without  an  evident  line 
of  demarcation.     It  is  always  fatal. 

The  SYMPTOMS  in  cases  of  gangrene  relate  measurably  to  the  general  con- 
dition or  to  associated  affections.  The  pulmonary  symptoms  due  to  the 
gangrenous  condition  at  first  are  those  which  belong  to  circumscribed  pneu- 
monitis, consisting  of  cough,  some  pain,  and  accelerated  breathing,  and  after 
a  time  an  expectoration,  more  or  less  abundant,  of  characteristic  appearance 
and  odor.  The  gross  and  the  microscopical  appearances  of  the  sputa  have 
been  studied  carefully  by  Traube^  and  by  Leyden  and  Jaffe.*  The  sputa  are 
of  a  yellowish,  greenish,  or  brownish  color  according  to  the  varying  amount 
of  pus  and  of  blood  present.  They  emit  a  penetrating,  intensely  fetid  odor. 
When  fresh  they  are  alkaline,  but  upon  standing  become  acid.  By  allowing 
the  expectoration  to  stand  for  a  while  in  a  glass  dish  three  distinct  layers 
become  visible :  the  upper  is  frothy,  opaque,  and  of  a  dirty  gray  or  yellowish 
color ;  the  middle  is  clear  and  watery  ;  and  the  lower  is  greenish  and  purulent, 
or  it  may  be  brownish  from  admixture  with  pigment  or  blood.  In  this  lower 
layer  are  shreds  of  lung-tissue  visible  to  the  naked  eye,  and  gray  or  whitish 
masses.  Microscopical  examination  reveals  granular  detritus,  pus-corpuscles, 
triple  phosphate  crystals,  drops  of  fat,  and  acicular  crystals  of  the  fatty  acids, 
often  in  bunches.  In  addition,  granular  or  angular  fragments  of  brown  or 
black  pigment,  round  and  rod-shaped  bacteria,  spiral  bacteria,  leptothrix 
threads,  and  infusoria  are  met  with.  The  bacteria  and  fatty  drops  and 
crystals  are  often  compacted  together  into  little  yellowish  clumps  visible 
with  the  naked  eye.  The  shreds  of  lung-tissue  seen  with  the  naked  eye  are 
of  a  dirty  gray  or  black  color,  and  consist  chiefly  of  granular  detritus,  dark 
pigment,  and  bacteria,  with  occasionally  some  elastic  fibres.  Elastic  fibres 
are  rarely  present,  according  to  Traube,  in  the  gangrenous  expectoration. 
Later  observations  show  that  Traube  underestimated  the  frequency  with 
which  elastic  fibres  are  found  in  gangrenous  sputa;  still,  it  remains  true 

'  Deutsche  KUnik,  1853,  1859,  1861  et  wq. 
'  DeiUtehes  Archiv  /.  klin.  Med.,  ii.  p.  488. 
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that  the  microscopical  shreds  of  lung-tissue  frequently  found  in  the  expec 
toration  of  pulmonary  abscess  contain  many  elastic  fibres,  often  markiD( 
out  the  outlines  of  the  alveoli,  whereas  elastic  fibres  are  more  scanty  ii 
the  sputum  of  pulmonary  gangrene.* 

Pulmonary  gangrene  may  be  confounded  with  fetid  bronchitis,  decompO' 
sition  in  the  contents  of  dilated  bronchi  and  of  tuberculous  cavities,  and  witli 
pulmonary  abscess.  The  diagnosis  is  not  to  be  based  upon  the  gangrenou 
odor  of  the  breath  and  sputum  alone.  In  fetid  bronchitis  and  in  cases  of 
decomposition  of  the  contents  of  pulmonary  cavities  microscopical  shredi 
of  lung-tissue  are  not  present  in  the  expectoration ;  in  pulmonary  abscetg 
they  are  often  present,  but  they  contain  abundant  elastic  fibres,  which  tr^ 
less  abundant  and  are  often  absent  in  pulmonary  gangrene.  Again,  puJoK^ 
nary  abscess  is  not  usually  accompanied  by  the  fetor  of  gangrene. 

In  cases  of  circumscribed  gangrene  the  gangrenous  portion  of  lung,  togethit 
with  the  solidification  from  inflammatory  exudation  around  this  portion,  far. 
nishes  dulness  or  flatness  on  percussion  within  a  circumscribed  space,  whieh, 
in  view  of  the  most  frequent  situation  of  gangrene,  will  generally  be  oter 
the  scapula  and  below  the  spinous  ridge.  Within  this  space  either  the  reft* 
piratory  murmur  is  wanting  or  there  is  a  feeble  bronchial  respiration,  witk, 
perhaps,  either  exaggerated  vocal  resonance  or  weak  bronchophony.  Moiit 
bronchial  or  bubbling  rales  are  likely  to  be  heard  within  and  around  thii 
space.  If  the  patient  survive  the  sloughing  and  removal  by  expectoratioa 
of  the  decomposed  mass,  the  cavernous  signs  may  be  discovered.  I  htta 
repeatedly  found  a  well-marked  cavernous  respiration,  and  I  have  observed  i 
circumscribed  depression  in  front  corresponding  to  the  situation  and  size  of 
the  gangrenous  cavity. 

As  regards  prognosis,  if  circumscribed  gangrene  do  not  occur  under  cin 
cumstances  which  are  dangerous,  irrespective  of  the  gangrene,  recovery  may 
take  place.  The  chances  of  recovery  are  differently  estimated  by  differeot 
writers,  which  perhaps  may  be  accounted  for  by  supposing  that  the  diagnosii 
of  gangrene  is  not  infrequently  based  on  insufficient  grounds.  It  can  hardly 
be  doubted  that  the  result  is  fatal  in  a  large  majority  of  cases.  Heemoptysifli 
as  already  stated,  sometimes  takes  place  in  connection  with  the  separation  of 
the  slough,  and  I  have  known  the  hemorrhage  to  be  so  abundant  as  to  prove 
the  immediate  cause  of  death.  Most  of  the  cases  end  fatally  in  which  the 
gangrene  involves  the  pleura,  perforation  of  the  lung  taking  place,  followed 
by  pleuritis  with  pneumothorax. 

The  TREATMENT  of  pulmonary  gangrene  is  to  be  directed  more  to  the 
system  than  to  the  local  affection.  The  affection  never  occurs  under  circunh 
stances  which  render  depletion  or  other  debilitating  measures  appropriate;  ot 
the  contrary,  such  measures  can  hardly  fail  to  be  pernicious.  Tonic  remedies 
and  the  sustaining  treatment  are  indicated.  The  diet  should  be  as  nutritioui 
as  possible,  and  alcoholics  are  to  be  given  with  a  freedom  proportionate  to 
the  tendency  to  failure  of  the  vital  powers.  The  employment  of  opium  ii 
some  form  is  important,  in  order  to  palliate  pain  or  undue  cough  and  to  alltj 
constitutional  irritation.  The  chlorate  of  potassa  has  been  suggested  as  likely 
to  be  beneficial,  from  its  apparent  usefulness  in  gangrenous  affections  of  the 

^  According  to  the  experiments  of  Filehne — "  Ueber  die  Vorj^ange  bei  dem  Lungcn- 
brande,"  SiUungfberichte  der  Phys.  Med.  Soc.  zu  Erlangettj  Jan.  11,  1877 — in  the  Bpntnni 
of  pulmonary  gangrene  a  digestive  ferment  is  present  capable  of  dissolving  in  alkfr 
line  solution  the  elastic  fibres  and  albuminous  siibRt|ince8,  but  not  acting  on  ordinal^ 
white  fibrous  tissue,  which  may  be  found  in  gangrenous  sputum  when  the  elastic  fibra 
are  al)6ent.  Elastic  fibres  resist  putrefactive  changes  much  longer  than  those  indnoe^ 
by  digestion. 
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BOQtli  and  throat.     The  tincture  of  the  chloride  of  iron  is  suggested  by  the 
lame  analogy.     Disinfectants  by  inhalation  are  indicated  as  long  as  the  sputa 
contain  decomposed  matter  and  the  breath  has  a  fetid  odor.     The  vapor  of 
taq>entine  poured  upon  boiling  water  is  a  disinfectant,  and  has  otherwise  a 
nlutary  local  effect.     Tar  vapor,  produced  in  the  same  way,  is  useful.     A 
lolation  of  carbolic  acid  of  the  strength  of  from  2  to  4  per  cent.,  atomized, 
tnd  inhaled  for  a  few  minutes  at  short  intervals,  is  probably  the  best  disin- 
fectant   Thymol  and  salicylic  acid  are  recommended  as  appropriate  as  dis- 
infecting inhalations.' 

Pulmonary  CEdema. 

Pulmonary  oedema  is  always  dependent  on  other  pathological  conditions, 
tod  u  not  entitled  to  be  considered  as  an  individual  affection.  It  is,  however, 
tB  event  of  frequent  occurrence,  and  is  important  as  interfering  with  the 
fiuetioD  of  respiration,  in  not  a  few  instances  proving  the  immediate  cause 
flf  death.  In  oedema  of  the  lungs  there  is  a  transudation  of  scrum  into  the 
isterlobolar  tissue,  the  alveolar  walls,  and  the  air-cells.' 

(Edema  may  be  localized  around  some  diseased  centre  in  the  lung,  as,  for 
extDple,  in  the  neighborhood  of  a  pneumonitis,  an  infarction,  abscess,  tumor, 
eic.  This  is  distinguished  as  collateral  oedema ,  In  this  case  it  probably  results 
fioo  a  moderate  inflammatory  change  in  the  vessel-walls,  by  which  their  per- 
iMtbilitv  is  increased.  This  variety  has  also  been  called  inflammatory  oedema. 
Hjpostatic  (edema,  following  hypostatic  congestion  and  leading  to  the  condi- 
tion of  lung  called  splenization,  has  already  been  referred  to. 

These  forms  differ  from  general  pulmonary  oedema,  which  is  usually  under- 
itood  by  the  term  oedema  of  the  lungs.  Here  a  serous  transudation  occurs 
tlrooghout  both  lungs,  except  in  portions  which  may  perhaps  present  a 
Mchanical  obstacle  to  the  entrance  of  the  serum  in  consequence  of  consolida- 
tioD,  asfrom  compression,  inflammatory  exudation,  new  growths,  etc.  (Ede- 
MtOQB  lungs  are  increased  in  volume  and  weight ;  retract  less  than  healthy 
hogs  upon  opening  the  chest ;  have  a  characteristic  boggy  feel  compared  to 
Alt  of  a  sponge  filled  with  water;  and  pit  on  pressure.  They  are  less  buoy- 
Btthan  normal  lungs,  but  they  do  not  sink  in  water.  The  color  is  usually 
Rd,bat  it  may  be  pale.  On  section,  a  serous  or  sero-sanguinolent  liquid 
(leapes  in  abundance,  usually  mixed  with  air-bubbles.  The  same  frothy 
Ijiud  is  present  in  the  bronchi  and  usually  in  the  trachea.  Microscopical 
eumination  in  cases  of  acute  general  pulmonary  oedema  shows  the  pulmo- 
Mry  capillaries  widely  distended  with  blood,  and  the  contents  of  the  alveoli 
ud  bronchi  to  consist  of  serum  containing  a  considerable  number  of  red 
Hood-corpuscles,  some  granular  epithelial  cells  washed  off  from  the  alveolar 
vills  by  the  transuding  serum,  and  free  granular  matter.  The  red  blood- 
f  eorposcles,  which  are  always  present  in  the  serum,  have  escaped  by  diapede- 
I     n.   The  serum  infiltrates  also  the  alveolar  septa. 

(Edema  of  the  lungs  may  occur  under  various  pathological  conditions. 
There  is  hardly  a  grave  disease,  acute  or  chronic,  which  it  may  not  compli- 
cate. It  is  also  true  that  there  is  no  disease  of  which  it  is  a  necessary  accom- 
puumeot.   It  occurs  often  during  the  death-agony,  when  it  seems  to  be  rather 

'  For  an  interesting  case  of  pulmonary  gangrene  treated  surgically  by  thoracentesis 
■ad  drainage,  with  practical  remarks,  vide  article  bv  Drs.  Fenger  and  Hollister  in  the 
Awl  Jomru.  ^  Med,  SctmcM,  Oct.,  1881 ;  vide,  also,  the  Lovdon  Lancety  May  31, 1884,  for 
am  treated  in  the  name  manner  by  Mr.  A.  Pearce  Gould. 

*  Potter  (FireAw'a  Arckiv,  Bd.  79,  p.  362.  1880)  finds  that  the  dropsical  effusion  is 
int  into  the  walls  of  the  air-cells,  and  that  it  may  be  confined  to  them  (interstitial 

lona).    Usually,  however— and  in  the  higher  glides  of  oedema  always— the  serum 

apes  alao  into  the  air-cells. 
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they  may  have  been  developed  in  the  liver  and  have  made  their  way  throngli 
the  diaphragm  into  the  pulmonary  organs  in  the  manner  in  which  hepatic 
abscesses  are  sometimes  evacuated  into  the  bronchial  tubes,  circumscribed 
peritonitis  and  pleuritis  taking  place  and  leading  to  adhesions  which  pre- 
vent the  evacuation  from  taking  place  into  either  the  peritoneal  or  the 
pleural  sac. 

Acephalocysts  within  the  lungs  may  remain  latent  for  a  variable  period ; 
that  is,  giving  rise  to  few  or  no  pulmonary  symptoms.  Sooner  or  later, 
however,  they  excite  inflammation  of  the  surrounding  parenchyma  and 
bronchial  tubes,  and  then  occasion  pain,  cough,  expectoration,  febrile  move- 
ment, etc.  They  may  be  discharged  by  ulceration  into  the  bronchial  tubes, 
leaving  pulmonary  cavities.  The  affection  is  likely  to  be  mistaken  for  pal* 
monary  tuberculosis.  Microscopical  examination  of  the  matter  expectorated 
may  show  the  booklets  of  echinococci  or  pieces  of  the  sac  with  its  character- 
istic striation  and  hyaline  appearance.  Without  the  demonstration  of  one  of 
these  the  diagnosis  is  impracticable.  The  question  as  to  the  primary  seat  of 
the  cysts  is  to  be  settled  by  the  previous  history,  which,  if  they  come  from 
the  liver,  will  show  the  existence  of  hepatic  trouble  prior  to  the  occurrence 
of  pulmonary  symptoms. 

The  presence  of  hydatids  in  the  lungs  always  involves  great  danger ;  and 
the  danger  is  greater  when  they  are  derived  from  the  liver  than  when  they 
are  developed  within  the  lungs.  There  is  no  special  plan  of  treatment.  Pal- 
liative and  sustaining  measures  are  to  be  adapted  to  the  circumstances  of 
individual  cases. 

Syphilitic  Diseajse  of  the  Lungs. 

The  most  common  manifestation  of  syphilitic  disease  of  the  lungs  is  in  the 
form  of  a  new  growth  of  connective  tissue  (chronic  interstitial  pneumonia) 
beginning  at  the  root  of  the  lung  and  following  the  course  of  the  larger 
bronchi  and  blood-vessels.  By  extension  of  the  process  to  the  pulmonary 
parenchyma  more  or  less  extensive  patches  of  indurated  connective  tissue 
are  produced  in  the  central  part  of  the  lung.  In  rare  cases  the  growth  of 
fibrous  tissue  is  so  great  as  to  cause  irregular  lobulation  of  the  lungs  similar 
to  that  found  in  syphilitic  livers. 

In  aHother  form  of  pulmonary  syphilis  there  is  new  growth  of  fibrous 
tissue  around  the  ^niall  bronchi  and  the  blood-vessels,  producing  peribron- 
chitic  and  perivascular  fibrous  nodules  studding  the  lung. 

Syphilitic  ulcers  may  occur  in  the  trachea  and  in  the  bronchi.  These  often 
cicatrize,  and  may  thus  lead  to  serious  stenosis  of  the  trachea  and  of  the 
bronchial  tubes. 

Gummata  are  found,  although  rarely,  in  the  lungs,  both  in  congenital  and 
in  acquired  syphilis. 

There  is  a  peculiar  form  of  syphilitic  pneumonia,  sometimes  described  as 
white  hepatization,  which  is  not  uncommon  in  new-born  children  affected  with 
syphilis.  In  an  early  stage  of  the  affection  small  nodules  occur  in  the  lungs ; 
later,  a  large  portion  or  even  the  whole  of  the  lungs  is  involved.  The  lesion 
consists  in  an  infiltration  of  the  alveolar  walls  with  lymphoid  cells,  and  an 
accumulation  of  cells,  chiefly  epithelial  in  character,  in  the  air-cells.  This  white 
hepatization,  so  often  found  in  stillborn  syphilitic  infants,  is  of  more  patho* 
logical  than  clinical  interest. 

Of  late  years  many  cases  have  been  reported  as  examples  of  syphilitie 
phthisis.  Some  of  these  cases  are  instances  of  syphilitic  fibroid  induration 
with  chronic  bronchitis  and  bronchiectatic  cavities.  In  most  of  the  oases 
which  have  been  described  as  syphilitic  phthisis,  and  which  have  been  exam- 
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ined  posi-mortem,  the  lesions  are  not  distinguished  from  those  of  chronic 
pulmonary  tuberculosis  with  caseous  pneumonia,  and  no  satisfactory  proof 
exists  of  the  syphilitic  nature  of  the  disease.  No  positive  proof  of  the 
occurrence  of  a  genuine  pulmonary  phthisis  of  syphilitic  origin  exists.  As 
we  now  possess  in  the  tubercle  bacillus,  and  perhaps  in  the  bacillus  of 
syphilis,  means  of  diagnosis  of  these  morbid  processes,  we  may  hope  for  a 
solution  of  the  question  as  to  the  occurrence  of  syphilitic  phthisis. 

The  diagnosis  of  syphilitic  disease  of  the  lung  can  hardly  be  made  with 
certainty.  Gummata  and  patches  of  central  induration  may  be  present  in 
the  lungs  without  causing  any  symptoms.  If  pulmonary  symptoms  be  pres- 
ent, such  as  cough,  expectoration,  dyspnoea,  pain  in  the  chest,  they  are  not 
distinctive.  The  physical  signs  of  consolidation  or  of  cavity  (in  case  of 
bronchiectasis)  may  be  discovered.  A  probable  diagnosis  may  be  based  upon 
the  history  of  syphilis ;  the  recognition  of  syphilitic  lesions  in  other  parts  of 
the  body,  especially  in  the  throat  and  in  the  larynx ;  the  exclusion  of  tuber- 
culous disease  of  the  lungs,  particularly  by  examination  of  the  sputum ;  and 
the  amelioration  or  cure  of  the  symptoms  by  antisyphilitic  treatment. 

Polmonary  tuberculosis  may  coexist  with  syphilis. 


CHAPTER    XII. 
DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

Aflcctions  of  the  Larynx  and  Trachea. — Points  relating  to  the  Anatomy  and  Physiology 
of  the  Larynx,  which  are  Involved  in  the  Consideration  of  Diseases  in  this  Situation. — 
Acute  Simple  Laryngitis:  Anatomical  Characters;  Clinical  History;  Pathological 
Character;  Causation;  Diagnosis;  Prognosis;  Treatment. — Subacute  Laryngitis. — 
Chronic  Laryngitis.— Laryngitis  Hypoglottica. — Laryngitis  with  Fibrinous  Exuda- 
tion: Clinical  History;  Pathological  Cliaracter;  Causation;  Diagnosis;  Prognosis; 
Treatment. — CMema  of  the  Glottis. — Spasm  of  the  Glottis.— Nervous  Cough. — Nerv- 
ous Aphonia. — Paralysis  of  the  Laryngeal  Muscles. — Morbid  Growths  within  the 
Larynx. 

IMPORTANT  diseases  affecting  the  respiratory  apparatus  are  seated  in 
the  larynx  and  trachea.  Diseases  of  the  larynx  frequently  involve  the 
trachea,  hut  it  is  rare  for  the  latter  to  be  aifected  without  the  former,  and  it 
will  suffice  to  consider  tracheal  affections  incidentally  in  treating  of  those  of 
the  larynx. 

Certain  anatomical  and  physiological  points  pertaining  to  the  larynx  are 
to  be  kept  in  mind  with  a  view  to  a  clear  apprehension  of  the  diseases  in  this 
sdtuation.  The  larynx  is  composed  of  a  number  of  cartilages — namely,  the 
cricoid,  thyroid,  arytenoid,  and  epiglottis.  The  epiglottis  was  formerly  sup- 
posed to  be  essential  as  a  protection  against  the  entrance  of  food  and  drink 
into  the  laryngeal  cavity  during  the  act  of  deglutition ;  the  removal  of  this 
cartilage,  however,  in  inferior  animals  has  shown  that  its  loss  does  not  occasion 
serious  inconvenience.  A  hospital  case  in  which  it  was  completely  destroyed 
by  syphilitic  ulceration,  as  determined  by  the  touch  and  the  laryngoscope, 
has  fallen  under  my  observation.  So  long  as  ulceration  existed  there  was 
considerable  difficulty  arising  from  spasm  of  the  glottis  excited  by  contact 
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they  tottv  have  been  developed  in  the  Hvcr  luid  have  nmde  tjjeir  way  thfois^li 
the  diaphragm  into  tUti  pulmonury  organs  in  the  umnner  in  which  hepAtio  | 
ah^ifesses  iire  sometimes  evacuated  into  the  bronchial  lubes,  cjrcmii.fcril>fil 
pcritftnitis  and  ]deunlisi  taking  place  and  leading  to  adhedioit»  which  pre- 
vent the  evacuation  from  Laicing  place  into  cither  the  peritoneal  or  the 
plonral  sac, 

Anephalucysts  within  the  lungs  oiay  remain  latent  for  a  variable  period; 
that  is,  giving  rise  to  few  or  no  pulmonary  symptoms.  Sooner  or  later, ' 
however,  they  excite  intlammution  of  the  surrunnding  parenchyma  and 
branchial  tubes,  and  then  occasion  pain,  cough,  expectoration,  Jcbrile  move- 
ment, etc.  Tliey  may  be  dijscharged  by  ulceration  into  the  bronchial  tuhe^iy 
leaving  pulmonary  cavities.  The  affection  is  likely  to  be  misuiken  for  pul- 
monary tuliercuhjsis.  Microscopical  examination  of  the  matter  expectorated 
may  show  the  booklets  of  echinococci  or  pieces  of  the  sac  with  its  character- 
istic stria t ion  and  hyaline  appearance.  Without  the  demonstration  of  one  of 
these  the  diagnosis  is  Impracticable.  The  question  as  to  the  primary  seat  of 
the  cysts  is  to  be  settled  by  the  previous  history,  which,  if  they  come  from 
the  liver,  will  show  the  existence  of  hepatic  trouble  prior  to  the  occurrence 
of  pulmonary  symptoms. 

The  presence  of  hydatids  in  the  lungs  always  involves  great  danger;  and 
the  danger  is  greater  when  they  art?  derived  from  the  liver  than  when  they 
arrMleveioped  within  the  lungs.  There  is  no  special  plan  of  treatment.  Pal- 
liative and  sustaining  measures  are  to  be  adapted  to  the  circumstances  of 
individual  cases. 


Syphilitic  Disease  of  the  Limgs. 

The  most  common  manifestation  of  syphilitic  disease  of  the  lungs  is  in  the 
form  of  a  new  growth  of  connective  tissue  fchronic  interstitial  ptieumonia) 
beginning  at  the  root  of  the  lung  and  foUowing  the  course  of  the  larger 
bronchi  and  blood-vessels.  By  extension  of  the  process  to  the  pulmonary 
parenchyma  more  or  less  extensive  patches  of  indurated  connective  tissue 
arc  produced  in  the  central  part  of  the  lung.  In  rare  cases  the  growth  of 
fibrous  tissue  is  so  great  as  to  cause  irregular  lobulation  of  the  lungs  similar 
to  that  found  in  syphilitic  livers. 

In  aHother  ft»rtn  of  pulmonary  syphilis  there  is  new  growth  of  fibroas 
tissue  around  the  ^mall  bronchi  and  the  blood -vcss<^ Is.  producing  peribroti- 
chitii!  and  perivascular  fibrous  nodules  studding  the  lung. 

Syphilitic  ulcers  may  occur  in  the  trachea  and  in  the  bronchi.  These  often 
cicatrize,  and  may  thus  lead  to  serious  stenosis  of  the  trachea  and  of  the 
br»>ncliial  tubes. 

(f  umniata  are  found,  although  rarely,  in  the  lungs,  both  in  congenital  and 
in  ac<]uircd  syphilis. 

There  is  a  peculiar  form  of  syphilitic  pneumonia,  sometimes  described  as 
while  hepatization,  which  is  not  uncommon  rn  new-born  children  afiected  with 
Byphilis.  In  an  early  stage  of  the  affection  small  nodules  occur  in  the  Innps  ; 
Hater,  a  large  portion  or  even  the  whole  of  the  lungs  is  involved.  The  lesioii 
consists  in  an  infiltration  of  the  alveolar  walls  with  lymphoid  cells,  and  an. 
accumulation  of  cells,  chiefly  epithelial  in  character,  in  the  air-cells.  This  whit#' 
hcpatiiiation,  so  often  found  iu  stillborn  sypliilitic  infantjs,  ia  of  more  patha* 
logical   than   clinical   interest. 

Of  late  years  many  cjlscs  have  been  reported  as  examples  of  syjdnlitic 
phthisis.  Some  of  these  cases  are  instances  of  syphilitic  fibroid  induration 
with  chronic  bronchitis  and  bronchiectatio  cavities.  In  most  of  the  cases 
which  1m v.-  \,.*.'})  .l.^^.-ribcd  as  syphilitic  phthisis,  and  which  have  been  exam* 


HYDA  TIDS^ECHISOCOCCL  275 

Enchondroma  may  be  a  primary,  but  it  is  usually  a  secondary,  tumor  of 
iKe  Inog. 

The  STifPTOMS  of  intrathoracic  tumors  are  botfi  general  and  local.  In 
Wfpected  carcinoma  the  existence  of  the  cancerous  cachexia  and  the  pres- 
ence of  carcinomatous  tumors  in  other  parts  of  the  body  must  be  considered 
10  arriTing  at  a  diagnosis.  Lympho-sarcomata  present  often  the  history  of 
^ado-leucocythaemia  or  adenia  of  Trousseau.  In  carcinoma  of  the  lungs 
HNse  diagnostic  value  is  to  be  attributed  to  enlargement  of  the  supracla- 
Tieolar  lymphatic  glands  and  to  a  muco-hemorrhagic  expectoration  compared 
n  its  appearance  to  currant  jelly.  These  two  symptoms  are,  however,  not 
pitk<^omonic  or  always  present  in  pulmonary  carcinoma.  The  chest-wall 
01  the  iffected  side  may  bulge ;  sometimes,  however,  especially  in  hard  cancer 
leeompanied  by  extensive  induration,  it  is  contracted. 

The  DIAGNOSIS  of  new  growths  within  the  chest  is  to  be  based  on  the 
iTBptoms  taken  in  connection  with  the  signs  of  solidification,  and  sometimes 
iu  ctTemous  signs.  The  physical  evidence  is  often  not  very  distinctive. 
Mmonary  phthisis  is  to  be  excluded  by  a  careful  investigation  with  refer- 
cftce  to  the  history  as  well  as  to  the  existing  symptomatic  phenomena.  The 
coexistence  of  carcinoma  in  some  other  situation  or  its  previous  existence  is 
to  be  taken  into  account  in  arriving  at  a  diagnosis  of  carcinomatous  intra- 
thneic  disease. 

The  presence  of  tumors,  great  or  small,  gives  rise  to  dulness  or  flatness  on 
percussion,  with  either  suppression  of  the  respiratory  murmur  or  the  modifi- 
fltioDS  which  denote  solidification.  The  tumors  may  be  so  situated  as  to  give 
rae  to  symptoms  and  signs  proceeding  from  pressure  on  important  parts  other 
tbo  the  lungs.  The  heart  may  be  displaced.  The  calibre  of  the  trachea  or 
bronehi  may  be  diminished.  Aphonia  or  laryngeal  spasm  may  be  induced  if 
tke  recurrent  nerve  be  involved.  Congestion  limited  to  the  upper  extremities, 
kulf  aod  neck,  and  subcutaneous  oedema,  denote  obstruction  of  the  superior 
itttctva.  Pressure  on  the  pulmonary  veins  may  give  rise  to  bronchorrhagia 
ad  oedema  of  the  lungs.  Compression  of  the  oesophagus  occasions  difficulty 
nthe  ingestion  of  food  and  drinks.  These  results  of  pressure  on  adjacent 
pirts  ilso  belong  to  the  history  of  aneurismal  tumors.  A  tumor  situated  in 
tketnet  of  the  aorta  may  simulate  the  physical  signs  of  aneurism.  It  may 
pikate  and  give  rise  to  a  murmur.  I  know,  from  my  own  observations,  that 
it  BUT  occasion  a  double  murmur ;  that  is,  a  systolic  and  a  diastolic  murmur. 
The  enlargement  of  one  lung  by  a  new  growth,  together  with  either  pleural 
tianiadation  or  suppuration,  may  lead  the  physician  to  suppose  that  he  has  to 
deil  amply  with  a  case  of  pleurisy  or  empyema.  The  existence  of  the  under- 
lymg  graver  aflection  can  be  determined  only  after  removal  of  the  liquid  by 
upiration.  On  the  other  hand,  unilateral  contraction  of  the  chest  is  sugges- 
tire  of  fibroid  phthisis. 

As  regards  treatment  in  carcinoma  and  other  new  growths,  all  that  can 
be  hoped  for  is  the  prolongation  of  life  by  a  diet  as  abundant  and  nutritious 
u  the  digestive  powers  will  allow,  together  with  the  best  available  hygienic 
iBinences  and  tonic  remedies.  Palliative  treatment  is  to  be  employed  in 
MODidanee  with  the  symptomatic  indications. 

Hydatids— Echinococci. 

Among  the  extremely  rare  affections  of  the  pulmonary  organs  belong 
hjdatid  productions.     These  may  either  be  developed  within  the  lungs,  or 
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they  may  have  been  developed  iu  the  liver  and  have  made  tlieir  way  through 
the  diaphragm  into  the  pulmonary  organs  in  the  manner  in  which  hepatie 
abscesses  are  sometimes  evacuated  into  the  bronchial  tubes,  circumscribed 
peritonitis  and  pleuritis  taking  place  and  leading  to  adhesions  which  pre- 
vent the  evacuation  from  taking  place  into  either  the  peritoneal  or  iht 
pleural  sac. 

Acephalocysts  within  the  lungs  may  remain  latent  for  a  variable  period; 
that  is,  giving  rise  to  few  or  no  pulmonary  symptoms.  Sooner  or  later, 
however,  they  excite  inflammation  of  the  surrounding  parenchyma  aad 
bronchial  tubes,  and  then  occasion  pain,  cough,  expectoration,  febrile  move- 
ment, etc.  They  may  be  discharged  by  ulceration  into  the  bronchial  tubce, 
leaving  pulmonary  cavities.  The  affection  is  likely  to  be  mistaken  for  pal* 
monary  tuberculosis.  Microscopical  examination  of  the  matter  expectorated 
may  show  the  booklets  of  echinococci  or  pieces  of  the  sac  with  its  character* 
istic  striation  and  hyaline  appearance.  Without  the  demonstration  of  one  of 
these  the  diagnosis  is  impracticable.  The  question  as  to  the  primary  seat  of 
the  cysts  is  to  be  settled  by  the  previous  history,  which,  if  they  come  from 
the  liver,  will  show  the  existence  of  hepatic  trouble  prior  to  the  occurrence 
of  pulmonary  symptoms. 

The  presence  of  hydatids  in  the  lungs  always  involves  great  danger ;  and 
the  danger  is  greater  when  they  are  derived  from  the  liver  than  when  they 
are  developed  within  the  lungs.  There  is  no  special  plan  of  treatment.  Pal- 
liative and  sustaining  measures  are  to  be  adapted  to  the  circumstances  of 
individual  cases. 

Syphilitic  Disease  of  the  Lungs. 

The  most  common  manifestation  of  syphilitic  disease  of  the  lungs  is  in  the 
form  of  a  new  growth  of  connective  tissue  (chronic  interstitial  pneumonia) 
beginning  at  the  root  of  the  lung  and  following  the  course  of  the  larger 
bronchi  and  blood-vessels.  By  extension  of  the  process  to  the  pulmonary 
parenchyma  more  or  less  extensive  patches  of  indurated  connective  tissne 
are  produced  in  the  central  part  of  the  lung.  In  rare  cases  the  growth  of 
fibrous  tissue  is  so  great  as  to  cause  irregular  lobulation  of  the  lungs  flimilar 
to  that  found  in  syphilitic  livers. 

In  another  form  of  pulmonary  syphilis  there  is  new  growth  of  fibrous 
tissue  around  the  ^mall  bronchi  and  the  blood-vessels,  producing  peribron- 
chitic  and  perivascular  fibrous  nodules  studding  the  lung. 

Syphilitic  ulcers  may  occur  in  the  trachea  and  in  the  bronchi.  These  often 
cicatrize,  and  may  thus  lead  to  serious  stenosis  of  the  trachea  and  of  the 
bronchial  tubes. 

Gummata  are  found,  although  rarely,  in  the  lungs,  both  in  congenital  and 
in  acquired  syphilis. 

There  is  a  peculiar  form  of  syphilitic  pneumonia,  sometimes  described  as 
white  hepatization,  which  is  not  uncommon  in  new-born  children  affected  with 
syphilis.  In  an  early  stage  of  the  affection  small  nodules  occur  in  the  langs ; 
later,  a  large  portion  or  even  the  whole  of  the  lungs  is  involved.  The  lenoa 
consists  in  an  infiltration  of  the  alveolar  walls  with  lymphoid  cells,  and  •■ 
accumulation  of  cells,  chiefly  epithelial  in  character,  in  the  air-cells.  This  white 
hepatization,  so  often  found  in  stillborn  syphilitic  infants,  is  of  more  patho» 
logical  than  clinical  interest. 

Of  late  years  many  cases  have  been  reported  as  examples  of  ajphilHie 
phthisis.  Some  of  these  cases  are  instances  of  syphilitic  fibroid  indaratioft 
with  chronic  bronchitis  and  bronchiectatic  cavities.  In  most  of  the 
which  have  been  described  as  syphilitic  phthisis,  and  which  have  been  ei 
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ined  post-mortem,  the  lesioos  are  not  distinguished  from  those  of  chronic 
pulmonary  tuberculosis  with  caseous  pneumonia,  and  no  satisfactory  proof 
exists  of  the  syphilitic  nature  of  the  disease.  No  positive  proof  of  the 
oecarrence  of  a  genuine  pulmonary  phthisis  of  syphilitic  orip:in  exists.  As 
we  DOW  possess  in  the  tubercle  bacillus,  and  perhaps  in  the  bacillus  of 
tjphilii^  means  of  diagnosis  of  these  morbid  processes,  we  may  hope  for  a 
solution  of  the  question  as  to  the  occurrence  of  syphilitic  phthisis. 

The  diagnosis  of  syphilitic  disease  of  the  lung  can  hardly  be  made  with 
eertaintj.  Gummata  and  patches  of  central  induration  may  be  present  in 
the  lungs  without  causing  any  symptoms.  If  pulmonary  symptoms  be  pres- 
ent, such  as  cough,  expectoration,  dyspnoea,  pain  in  the  chest,  they  are  not 
distinctive.  The  physical  signs  of  consolidation  or  of  cavity  (in  case  of 
bronchiectasis)  may  be  discovered.  A  probable  diagnosis  may  be  based  upon 
the  history  of  syphilis ;  the  recognition  of  syphilitic  lesions  in  other  parts  of 
the  body,  especially  in  the  throat  and  in  the  larynx ;  the  exclusion  of  tuber- 
culous disease  of  the  lungs,  particularly  by  examination  of  the  sputum ;  and 
the  amelioration  or  cure  of  the  symptoms  by  antisyphilitic  treatment. 

Puimonary  tuberculosis  may  coexist  with  syphilis. 


CHAPTER    XII. 
DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

Affections  of  the  Larynx  and  Trachea. — Points  relating  to  the  Anatomy  and  Physiology 
of  the  Larynx,  which  are  Involved  in  the  Consideration  of  Diseases  in  this  Situation. — 
Acnte  Simple  Laryngitis:  Anatomical  Characters;  Clinical  History;  Pathological 
CliarMter;  Causation;  Diagnosis;  Prognosis;  Treatment. — Sul)acute  Laryngitis. — 
diTonic  Laryngitis. — Laryngitis  Ilypoglottica. — Laryngitis  with  Fibrinous  Exuda- 
tkn :  Clinical  History  ;  Pathological  Character ;  Causation  ;  Diagnosis ;  Prognosis ; 
Tnatment. — CEdema  of  the  Glottis. — Sjvasm  of  the  Glottis.— Nervous  Cough. — Nerv- 
ous Aphonia. — Paralysis  of  the  Laryngeal  Muscles. — Morbid  Growths  within  the 
Lvynx. 

IMPORTANT  diseases  affecting  the  respiratory  apparatus  are  seated  in 
the  larynx  and  trachea.  Diseases  of  the  larynx  frequently  involve  the 
tncfaet.  hut  it  is  rare  for  the  latter  to  be  affected  without  the  former,  and  it 
vin  suffice  to  consider  tracheal  affections  incidentally  in  treating  of  those  of 
tie  larynx. 

Certain  anatomical  and  physiological  points  pertaining  to  the  larynx  are 
to  be  kept  in  mind  with  a  view  to  a  clear  apprehension  of  the  diseases  in  this 
flCnation.  Tlie  larynx  is  composed  of  a  number  of  cartilages — namely,  the 
ciicoid,  thyroid,  arytenoid,  and  epiglottis.  The  epiglottis  was  formerly  sup- 
poied  to  he  essential  as  a  protection  against  the  entrance  of  food  and  drink 
inio  the  laryngeal  cavity  during  the  act  of  deglutition ;  the  removal  of  this 
cvtiUge.  however,  in  inferior  animals  has  shown  that  its  loss  does  not  occasion 
Mfiooft  inconvenience.  A  hospital  case  in  which  it  was  completely  destroyed 
by  83rphilitic  ulceration,  as  determined  by  the  touch  and  the  laryngoscope, 
US  fellen  under  my  observation.  So  long  as  ulceration  existed  there  was 
eoDflidenble  difficulty  arising  from  spasm  of  the  glottis  excited  by  contact 
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with  food  and  drink,  and  deglutition  was  performed  with  the  least  annoyanM 
while  the  patient  was  lying  on  the  back.  But  after  the  ulceration  had  healed 
the  difficulty  nearly  ceased,  li()uids  and  solids  being  swallowed  without  much 
inconvenience.  The  quality  of  the  voice  underwent  some  change,  and  the 
patient,  a  young  woman,  stated  that  she  had  not  the  power  of  producing  notes 
in  singing  as  before. 

The  small  size  of  the  rima  glottidis  is  an  important  point  in  connectioo 
with  laryngeal  diseases.  In  the  adult  male,  after  death,  it  is  a  triangular 
space  an  inch  in  length,  and  at  the  base  about  a  (|uartcr  of  an  inch  in  width, 
the  size  being  still  smaller  in  women  and  children.  The  dimensions  in  life 
vary  with  the  two  respiratory  acts.  When  examined  in  a  living  animal,  tkt 
vocal  cords  are  found  to  separate  widely  in  inspiration  and  to  return  ii 
expiration,  forming  the  respiratory  movements  of  the  glottis.  The  respira* 
tory  movements  take  place  from  a  reflex  influence  communicated  through  the 
recurrent  nerves.  These  points  are  of  interest  and  importance  in  their  praelft- 
cal  applications. 

Other  movements  of  the  muscles  of  the  larynx  are  produced  by  volitkNI 
in  the  acts  of  speaking.  The  larynx  being  the  seat  of  the  voice,  modifiea- 
tions  of  vocal  sound  constitute  important  symptomatic  phenomena  of  disease. 
In  the  movements  concerned  in  phonation  the  will  acts  through  branches  of 
the  spinal  accessory  contained  in  the  recurrent  laryngeal  nerves.  The  larjD- 
geal  muscles  are  subject  to  spasm  and  paralysis. 

The  solidity  of  the  walls  of  the  larynx  is  an  important  point  in  conneetioft 
with  certain  affections.  The  cricoid  and  thyroid  cartilages  do  not  readilj 
yield  to  internal  pressure,  and  hence  arises  obstruction  from  the  presence  of 
morbid  products  which  encroach  upon  the  small  space  between  the  vocal 
cords.  Another  point  to  which  reference  will  be  made  is  the  abundance  of 
areolar  tissue  beneath  the  mucous  meuibrane  above  the  vocal  cords.  This 
tissue  is  more  abundant  in  the  adult  than  in  the  child — a  fact  which  will  senro 
to  account  for  certain  differences  as  regards  the  effects  of  disease  during  and  I 
after  infantile  life. 

The  mucous  membrane  of  the  larynx  is  covered,  for  the  most  part,  with 
ciliated  cylindrical  epithelium.  Over  the  upper  portion  of  the  epiglottis,  the 
true  vocal  cords,  and  a  portion  of  the  posterior  surface  of  the  laryngeal 
cavity,  however,  the  epithelium  is  of  the  pavement  variety.  The  mnooui 
membrane  is  in  most  places  loosely  attached  by  lax  connective  tissue  to  the 
subjacent  muscles  and  cartilage,  but  over  the  true  vocal  cords  it  is  firmly 
adherent.  Hence  in  the  latter  situation  submucous  inflammatory  and  serous 
effusion  cannot  well  occur.  Ilacemose  mucous  glands  are  abundant  in  the 
larynx.  None  are  present  in  the  true  vocal  cords.  The  mucous  membruie 
and  the  submucous  tissue  are  rich  in  elastic  fibres. 

Of  the  affections  of  the  larynx,  those  involving  inflammation  will  be  fint  1 
considered.  Inflammation  here  may  be  simple;  that  is,  not  distingubhed  bj  { 
any  unusual  features  save  those  which  are  incident  to  the  situation  of  the  \ 
affected  mucous  membrane.  On  the  other  hand,  it  may  be  accompanied  bj  \ 
fibrinous  exudation.  The  latter  will  be  considered  under  a  separate  heacL  * 
Simple  inflammation  may  be  either  acute,  subacute,  or  chronic.  These  three  « 
varieties  are  to  be  considered  separately.  The  appropriate  name  for  inflav-  * 
mation  affecting  the  larynx  is  UirywjitU  ;  this  name  should  take  the  place  of  f 
the  terms  am/ma  and  ci/nanrhe^  which  were  formerly  in  vogue,  but  are  WW  ^ 
rarely  used.  The  term  croup  is  applied  to  laryngitis  with  fibrinous  ezitdft-  | 
tion,  and  it  has  also  been  applied  to  simple  laryngitis  and  to  a  non-inflamnap  i 
tory  affection — namely,  spasm  of  the  glottis^-occurring  in  children.  The  fiiil  ■ 
of  these  affections  is  sometimes  distinguished  as  true  crovp^  while  the  odMB  ; 
are  called,  by  way  of  distinction,  faUt  croup.     The  term  is  an  unfortttUle   | 
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one  and  tends  to  produce  confusion.  I  shall  consider  the  several  affections 
to  which  the  term  has  heretofore  heen  applied  separately  under  their  appro- 
priate namea. 

Acute  Simple  Laryngitis. 

Anatomical  Chabacters. — This  variety  of  laryngeal   inflammation  is 
often  called  acute  catarrhal  laryngitis.     During  life  the  mucous  membrane  is 
T«ddened  and  swollen,  as  demonstrated  by  means  of  the  laryugoHcope ;  but 
after  death  the  congestive  hypera*mia  is  less  marked,  and  may  even  entirely  * 
disappear  under  the  pressure  of  the  abundant  elastic  fibres.     Small  ecchy- 
Buflea  are  not  infrec|uently  observed.     The  inflammatory  products  consist  of 
aemm  and  pus  mingled  with  an  abundant  secretion  of  mucus.     The  first 
product  is  chiefly  mucus ;  later,  this  becomes  opaque  from  admixture  with  a 
larger  number  of  pus-cells,  and  in  severe  cases  it  becomes  distinctly  purulent. 
Ciliated  epithelial  cells  do  not  appear  in  the  expectoration,  and  they  are  not 
uaually  desquamated.     The  mucous  glands  arc  swollen,  and  through  their 
orifices  often  little  drops  of  muco-pus  can  be  pressed.     The  mucous  mem- 
brane and  submucous  tissue  always  contain  some  pus-cells.     The  amount  of 
swelling  of  the  luose  submucous  tissue  varies  in  diflerent  cases.     In  severe 
eases  it  becomes  so  swollen  from  infiltration  with  serum  and  pus  as  to  endan- 
ger life  by  interference  with  respiration.     Sometimes  erosions  or  even  super- 
ficial ulcerations  of  the  mucous  membrane  are  formed.      They  either  have 
their  origin  from  ecchymoses  or  they  are  follicular  and  seated  in  the  mucous 
glands. 

Clinical  IIistory. — The  symptoms  of  acute  laryngitis  are  intelligible 
when  the  morbid  changes  are  considered  in  connection  with  the  small  size  of 
the  riua  glottidis  and  the  unyielding  walls  of  the  larynx.  Simple  swelling 
of  the  mucous  membrane  may  produce  more  or  less  distressing  symptoms  and 
danger  due  to  narrowing  of  the  aperture  of  the  glottis ;  but  with  submucous 
infiltration  added  the  obstruction  is  increased,  and  may  prove  fatal  by  suflbca- 
uon.  The  obstructive  effect  of  the  morbid  changes  explains  the  symptom- 
itologj  and  danger.  The  chief  element  of  danger  is  the  submucous  infiltra- 
tiiin.  This  occurs  in  varying  degrees,  the  severity  of  the  local  symptoms  and 
the  dinger  being  in  proportion  to  its  amount. 

The  development  of  the  disease  may  be  preceded  by  subacute  laryngitis  or 
a  common  cold.  The  voice  is  at  first  hoarse,  and,  with  the  development  of 
Atute  inflammation,  is  lost.  The  aphonia  is  accompanied  with  a  stridulous 
eoDa:h  and  a  small  expectoration  of  glairy  mucus,  which  may  be  streaked 
vith  blood.  Febrile  movement  is  more  or  less  intense  or  it  may  be  wanting. 
Thece  symptoms  may  exist  without  notable  difficulty  of  breathing,  provided 
the  changes  be  limited  to  the  membrane  and  the  swelling  be  not  great. 

With  a  greater  amount  of  swelling,  together  with  submucous  infiltration, 
Itbored  respiration  and  dyspntra  are  added.  The  obstruction  aflfects  both 
isfpiration  and  expiration,  but  especially  the  former,  owing  to  the  fact  that 
the  infiltration  is  greatest  above  the  rima,  where  the  areolar  tissue  is  most 
abundant.  The  respiration  is  stridulous  or  noisy.  The  patient  complains 
of  aMDne  of  constriction  at  the  larynx,  or  feels  as  if  the  cavity  were  filled 
with  a  foreign  substance.  The  latter  symptom  may  be  called  lart/nqcal  tene^- 
mMM.  There  is  frequently  more  or  less  difficulty  in  deglutition.  liiquids,  by 
roning  into  contact  with  the  inflamed  epiglottis,  excite  cough  and  add  to  the 
iliftreas.  The  labor  of  breathing  and  the  dyspnoea  are  increased  by  the  occur- 
wnee  of  spasm  of  the  arytenoid  muscles.  The  exacerbations  of  distress  from 
ohstmction  ire  due  chiefly  to  a  spasmodic  element.    Paralysis  of  the  abductor 
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muscles  may  in  some  cases  contribute  to  the  obstruction.  The  obstruction 
will  then  be  manifested  more  in  the  act  of  inspiration  than  in  ezpintioB. 

In  cases  of  acute  larynjijitis  with  great  obstruction  the  suffering  is  intcue. 
The  face  and  eyes  are  swollen  and  congested,  the  countenance  denotes  anguiah, 
and  after  a  time  lividity  occurs.  The  distress  is  much  increased  during  tbe 
exacerbatio4is  caused  by  spasm,  and  in  the  intervals  of  comparative  ease  lh« 
patient  manifests  drowsiness,  but  is  unable  to  obtain  refreshing  sleep.  With 
the  muscular  efforts  to  enlarge  the  aperture  of  the  glottis,  the  larynx  rises  and 
falls  in  the  acts  of  inspiration  and  expiration.  There  are  frequent  efforts  to 
cough  and  expectorate,  as  if  to  get  rid  of  an  accumulation  within  the  larynx. 
The  cough  may  be  dry  and  croup-like,  but  is  oftener  husky  or  abortive.  Tlw 
larynx  is  sensitive  to  pressure.  Pitting  over  the  pomuni  Adami  has  been 
observed.  The  respiratory  acts  are  less  fre(|uent  than  in  health.  In  a  cast 
which  I  have  recorded  they  were  12  per  minute. 

With  these  symptoms  in  a  large  proportion  of  cases  the  disease  ends  fataUj 
if  tracheotomy  be  not  resorted  to.  The  mode  of  dying  is  by  apiicea,  and  it 
may  take  place  either  gradually  or  suddenly  in  an  exacerbation  of  untunal 
violence. 

Assuming  that  other  affections  do  not  coexist,  the  symptoms,  in  addition  to 
those  which  relate  directly  to  the  laryngeal  obstruction,  are  incidental  to 
fever— deficient  oxygenation  and  decarbonization  of  the  blood,  together  wick 
the  suffering  which  belongs  to  the  disease.  Slight  delirium  may  occur  towarl 
the  close  of  the  disease  if  it  be  prolonged,  but  in  general  the  mental  facaldoi 
are  unaffected. 

Pathological  Character. — In  simple  acute  laryngitis  the  inflammation 
has  no  special  characteristics.  The  severity  and  danger  are  not  owing  to  the 
intensity  or  extent  of  the  inflammation.  The  same  amount  of  inflammation 
in  other  situations  would  constitute  a  trivial  affection.  The  gravity  is  due  to 
the  fact  that  the  usual  results  of  inflammation  in  this  situation  obstruct  tlie 
passage  of  air  through  the  larynx,  in  con.<«erjuence  of  the  small  size  of  tbe 
rima  glottidis  and  the  unyielding  laryngeal  walls.  In  children  simple  acnte 
laryngitis  gives  rise  to  croupy  cough  and  respiration,  and  hence  this  is  one  of 
the  different  affections  foriperly  embraced  under  the  name  croup. 

Causation. — Acute  laryngitis,  with  the  symptoms  stated  in  the  Clinical 
History,  in  the  adult  is  extremely  rare.'  It  is  less  rare  in  infants  and  children 
than  af'ter  adult  age.  Its  infre^juency  is  remarkable  in  view  of  the  frequent 
occurrence  of  inflammation  in  the  pharynx  ;  and  the  fiict  exemplifies  the  prin- 
ciple of  conservatism  involved  in  the  law  by  which  inflammation  does  not  tend 
to  extend  from  one  part  to  other  parts,  although  in  immediate  proximity.  I 
have  seen  a  case  in  which  the  pharynx  was  laid  open  by  a  gunshot  wound  in 
the  neck,  so  that  the  top  of  the  larynx  could  be  seen  through  the  wound,  and 
yet  during  the  progress  of  recovery  there  was  no  evidence  of  the  slighteei 
laryngeal  inflammation. 

()('casionally,  h(>wevcr,  laryngitis  is  developed  in  connection  with  pharjn* 
gitis.  This  was  observed  in  some  cases  of  the  so-called  epidemic  erysipeut, 
or  **  black  tongue,"  which  formerly  prevailed  in  many  parts  of  this  coantrr. 
I  have  known  it  to  occur  in  connection  with  the  pharyngeal  affection  m 
scarlatina.  The  laryngitis  which,  in  a  subacute  form,  is  common  in  rnbeoln 
sometimes  becimies  acute.     Acute  inflammation  may  be  excited  in  variola  hf 

'  Some  writers  reckon  as  cases  of  acute  larynji^itis  those  in  which  the  symptoms  denoli 
a  less  dangerous  form  of  the  disease  than  the  one  here  considered  under  tliis  heading. 
Of  cfKirse  the  disease  is  less  rare  if  the  term  acute  l>e  extended  to  cases  of  uodeiile 
severitv. 
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the  uccurreiice  of  the  eruption  in  this  situation.  Under  the  several  circuni- 
st«iice»  just  named  it  is  a  secondary  affection.  It  may  occur  as  a  primary 
affection  after  exposure  to  cold  and  wet,  as  in  the  case  of  Washin|^t4>ii. 

It  might  be  conjectured  that  excessive  use  of  the  voice  would  be  likely  to 
predbspos«e  to  this  affection,  but  clinical  observation  furnishes  little  proof  that 
•aeh  iis  the  f«ct.  It  may  be  produced  traumatically  by  the  inhalation  of 
imtatiDg  vapors.  Many  cases  have  been  reported  in  which  young  children 
kare  produced  the  disease  by  sucking  boiling  li(|uid  and  steam  from  the  spout 
of  a  water-  or  tea-pot. 

Diagnosis. — The  diagnostic  characters  of  acute  laryngeal  inflammation  are 
tlie  loss  of  voice,  and  the  husky,  stridulous  cough,  in  connection  with  the  fever 
and  other  symptoms..  That  the  labor  of  breathing  and  the  dyspnoea  are  due 
to  the  ol>struction  of  the  larynx  is  shown  by  the  sensations  of  the  patient,  the 
dimiDished  frequency  of  the  respiratory  acts,  and  the  absence  of  physical  signs 
denoting  pulmonary  disease.     In  proportion  as  the  aperture  of  the  glottis  is 
narrowed  the  respiratory  murmur  will  be  weakened,  and  this  affords  a  better 
criterion  of  the  amount  of  obstruction  than  the  sufferings  of  the  patient.    The 
only  difficulties  in  diagnosis  relate  to  the  discrimination  of  simple  acute  laryn- 
ptis  from  laryngitis  with  fibrinous  exudation,  from  oedema  of  the  glottis,  and 
fKmi  spasm  of  the  laryngeal  muscles.    In  arriving  at  the  conclusion  that  sim- 
ple acute  laryngitis  exists,  the  affections  just  named  arc  excluded  by  the 
■bfience  of  distinctive  circumstances  belonging  to  the  clinical  history  of  each. 
Suffice  it  to  say  here  that  the  presence  or  absence  of  fibrinous  exudation  in 
ea«e«  of  laryngitis  is  generally  determinable ;  that  oedema  of  the  glottis  may 
be  ascertained ;  and  that  spasm  without  inflammation  or  with  only  subacute 
inflammation  is  wanting  in  characters  which  are  essential  to  the  diagnosis  of 
•eute  laryngitb.     If  a  satisfactory  laryngoscopic  examination  can  be  made, 
die  diagnosis  is  demonstratively  established. 

Pboonosis. — Acute  laryngitis  in  the  adult  is  a  grave   affection.      The 
pavity,  as  already  stated,  depends  in  a  great  measure  on  the  submucous 
iifihratiou.     Cases  without  this  contingency  occur,  and  may  end  favorably 
viihoat  very  alarming  symptoms.     The  suffering  in  these  cases  arises  meas- 
anUy  from  spasm.     If  the  constant  obstruction — /.  e.  obstruction  exclusive 
rf  that  due  to  spasm^be  sufficient  to  interfere  greatly  with  respiration,  the 
tcadeaey  is  to  a  fatal  result.     A  proportion  of  such  cases  will  end  fatally  if 
life  be  not  saved  by  timely  surgical  interference.     The  course  of  the  disease 
ia  fiital  cases  is  rapid.     It  has  been  known  to  prove  fatal  in  seven  hours. 
Ike  duration  rarely  exceeds  a  week. 
Id  voang  subjects  this  disease  is  less  severe  and  less  likely  to  prove  fatal 
^  tku  iD  adults,  notwithstanding  the  smaller  size  of  the  rinia  glottidis  in  early 
Efc,  the  difference  being  probably  due  to  the  fact  that  submucous  transu- 
is  less  in  children. 


TftEATXKNT. — ^The  treatment  of  acute  laryngitis  embraces  general  and  local 
metsares.  The  general -measures  are  those  designed  to  lessen  the  intensity 
of  inflammation  and  to  promoto  resolution  and  the  absor])tion  of  serous 
tnnsadation.  The  employment  of  bloodletting  is  to  be  guided  by  the  same 
principles  as  in  other  inflammations,  but  the  evils  and  danger  of  abstracting 
blood  are  not  so  great  as  in  certain  other  inflammations — for  example,  lobar 
poeamooitis — ^because  there  is  not  the  amount  of  morbid  effects  to  be  recov- 
«ffd  from,  and  it  is  therefore  not  so  important  to  spare  the  vital  powers  for 
the  proceMes  of  restoration.  The  danger  in  acute  laryngitis,  it  is  to  be 
borne  in  mind,  is  not  from  the  extent  or  degree  of  the  inflammation  or 
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from  the  lesions  which  it  may  induce  per  se,  but  it  is  incidental  to  the  seal 
of  the  inflammation.  And  if  a  fatal  result  take  place,  the  dying  is  by  apncM, 
not  by  asthenia.  But  in  the  use  of  bloodletting  and  other  depressing  measarat 
this  consideration  must  be  kept  in  view  :  the  patient's  strength  is  not  to  be 
so  far  diminished  as  to  incapacitate  for  the  prolonged  muscular  czertiom 
which  the  labor  of  breathing  may  require.  Bloodletting  should  never  be 
practised  after  the  occurrence  of  lividity  of  the  prolabia  and  face.  Under 
these  circumstances  a  fatal  result  would  be  hastened  by  abstracting  blood. 

The  bowels  should  be  moved  efficiently  by  cathartics  of  the  saline  cluL 
Nauscant  or  the  direct  cardiac  sedatives  are  indicated  as  in  other  inflaih 
matioiis.  Nauseant  remedies  should  not  be  carried  so  far  as  to  produei 
vomiting,  which  will  add  greatly  to  the  distress  and  tend  to  aggravate  tbi 
inflammation.  If  antimony  be  used,  it  should  be  given  largely  diluted,  to 
avoid  its  local  action  on  the  throat. 

Mercurialization  may  be  advocated  in  this  as  in  some  other  afTectione  on 
the  following  ground :  Although  the  antiphlogistic  and  sorbefacient  powen 
of  mercury  have  doubtless  been  heretofore  greatly  overestimated,  it  is  by  ne 
means  certain  that  it  exerts  no  remedial  influence  in  these  directions.  Se 
long,  therefore,  as  there  is  room  to  suppose  that  it  may  be  useful  in  any 
degree,  it  should  be  employed  in  an  affection  like  this,  which  frequently 
tends  rapidly  to  destroy  life  by  apnoea.  The  general  depressing  effect  and 
other  evils  of  mercurialization  are  of  little  moment,  provided  the -remedy 
prove  in  any  degree  useful  in  its  influence  on  the  local  aflection.  If  mei^ 
curialization  be  determined  on,  it  should  be  induced  early  and  rapidly,  eitber 
by  large  doses  guarded  with  opium  or  by  small  doses  repeated  at  short  inte^ 
vals,  mercurial  inunction  being  added. 

Remedies  to  allay  spasm  and  cough  are  indicated.  The  spasmodic  element 
may  be  more  or  less  prominent.  Its  degree  of  prominence  is  shown  by  the 
fre(|uency  and  severity  of  the  paroxysmal  distress,  whereas  the  amount  of 
obstruction  due  to  the  swelling  and  infiltration  is  shown  by  the  labor  of 
breathing  in  the  intervals  between  the  paroxysms  or  exacerbations.  Opius 
and  antispasmodic  remedies  are  important  in  proportion  to  the  amount  of 
suffering  from  spasm,  but  opiates  should  not  be  carried  so  far  as  to  blunt 
the  perception  of  the  want  of  breath.  If  belladonna  be  found  to  meet  the 
indication,  it  is  to  be  preferred  to  opiates. 

In  the  foregoing  remarks  on  the  general  measures  of  treatment  referenea 
has  been  had  especially  to  idiopathic  or  primary  laryngitis.  When  the  aflee-  . 
tion  occurs  as  a  complication  of  scarlatina,  rubeola,  or  variola,  and  if  it  be 
associated  with  pulmonary  or  any  other  important  disease,  the  same  meararea 
may  not  be  admissible.  This  statement  applies  to  bloodletting,  mercuriali- 
zation, and  other  depressing  measures.  Inflammation  of  the  trachea  fre- 
quently, if  not  generally,  coexists,  and  bronchitis  may  be  developed  in 
accordance  with  the  law  respecting  the  extension  of  inflammation  in  the  aiiw  • 
passages — namely,  that  it  tends  to  travel  downward  and  but  rarely  upward. 
or  course  the  general  symptoms,  febrile  movement,  etc.  will  be  increased  in 
proportion  to  the  extent  of  mucous  surface  inflamed. 

The  local  measures  of  treatment  embrace  fomentations  or  poultices  applied 
to  the  neck,  with  a  blister,  perhaps,  applied  over  the  sternum ;  and  the  atmo- 
sphere of  the  apartment  should  be  charged  with  steam  or  the  vapor  of  boi 
water  should  be  inhaled  by  means  of  a  convenient  apparatus.  The  former  ia 
vastly  more  effective,  and  is  therefore  to  be  preferred.  The  application  to  tbi 
throat  of  compresses  dipped  in  ice-water  and  renewed  at  intervals  of  a  fev 
minutes  is  a  measure  which  may  be  tried  with  safety,  and  if  it  afford  relief  it 
may  be  often  re])eated,  being  continued  as  long  as  it  is  a  source  of  comfort  la 
the  patient.     Early  in  the  disease  it  may  act  favorably  as  an  antiphlogialk^ 
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md  afterward  it  may  afford  relief  by  diminishing  spasm.  According  to  Cohen, 
t  ttf  indicated  when  the  obbtruction  is  caused  in  a  measure  by  paralysis  of  the 
tbductors. 

When  the  membrane,  on  laryngoscopic  examination,  shows  much  tumefaction 
ibove  the  vocal  cords,  Cohen  advises  scarification  of  the  parts.  If  this  meas- 
ure be  not  practicable  or  if  it  prove  ineffectual,  tracheotomy  is  to  be  employed, 
provided  the  obstruction  become  so  great  as  to  render  danger  of  death  immi- 
aent.  Patients  should  never  be  allowed  to  die  from  strangulation  for  want  of 
timely  surgical  interference.  If  the  danger  be  purely  or  chiefly  from  apnoea, 
this  operation  will  prove  the  means  of  saving  life.  The  im])ortant  question 
i».  When  is  it  to  be  performed  ?  It  should  not  be  delayed  until  pennanent 
liridity  occurs;  that  is,  lividity  due  to  the  obstruction  caused  by  swelling 
and  infiltration  irrespective  of  spasm.  Persisting  lividity  denotes  imminent 
danger,  and  impairs  the  probability  of  success  from  the  operation.  It  is 
idviMble  not  to  delay  either  scarification  or  tracheotomy,  or  both,  until  livid- 
icy  occurs,  but  to  resort  to  surgical  interference  whenever  the  obstruction  is 
fuficient  to  occasion  sinking  in  of  the  soft  parts  and  retraction  of  the  lower 
port  of  the  chest  in  inspiration. 

After  convalescence  is  established  the  recovery  of  the  voice  is  slow,  the 
pitch  and  quality  remaining  altered  for  some  time. 

The  treatment  of  acute  laryngitis  in  children,  owing  to  its  being  a  le.<ts 
eevere  and  grave  affection  than  in  the  adult,  claims  less  vigorous  treatment. 
Ca««  frequently,  if  not  generally,  do  well  with  simple  palliative  measures. 
Emetics  may  be  important  in  order  to  effect  the  removal  of  viscid  mucus 
from  the  larynx.  Death  may  be  produced  solely  by  obstruction  due  to  the 
tccuuulation  of  mucus  in  this  situation.  It  will  hardly  be  supposed  that 
tbe  larynx  may  be  so  tolerant  of  obstruction  from  this  source  that,  occurring 
\M  a  healthy  child,  efilicicnt  efforts  of  coughing  would  not  be  excited  and  life 
be  destroyed  by  slow  apncea ;  yet  a  case  exemplifying  the  fact  has  fallen 
nder  my  observation. 

Subacute  Laryngitis. 

Sobacnte  inflammation  of  the  larynx  is  of  frequent  occurrence,  cither  as 
preceding  the  development  of  bronchitis,  or  the  inflammation  not  extending 
to  the  bronchial  tubes.  It  characterizes  certain  cases  of  the  affection  com- 
moolj  known  as  *^  a  cold.''  The  inflammation  is  of  a  low  grade  of  intensity, 
ud  i«  nut  accompanied  by  submucous  effusion.  There  is  either  hoarseness 
or  aphonia,  with  cough  and  an  expectoration  at  first  transparent  and  viscid, 
■id  afterward  opaque,  thick,  and  loose.  There  is  no  obstruction  to  respira- 
tion. Laryngeal  spasm  in  the  adult  is  rarely  excited.  There  is  little  or  no 
iitrer. 

It  is  important  only  as  involving  some  liability  to  an  increase  in  the  inten- 
■15  of  the  inflammation  or  the  development  of  the  acute  affection  ;  but  the 
GabilitT  to  this  is  small.  The«mcasurcs  of  treatment  arc  those  indicated  in 
eves  of  bronchitis  or  a  "  cold." 

Sabtcute  laryngitis  exists  in  a  certain  proportion  of  the  cases  formerly 
iicliided  under  the  name  croup.  The  croup  phenomena  are  due  to  si)asm, 
the  laryngitis  being  an  unimportant  element.  This  variety  of  so-called  croup 
ii  onattended  with  danger,  however  violent  may  be  the  symptoms  referable  to 


Chronic  Laryngitis— Laryngeal  Ulcers. 

Chrooio  laryngitis  occurs  much  more  frc(|uently  than  the  acute  form ;  it 
oecttn,  therefore,  often  without  having  been  preceded  by  acut«  laryngitis. 
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Acute  laryngitis,  in  fact,  if  it  do  not  destroy  life,  ends  in  recovery  witbovt 
eventuating  in  the  chronic  affection,  and,  on  the  other  hand,  in  chronic  laryn- 
gitis the  inflammation  rarely  becomes  acute. 

In  chronic  inflammation  the  hypersemia  is  less  intense  than  in  acute  laryn- 
gitis. The  mucous  membrane  has  a  grayish  color,  and  often  presents  to  view  i 
dilated  veins.  A  mucous  or  purulent  secretion  coats  its  surface,  which  b 
often  granular  from  enlargement  of  the  mucous  glands.  The  vocal  cords  loM 
their  smooth,  glistening  appearance,  and  are  grayish  or  opaque.  The  flat 
epithelium  covering  them  becomes  thickened,  and  often  in  other  portions  of 
the  larynx  the  normal  cylindrical  epithelium  is  replaced  by  the  pavemeil 
variety.  By  development  of  new  connective  tissue  the  mucous  membnse 
and  submucous  tissue  often  become  thickened,  and  occasionally  papillomatous 
growths  project  into  the  cavity  of  the  larynx.  Instead  of  being  hypertn- 
phied,  the  mucous  membrane  in  some  cases  is  atrophied.  Ulcerations  mon 
or  less  deep  and  extensive  are  frequent  in  chronic  laryngitis  due  to  speeiio 
causes. 

In  the  majority  of  cases  chronic  inflammation  in  this  situation  occurs  ia 
connection  with  either  syphilis  or  pulmonary  phthisis.  The  localization  of 
syphilis  in  this  part  is  rare,  so  that  the  existence  of  chronic  laryngitis  con- 
stitutes presumptive  evidence  of  the  existence  of  phthisis.  In  cases  of  pnl- 
monary  phthisis  with  chronic  laryngitis  it  was  formerly  supposed  that  tht 
latter  precedes  the  former,  and  that  the  disease  extends  from  the  larynx  lo 
the  lungs.  The  term  laryngtml  phthisis  was  used  to  distinguish  the  affection 
in  these  cases.  Improvement  in  the  means  of  detecting  a  tuberculous  depoal 
in  the  lungs,  however,  has  led  to  a  knowledge  of  the  fact  that  the  laryngitis 
in  nearly  all  these  cases  is  secondary,  the  pulmonary  disease  being  first  devel- 
oped. The  laryngeal  ulcers  which  complicate  pulmonary  phthisis  are  moii 
frequently  seated  on  the  posterior  surface  of  the  larynx,  just  above  the  eon- 
missure  of  the  vocal  cords.  In  many  cases  a  single  small  ulcer  in  this  sitn^ 
tion  is  found.  This  may,  however,  extend  in  depth  and  surface,  and  othen 
may  likewise  appear.  The  vocal  cords  may  be  nearly  destroyed  by  phthisical 
ulceration,  and  one  or  more  small  ulcers  are  oft^n  found  on  the  epiglottis.  Tho 
smaller  ulcers  are  usually  round,  and  the  larger  ones  have  festooned  borders. 
The  edges  are  thickened.  Tho  ulcers  appear  to  be  always  due  to  the  break-^ 
ing  down  of  tuberculous  products.  Tubercle  bacilli  are  found  in  the  waUs 
of  the  ulcer  and  in  the  secretion  from  its  surface. 

While  phthisical  ulcerations  most  frequently  begin  just  above  the  vocal 
cords,  syphilitic  affections  are  usually  first  developed  in  the  upper  portion  of 
the  larynx.  St/philih'c  Uirymjltis  in  general  follows  syphilitic  disease  of  thi 
pharynx  and  base  of  the  tongue.  In  the  later  stages  of  syphilis  larjugcil 
ulcerations,  often  of  the  most  destructive  character  if  not  properly  treatedi 
may  be  developed.  These  usually  begin  on  the  epiglottis  and  extend  down-  j 
ward.  They  may  attack  the  vocal  cords,  and  even  extend  into  the  trachea.  J 
They  are  accompanied  usually  with  much  induration  and  thickening  of  thi  , 
submucous  tissues.  When  the  ulcers  heal,  Sometimes  deforming  cicatriecf  * 
arc  formed,  which  may  lead,  especially  on  or  about  the  vocal  cords,  to  dan*  ■ 
gerous  and  even  fatal  stenosis. 

Inflammation  of  the  tissues  immediately  surrounding  the  laryngeal  carti* 
lagcs  is  called  lan/uf/rnl  pprichondritif.  Suppurative  perichondritis  is  most  ftn» 
qucntly  the  result  of  syphilitic  or  phthisical  ulcers  in  the  larynx.  It  occnn  ^ 
as  a  very  rare  complication  in  infectious  diseases  of  an  asthenic  type.  Thi 
non-vascular  cartilage  suffers  in  it«  nutrition,  and  often  becomes  partly  or 
wholly  necrotic,  so  that  loose  pieces  of  cartilage,  usually  calcified  or  ossifiedi 
are  found  bathed  in  pus.  If  the  collection  of  pus  open  into  the  laryngeal 
cavity,  the  dead  pieces  of  cartilage  may  be  coughed  out.     A  necrosed  fin^^ 
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ment  of  cartilage  has  been  known  to  become  lodged  in  the  glottis  and  to 
cause  death  by  suffocation.  Sometimes  the  perichondria!  abscess  opens  exter- 
nally, and  through  the  opening  necrosed  cartilage  may  be  discharged. 

The  most  characteristic  of  the  symptoms  of  chronic  laryngitis  tclate  to  the 
Toice.     It  becomes  either  hoarse,  husky,  or  stridulous,  and  it  may  be  lost ; 
that  is,  there  is  either  difficulty  of  speech  (dyspbonia)  or  its  extinction  (apho- 
nia).    If  aphonia  exist,  the  patient  speaks  in  a  husky  whisper.     The  extent 
to  which  the  voice  is  affected  is  not  a  criterion  of  the  extent  to  which  the 
Toctl  organs  are  damaged  by  ulceration.     Slight  ulcerations  and  thickening 
may  lead  to  great  huskiness,  and  even  extinction  of  the  voice.     If  notable 
Wrseoess  exist,  more  or  less  destruction  of  the  vocal  cords,  enlarging  the 
rimt  glottidis,  may  be  suspected. 

As  regards  cough,  its  prominence  as  a  symptom  varies  in  different  cases. 
It  is  modified  like  the  voice ;  that  is,  it  is  either  hoarse,  husky,  or  stridulous. 
The  expectoration  also  varies.  It  may  be  slight  or  more  or  less  abundant. 
It«  characters  may  be  those  of  mucus,  muco-purulent  matter,  or  pus.  Not 
iofrequently  it  presents  bloody  streaks,  and  it  may  be  fetid.  The  bloody 
itreaks  and  pus  point  to  ulceration ;  the  fetor  points  to  caries  of  the  carti- 
lages. Cough  and  expectoration,  however,  it  is  to  be  borne  in  mind,  are 
■etsurably  due  to  the  tuberculous  affection  of  the  lungs  with  which  the 
laiyogitis  is  generally  associated.  Some  cases  of  tuberculous  laryngitis  are 
ebtracterized  by  violent  paroxysms  of  cough  resembling  those  of  whooping 
coagh,  and  vomiting  may  occur  during  the  paroxysms. 

A  marked  difference  in  different  cases  relates  to  deglutition.  In  some  cases 
the  act  of  swallowing  is  attended  with  no  inconvenience,  but  in  a  certain 
proportion  of  cases  it  is  a  source  of  great  distress.  The  passage  of  food  and 
drink  causes  pain,  excites  spasms  of  the  glottis,  thus  occasioning  distressing 
dyspnoea,  and  frequently  liquids  are  returned  through  the  nostrils.  Patients 
are  obliged  to  confine  themselves  to  the  blandest  articles  of  diet,  and  even 
these  are  sometimes  ingested  with  so  much  difficulty  that  death  is  hastened 
by  innutrition.  The  difference  in  different  cases  depends  on  the  situation  of 
the  ulcerations,  these  extending  sometimes  above  the  vocal  cords  and  upon 
^be  epiglottis,  where  the  ulcerated  surface  comes  in  contact  with  the  food  and 
drink  in  the  act  of  swallowing,  and  sometimes  being  sufficiently  below  the  top 
of  the  larynx  to  be  secure  from  this  source  of  irritation. 

The  DIAGNOSIS  of  chronic  laryngitis  is  easy ;  the  morbid  characters  of  the 
Toice  at  once  indicate  the  affection.  Its  connection  with  pulmonary  phthisis 
u  to  be  determined  by  a  physical  exploration  of  the  chest  and  examination 
of  the  sputa,  together  with  an  examination  into  the  previous  history  and 
(ymptoms.  If  pulmonary  disease  be  excluded,  the  syphilitic  source  of  the 
iffection  is  to  be  investigated.  The  affection  may  be  regarded  as  idiopathic 
in  cases  in  which  both  syphilis  and  phthisis  can  be  excluded ;  but,  as  already 
stated,  such  cases  are  rare. 

The  PROGNOSIS  in  cases  of  chronic  laryngitis  will  of  course  have'  reference 
to  its  pathological  associations.  Its  connection  with  phthisis  does  not  render 
the  latter  disease  more  rapidly  progressive ;  on  the  contrary,  the  progress  of 
^  the  tuberculous  affection  of  the  lungs  is,  as  a  rule,  more  slow  with  than  with- 
out this  complication,  provided  it  do  not  interfere  with  alimentation.  Thus 
associated,  however,  the  laryngitis  is  rarely  recovered  from.  The  inflamma- 
tion and  ulcerations  usually  continue,  but  if  not,  the  voice  remains  perma- 
nently more  or  less  impaired.  Considerable  improvement  may  take  place  in 
cases  of  tuberculous  laryngitis,  although  the  affection  continue.      Chronic 
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laryngitis  dependent  on  syphilis  offers  a  better  prospect  of  reeoTery.  Tk 
voice,  however,  after  recovery  will  be  very  likely  to  remain  penuaneBtlj 
affected. 

In  my  experience  cases  of  tuberculous  laryngitis  have  not  presented  nota- 
ble embarrassment  of  breathing  from  obstruction.  In  not  a  few  of  the  cmo, 
however,  of  syphilitic  laryngitis  which  I  have  seen  there  has  been- sufficieit 
stenosis  to  render  respiration  more  or  less  labored,  and  in  some  cases  obstne- 
tion  threatened  life  by  apnoea.  In  a  number  of  cases  which  have  come  undv 
my  observation  at  Bellevue  Hospital  the  operation  of  tracheotomy  has  ben 
resorted  to,  and,  apparently,  the  lives  of  patients  thereby  saved.  It  Itti 
sometimes  been  resorted  to  more  than  once  in  the  same  case. 

The  TREATMENT  of  chronic  laryngitis,  as  regards  general  measuret,  irill 
have  reference  to  its  pathological  relations.  In  the  great  majority  of  eaaei 
the  treatment  must  be  that  indicated  by  the  coexistence  of  pulmonary  pbthiat. 
If  the  affection  be  traceable  to  syphilis,  the  antisyphilitic  remedies  are  GtIM 
for — namely,  mercury  and  the  iodide  of  potassium. 

As  regards  local  measures,  counter-irritation  over  the  neck  by  means  of 
the  croton  oil  or  small  blisters  is  sometimes  useful,  even  in  cases  of  phthim. 
The  local  treatment,  however,  relates  especially  to  applications  to  the  affeel- 
ed  part:  that  is,  within  the  larynx.  The  injection  of  medicated  liqiiidi 
and  the  insuiHation  of  remedies  in  the  form  of  a  dry  powder  are  objeetioB* 
able,  owing  to  the  difficulty  of  limiting  the  application  to  the  diseased  ptrtt 
and  to  the  cough  and  spasm  which  they  are  liable  to  excite.  A  more  satb* 
factory  method' is  the  introduction  of  a  sponge  attached  to  a  probang  prop- 
erly  curved.  Owing  to  the  enlargement  of  the  glottis  which  takes  place  n 
the  act  of  inspiration,  the  introduction  must  be  made  during  the  act  of 
inspiration.  During  the  act,  as  is  well  known,  foreign  bodies  of  large  mi 
are  sometimes  drawn  with  the  inspired  breath  into  the  air-passages.  Itt 
nature  and  seat  of  lesions  within  the  larynx  may  be  ascertained  by  means  of 
the  laryngoscope,  and  the  knowledge  thus  obtained  affords  aid  in  judging  is 
to  the  propriety  of  topical  applications  and  in  showing  the  particular  pouitl 
at  which  they  are  to  be  made. 

The  topical  remedy  most  frequently  applied  by  means  of  the  sponge  is  Ai 
nitrate  of  silver.  A  strong  solution  is  commonly  used — namely,  from  one  Ifl 
two  scruples  to  the  ounce  of  distilled  water.  The  sponge,  moistened  by  tlui 
solution,  is  carried  between  and  below  the  vocal  cords.  Spasm  of  the  gloCtii 
occurs,  and  the  liquid,  being  expressed  from  the  sponge,  comes  into  contaol 
with  the  whole  of  the  interior  surface  of  the  larynx.  This  application  ii 
sometimes  beneficial,  affording  immediate  and  marked  relief.  It  may  then  bi 
repeated  from  time  to  time.  In  many  cases,  however,  no  relief  is  afforded, 
and  in  these  cases  after  a  fair  trial  it  is  useless  to  persevere  in  it.  In  thi 
cases  in  which  the  laryngitis  interferes  with  deglutition,  relief  may  someUvM 
be  afforded  by  narcotics  and  probably  by  codeia.  The  topical  application  of 
the  hydrochlorate  of  cocaine  has  recently  been  found  serviceable. 

Tracheotomy  is  to  be  resorted  to  in  cases  of  syphilitic  laryngitis  whenera 
obstruction  endangers  life.  The  propriety  of  this  operation  as  a  meana  of 
promoting  recovery  has  been  advocated.  For  this  purpose  the  opening  it  Ic 
be  maintained  for  an  indefinite  period.  The  advantage  consists  in  the  airail 
of  the  respiratory  movements  of  the  laryngeal  muscles,  which  is  a  resah  of 
breathing  through  the  trachea.*  This  measure  has  also  been  advocated  fa 
cases  of  laryngitis  associated  with  pulmonary  phthisis,  the  objects  being  oo» 
plete  rest  of  the  larynx  and  the  prevention  of  the  passage  of  the  matter  of 
expectoration  over  the  ulcerated  surfaces.     It  has  proved  a  useful  meaanre  fa 

^  Vide  article  by  Thomas  Bryant^  in  the  Ti-ans.  Gin,  Soc  qf  London^  vol. !.,  1M8L 
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wome  reported  cases.*  An  objection  to  it  in  cases  of  phthisis  is  the  obstacle 
which  a  tube  in  the  trachea  offers  to  free  expectoration.  If  found  to  be  use- 
fal.  its  usefulness  will  probably  be  limited  to  the  cases  in  which  the  laryn- 
geal afiection  involves  dysphagia  and  in  this  way  interferes  with  alimentation. 

InflamiDations  may  occur  in  that  part  of  the  larynx  situated  below  the 
focal  cords.  Inflammation  in  this  situation  is  called  laryiujitls  hypoghtticn. 
The  inflammation  may  be  confined  to  this  region.  Acute  subglottic  laryngitis 
■  often  attended  by  great  swelling  of  the  submucous  tissue  in  consequence 
of  infiltration  with  serum  and  pus-cells.  The  affection  is  a  grave  one  on 
iccount  of  the  obstruction  to  respiration.  Usually,  both  acts  of  respiration 
are  difficult.  The  diagnosis  is  readily  made  by  means  of  the  laryngoscope, 
vhich  reveals  the  situation  of  the  swelling  to  be  just  below  the  true  vocal 
eoids.  Tracheotomy  is  frequently  indicated  by  the  severity  of  the  symptoms. 
Chronic  inflammation  of  the  mucous  and  submucous  tissues  of  this  part  of 
tlie  larynx  is  characterized  by  a  new  growth  of  connective  tissue  (laryngitis 
hfptyinttiea  hypertrvphica).  The  affection  is  rare  and  of  a  peculiar  nature, 
king  in  some  cases  apparently  dependent  upon  the  disease  called  rhino- 
ideroina. 
V 

Liiyngitis  with  Fibrinous  Exudation  (Membranous  Croup). 

In  Part  First  of  this  work  (p.  37)  the  anatomical  characteristics  of  the 
,  MKalled  croup>ous,  diphtheritic,  and  pseudo-diphtheritic  inflammations  have 
ken  briefly  mentioned.  It  is  important  to  distinguish  between  the  anatomi- 
'  ed  signification  of  these  terms  and  the  clinical  application  of  the  names  croup 
wfi  diphtheria.  In  croup  we  may  have  diphtheritic  as  well  as  croupous 
^  klammation,  the  difference  depending  chiefly  upon  the  scat  of  inflammation. 
I  Decided  as  are  the  differences  between  membranous  or  true  croup  and  diph- 
I  Aeria  as  regards  etiology  and  clinical  history,  essential  points  of  difference 
[  ■  respect  of  their  pathological  anatomy  hav§  not  as  yet  been  established. 
Ii  both  diseases  there  is  a  fibrinous  exudation.  In  croup  the  larynx  is  by 
inference  attacked,  in  diphtheria  the  pharynx  and  sometimes  the  nasal  pas- 
ttfees;  but  croup  is  usually  accompanied  with  fibrinous  exudation  in  the 

effjnx,  and  diphtheria  frequently  with  pseudo-membranous  laryngitis.  In 
h  diseases  the  fibrinous  exudation,  when  seated  in  the  trachea  or  the  lower 
pition  of  the  larynx,  is  usually  of  the  so-called  croupous  variety,  and,  when 
Mled  in  the  pharynx  or  fauces,  of  the  diphtheritic  or  of  the  pseudo-diph- 
Aeritic  variety.  By  so-called  true  or  membranous  croup,  however,  is  under- 
Mood  a  local  disease  characterized  by  fibrinous  inflammation  of  the  upper 
ttr-ptasages :  by  the  name  diphtheria,  an  infectious  disease  with,  in  certain 
ciKs,  a  similar  localization  of  the  fibrinous  exudation.  In  this  article  refer- 
<Me  is  had  only  to  the  affection  heretofore  known  as  true  croup.  Diphtheria 
ii  Bore  appropriately  considered  under  general  diseases  than  under  diseases 
•fecting  the  respiratory  system. 

•  Tkc  term  croup  is  of  Scotch  origin,  and  signifies  strangulation.  As  already 
rtited,  it  has  been  used  in  a  comprehensive  sense  to  signify  a  variety  of  affec- 
tioQf  in  children  characterized  by  a  peculiar  shrill,  barking  cough  called  the 
•Rwpal  cough,  and  by  difficulty  in  breathing.  These  symptoms  may  aecom- 
|uy  in  children  simple  acute  or  subacute  laryngitis,  and  also  spasm  of  the 
piottis  without  laryngeal  inflammation.  To  such  cases  the  name  fahe  crovp 
lu  been  applied  in  distinction  from  (rue  crovp,  the  latter  term  being  employed 
nW  for  the  pseudo-membranous  variety  of  inflammation. 
The  extent  of  the  fibrinous  exudation  varies  in  different  cases.  The  exu- 
'  Vide  article  by  Dr.  Beverley  Bobinson,  Am,  Jmim,  of  Med,  Scieneeff,  April,  1879. 
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dution,  in  the  form  of  a  false  membrane,  is  found  in  the  larynx  and  tracliea. 
It  is  also  present,  as  a  rule,  in  the  pharynx,  on  the  tonsils,  soft  palate,  bftie 
of  tongue,  or  e[iiglottis.  The  larger  bronchi  arc  often  involved,  and  iu  nn 
instances  those  of  small  size.  The  larynx  may  be  primarily  affected,  ortb 
false  membrane  may  appear  first  in  either  the  pharynx  or  the  trachea.  The 
false  membranes  are  whitish  or  grayish,  or  brownish-red  from  admixture  wiik 
blood.  They  vary  greatly  in  extent,  thickness,  and  consistence.  On  the 
mucous  membrane  of  the  pharynx  or  fauces  the  fibrinous  exudation  appeui 
usually  in  patches.  In  the  larynx  the  favorite  seat  of  the  exudation  is  the 
vocal  cords,  which  are  often  uniformly  coated,  and  sometimes  so  thickly  that 
the  glottis  is  nearly  occluded.  The  false  membrane  may  l»e  expectorated  a 
the  form  of  shreds  or  of  tubular  casts  of  the  larger  bronchi,  or  rarely  le 
solid  cylinders  from  the  small  bronchi.  The  membrane,  when  recent,  is  ef 
tolerably  firm  consistence ;  it  may  be  found  on  autopsy,  however,  as  a  soft) 
pultaceous  mass  coating  the  mucous  membrane.  In  the  trachea  and  bronchi 
it  can,  as  a  rule,  be  readily  stripped  off  from  the  subjacent  mucous  membraM; 
in  the  larynx  it  can  also  often  be  removed  without  tearing  the  mucous  mea- 
brane ;  but  it  is  usually  closely  adherent  on  the  epiglottis  and  true  Toeii 
cords  ;  in  the  pharynx  and  on  the  soft  palate  also  it  is  intimately  conneded 
with  th^  mucous  membrane.  In  the  bronchi,  trachea,  and  lower  portion  ef 
the  larynx  the  fibrinous  exudation  is  of  the  so-called  croupous  variety — thit 
is,  the  false  membrane  consists  chiefly  of  fibrillated  fibrin  holding  in  ill 
meshes  pus-cells,  red  blood-corpuscles,  and  sometimes  epithelial  cells ;  it  liei 
directly  upon  the  basement-membrane  in  most  places,  the  epithelium  being 
absent;  the  mucous  membrane  itself  is  swollen,  hypenemic,  and  contains t 
variable  number  of  emigrated  white  blood-corpuscles,  and  sometimes  ecehy* 
moses,  but  no  fibrinous  exudation.  On  the  epiglottis  and  in  the  other  ptits 
of  the  throat  the  exudation  is  often  of  the  pseudo-diphtheritic  variety — thil 
is,  the  false  membrane  cannot  be  detached  without  loss  of  substance  from  the 
subjacent  mucous  membrane — but  there  is  no  fibrinous  material  in  the  muoooi 
membrane  itself.  The  exudatjpn,  however,  may  be  diphtheritic;  that  is, the 
fibrinous  substance  is  present  not  only  upon  the  surface,  but  also  in  the  Ua- 
sues  of  the  mucous  membrane.  As  has  been  explained  in  Part  First,  the 
fibrinous  material  in  the  diphtheritic  and  pseudo-diphtheritic  forms  of  inflaa* 
mation  consists  in  part  of  fibrillated  fibrin  and  in  part  of  epithelial,  pus-,  and 
connective-tissue  cells  which  have  undergone  the  peculiar  metamorphoeil 
called  coagulation  necrosis.  During  the  course  of  the  disease  the  psead** 
membranes  may  be  repeatedly  exfoliated  and  new  ones  formed  in  their  place. 

Both  rod-shaped  and  spherical  bacteria  are  found  in  the  false  membraneSi 
but  it  is  not  proven  that  they  are  concerned  in  the  causation  of  the  disease. 

The  lungs  after  death  from  fibrinous  laryngitis  often  present  spots  of  atele^ 
tasis,  also  an  emphysematous  condition,  especially  of  the  upper  lobes,  bypep> 
a3mia,  and  sometimes  lobular  pneumonitis,  rarely  the  lobar  forin. 

Clinical  History. — The  symptomatic  phenomena  in  this  variety  of  !■• 
flammation  at  the  outset  are  the  same  as  in  simple  laryngitis.  The  local  aad* 
general  symptoms  may  not  be  as  marked  as  in  cases  of  simple  acute  larja- 
gitis.  The  disease  is  often  supposed  to  be  nothing  more  than  a  common  eoUL 
There  is  more  or  less  cough,  and  the  cough  is  hoarse  or  barking.  Hoarseneei 
or  huskiness  of  the  voice  exists,  and  moderate  fever.  The  symptoms  denote 
ing  gravity  of  disease  arise  from  obstruction  due  to  the  exudation,  in  eoniMe» 
tion  with  swelling  of  the  glottis  and  the  occurrence  of  either  spasm  or  pard- 
ysis  of  the  laryngeal  muscles.  One,  two,  or  three  days  may  elapse  before  tht 
disturbance  of  respiration  is  sufficient  to  create  any  apprehension.  Not  uift«> 
quently  the  general  symptoms  do  not  prevent  the  child  from  being  op  and 
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eDgaging  in  play  even  after  a  certain  amount  of  obstruction  has  taken  place. 
The  obstmction  due  to  the  exudation  and  swelling  is  shown  by  labored 
brettluDg  in  both  acts  and  by  dilatation  of  the  nostrils.  These  evidences 
vay  be  apparent  before  the  obstruction  is  sufficient  to  occasion  suffering  from 
dj&pn<ea.  The  additional  obstruction  due  to  laryngeal  spasm  is  shown  by 
tke  dyspnoea,  which  occurs  in  paroxysms  or  exacerbations.  Spasm  may  be 
■ore  or  less  prominent  as  an  element  of  this  form  of  disease ;  but,  as  a  rule, 
kb  far  leas  prominent  than  in  the  affections  heretofore  known  as  false  croup. 
BcBce,  of  all  the  varieties  of  so-called  croup,  this,  in  its  development  and 
ctriy  progress,  is  the  one  least  likely  to  excite  alarm. 

is  the  disease  advances  the  obstruction  is  increased.  The  labor  of  breath- 
1^  becomes  greater,  and  is  attended  with  manifestations  of  distressing  dysp- 
aoea.  The  current  of  inspired  air  is  insufficient  for  the  free  expansion  of 
Ae  longs,  as  denoted  by  contraction  of  the  lower  part  of  the  chest,  together 
with  sinking  in  of  the  soft  parts  above  the  clavicles  and  sternum  in  the  act  of 
iaqkiration.  The  cough  becomes  stridulous  and  abortive.  The  voice  or  cry 
ii reduced  to  a  husky  whisper.  The  face  is  congested,  and  an  expression  of 
oxiety  and  distress  is  marked.  More  or  less  fever  continues.  The  suffer- 
wp  are  increased  at  variable  intervals  in  proportion  as  the  spasmodic  ele- 
Bem  is  prominent.  If  life  be  prolonged,  the  cough  at  length  becomes  loose, 
lid  portions  of  the  false  membrane  are  expectorated  from  time  to  time.  The 
•bftraetion  may  then  gradually  decrease  and  recovery  take  place.  If  the  dis- 
me  prove  fatal,  the  mode  of  dying  is  by  slow  apnoea  ;  but  not  infrequently 
tk  suffering  from  dyspncra  diminishes  toward  the  close  of  life,  and  the  labor 
if  breathing  may  be  so  far  lessened  as  to  excite  delusive  hopes  of  improve- 
■ent    Convulsions  occasionally  occur  toward  the  close  of  life. 

A  cause  of  obstruction  in  certain  cases  is  paralysis  of  the  posterior  crico- 
UTtenoid  muscles.  As  a  result  of  paralysis  of  these  muscles,  dilatation  of 
the  glottis  does  not  take  place  in  inspiration,  and  obstruction  during  the 
inqmtory  act  occurs  as  after  section  of  the  recurrent  laryngeal  nerves. 
Iraobility  of  the  glottis  is  observed  by  laryngoscopic  examination.  In  so 
6r  u  the  obstruction  is  due  to  this  cause,  it  will  be  manifested  in  the  inspira- 
lirj  act.  This  act  may  be  accompanied  by  a  laryngeal  sound  suggestive  of 
ancking  inward  of  the  glottis.  Another  important  incidental  circumstance 
iMicaMS  the  interference  with  respiration — namely,  the  accumulation  of 
■leo-pas  in  the  trachea  and  bronchial  tubes,  the  presence  of  the  false  mem- 
kine  in  the  larynx,  and  the  feeble  expiratory  efforts  preventing  expectoration. 
The  danger  from  accumulation  below  the  larynx  is  of  course  incidental  to  the 
ID  which  bronchitis  coexists. 


I  Pathological  Character. — Fibrinous  exudation  occurs  exceptionally 
ii  inflammation  of  a  mucous  membrane.  It  denotes  a  peculiar  kind  of 
I  ialimmation.  This  peculiarity  of  the  inflammation  belongs  to  it  from  the 
\  heginning.  It  is  not  evidence  of  intensity  of  the  inflammation  ;  on  the  con- 
i  tnry,  the  inflammation  in  this  variety  of  laryngitis  may  be  less  intense  than 
iithe  simple  acute  variety.  Acute  simple  laryngitis  has  no  tendency  to  evcn- 
taate  in  fibrinous  exudation  ;  and  in  the  other  affections  of  the  larynx  which 
hire  been  commonly  embraced .  under  the  name  croup  the  form  of  disease 
nder  consideration,  distinguished  as  true  or  membranous  croup,  rarely 
n^errenes. 

Causation. — This  form  of  disease  is  generally  met  with  in  young  chil- 
dren, bnt  rarely  in  infantile  life.     The  age,  in  the  great  majority  of  cases, 
is  between  two  and  seven  years.     The  disease,  however,  may  occur  at  any 
paiod  from  birth  to  the  age  of  two  years,  and  at  any  period  after  seven 
19 
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years.  Boys  are  oftener  affected  than  girls.  It  occurs  oftener  in  some  nt- 
uations  than  in  others ;  a  cold,  humid,  changeahle  climate  apparently  oiNh 
tributes  to  its  occurrence.  Cases  occur  oftener  in  the  spring  and  autuiuial 
months  than  at  other  portions  of  the  year.  Happily,  it  is  everywhere  a  rui 
disease,  excluding,  it  will  be  borne  in  mind,  its  occurrence  as  a  complicttioi 
of  diphtheria.  It  may  occur  as  a  primary  or  a  secondary  affection.  Ezdi- 
sive  of  its  occurrence  in  diphtheria,  it  is  sometimes  developed  in  conneetioi 
with  the  affection  of  the  pharynx  in  scarlatina.  It  occasionally  follows  measlei  I 
The  inflammation  and  exudation,  as  already  stated,  generally  involve  more  at  \ 
less  of  the  pharynx,  the  point  of  departure  being  in  some  cases  the  larym, 
and  in  other  cases  the  pharynx,  oftener  the  latter. 

Diagnosis. — Considering  the  great  fatality  of  this  disease,  the  diagnoag  ii 
of  great  importance  with  reference  to  the  prognosis  and  treatment.     Itistv     ' 
be  discriminated  from  acute  simple  laryngitis,  from  subacute  laryngitis  witk 
spasm,  and  from  a  purely  spasmodic  laryngeal  affection  which  is  presently  to     J 
be  considered.     In  each  of  these  affections  laryngeal  spasm  is  more  or  Itm     ! 
involved,  and  the  character  of  cough  and  respiration  distinguished  as  cronpil     j 
is  chiefly  attributable  to  that  element.    The  spasmodic  element  is  more  liraj     ! 
to  be  prominent,  especially  at  the  outset,  in  the  other  affections  just  nuMf     i 
than  in  this  affection ;  in  other  words,  in  this,  the  so-called  true  croup,  thi     ^ 
croupal  phenomena  are  less  marked  than  in  either  of  the  forms  of  the  so-ctlM 
false  croup.     The  insidious  development  of  this  disease,  which  alone  of  tht 
affections  formerly  embraced  under  the  name  croup  is  attended  with  danger, 
renders  it  liable  to  be  overlooked  until  the  disease  has  progressed  so  far  as  (• 
give  rise  to  serious  obstruction. 

As  contrasted  with  the  other  affections  just  named,  the  slow,  insidioii 
development  is  one  of  the  points  involved  in  the  differential  diagnosis,  h 
the  so-called  catarrhal  and  the  spasmodic  variety  of  croup  the  croupal  phe* 
nomena  occur  suddenly  and  violently,  the  attack  almOvSt  always  being  in  tht 
night.  When  such  an  attack  occurs  without  having  been  preceded  by  coiigli| 
febrile  movement,  and  alteration  of  the  voice,  it  is  almost  certain  that  tk» 
affection  is  not  true  croup.  Alteration  of  the  voice  is  an  important  diagnosCitt 
feature.  This  will  distinguish  membranous  croup  from  a  purely  spasmodia 
affection,  but  not  from  simple  laryngitis,  either  acute  or  chronic ;  the  voice^ 
however,  is  affected  in  a  more  marked  degree  in  laryngitis  with  fibrinooi 
exudation. 

The  presence  of  fibrinous  exudation  about  the  epiglottis,  and  more  or  leu 
within  the  pharynx,  is  a  point  of  great  importance  in  the  differential  diagnofii. 
With  reference  to  this  point  the  observations  of  Ware  are  valuable.  In  hii 
analysis  of  cases  of  the  several  varieties  of  croup,  out  of  33  cases  of  tnM 
croup — I*,  e.  laryngitis  with  exudation — a  pharyngeal  exudation  was  observed 
in  all  save  a  single  case.  On  the  other  hand,  of  45  cases  of  the  aflTectioos 
included  under  the  head  of  false  croup,  an  exudation  within  the  pharynx  waa 
sought  for  and  found  to  be  wanting  in  every  case.  Of  19  cases  observed  by 
Meigs  with  respect  to  this  point,  in  all  but  3  an  exudation  occurred  in  tail 
pharynx  either  before  or  after  the  development  of  the  laryngitis.  In  view 
of  these  facts,  the  presence  of  an  exudation  within  the  pharynx,  taken  ia 
connection  with  the  symptoms  which  denote  laryngitis,  renders  it  extremelT 
probable  that  exudation  exists  within  the  larynx.  It  is  to  be  borne  in  miod^ 
however,  that  the  pharyngeal  exudation  is  sometimes  wanting,  and  that  ita 
ab.sence  in  the  larynx  cannot  be  inferred  from  its  non-existence  in  the  phai^ 
ynx  with  as  much  positiveness  as  its  presence  in  the  larynx  is  to  be  inferred 
from  its  existence  in  the  pharynx. 

In  order  to  render  the  diagnosis  positive,  if  the  co-operation  of  the  patient 
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be  obtained,  the  laryngoscope  should  be  employed.    The  existence  of  the 

IB  of  course  demonstrated  if  the  intralaryngeal  space  can  be  inspected. 

In  the  progress  of  the  disease,  if  it  do  not  destroy  life,  the  discovery  of 

patches  of  false  membrane  in  the  matters  expectorated  should  be  considered 

IS  the  only  reliable  test  of  the  correctness  of  the  diagnosis.     The  non-observ- 

iiice  of  this  test  has  led  not  infrequently  to  cases  of  simple  laryngitis  being 

ifgarded  as  cases  of  laryngitis  with  fibrinous  exudation  successfully  treated. 

With  capillary  bronchitis  this  affection   need  never  be  confounded.     In 

apilkry  bronchitis  the  respirations  are  frequent,  panting,  and  gasping ;  in 

krfDgitis  with  exudation  the  acts  are  labored  and  difficult,  and,  as  a  rule, 

sot  notably  frequent.     The  embarrassed,  noisy  breathing,  especially  during 

deep,  in  cases  of  enlargement  of  the  tonsils  may  at  first  suggest  the  affection 

tftder  consideration,  but  it  is  readily  excluded  by  the  absence  of  the  croupal 

coagh  and  of  hoarseness.     Retro-pharyngeal  abscess  is  to  be  excluded. 

Pbognosis. — The  tendency  of  this  disease  is  to  a  fatal  result.  Of  22  cases 
mlyied  by  Ware,  19  proved  fatal.  Even  if  the  affection  be  limited  to  the 
hipx  and  uncomplicated,  it  will  destroy  life  in  the  great  majority  of  cases 
if  patients  be  not  saved  by  surgical  interference.  The  danger  is  of  course 
JKietsed  if  the  affection  extend  to  the  bronchial  tubes,  and  in  proportion  as 
k  extends  toward  the  smaller  tubes.  Not  infrequently  broncho-pneumonia 
(nets  as  a  complication,  and  this  of  course  augments  the  danger.  The  dura- 
tioB  of  the  disease  in  fatal  cases  is  usually  from  four  to  six  days.  In  a  small 
proportion  of  cases  it  kills  in  less  than  four  days,  or  life  is  prolonged  beyrmd 
ax  days.  If  recovery  take  place,  convalescence  is  reached  after  a  gradual 
iaprovement,  and  is  generally  slow,  the  voice  remaining  more  or  less  affected 
fcr  I  considerable  period. 

Treatment. — Under  measures  of  treatment  heretofore  relied  upon  this 
iiease  proved  fatal  in  the  vast  majority  of  cases.  The  treatment  was  based 
•■  the  supposition  that  the  exudation  depends  on  the  intensity  of  the  infiam- 
■itioD,  and  with  a  view  to  reduce  this  intensity  the  measures  known  as  anti- 
pUogfistic  were  actively  employed.  They  have  been  employed  sufficiently  to 
Aow  that  they  are  not  successful,  and  if  they  do  not  do  good  they  can  hardly 
Ul  to  do  harm.  With  a  view  to  the  proper  objects  of  treatment,  it  is  to  be 
CQuidered  that  cases  are  rarely  seen  prior  to  the  occurrence  of  exudation, 
and  that  the  prevention  of  exudation,  therefore,  is  not  the  end  to  which 
therapeutical  measures  are  to  be  directed.  It  is  also  to  be  considered  that, 
cndition  having  taken  place,  recovery  is  effected  by  the  separation  of  the 
&]ie  membrane,  and  that  its  separation  takes  place  as  a  result  of  a  suppura- 
tive process  beneath  it,  this  process  requiring  several  days.  These  facts 
being  considered,  the  rational  objects  of  treatment  are  to  prolong  life  until 
the  separation  of  the  false  membrane  can  be  effected,  and  to  promote  the 
pnceas  by  which  this  is  effected. 

Depletion  by  bloodletting  or  other  means  is  not  indicated.  By  reducing 
the  strength  of  the  patient  it  conflicts  with  the  first  object^ — namely,  the  pro- 
longation of  life.  On  the  contrary,  the  strength  is  to  be  supported,  as  far  as 
pneticable,  by  concentrated  nourishment  and  the  judicious  use  of  alcoholics. 
fiBetics,  which  have  heretofore  been  used  excessively  in  this  disease,  are  to 
be  employed  with  circumspection  in  order  not  to  conflict  with  the  first  object. 
They  have  been  given,  and  frequently  repeated,  in  order  to  relieve  spasm, 
tnd  it  is  undoubtedly  true  that  for  a  short  period  after  their  operation  the 
breathing  is  comparatively  easy ;  but  this  end  may  be  attained  by  other 
measures  less  objectionable  on  the  score  of  depressing  the  powers  of  life. 
Another  purpose  of  emetics  is  to  aid  in  detaching  the  false  membrane.     But 
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it  is  useless  to  give  emetics  for  this  purpose  until  the  exudation  has  htm 
loosened  by  the  process  of  suppuration.     Emetics,  however,  are  not  to  bi 
entirely  withheld.     In  children  they  compensate  for  the  want  of  voluntaij 
efforts  of  expectoration.     They  may  aid  in  the  expulsion  of  the  false  mem. 
brane  when  it  becomes  detached.     A  fact  stated  under  another  head  in  tUi 
chapter  is  not  to  be  lost  sight  of — namely,  the  tolerance  of  the  larynx  ■ 
young  children  of  an  accumulation  of  mucus  sufficient  to  occasion  fatil 
obstruction.     Emetics,  then,  may  be  given  from  time  to  time,  but  not  tw 
frequently,  and  the  emetic  substances  used  should  be  those  which  exeiu 
prompt   and   efficient   vomiting   without   producing   prolonged   nausea  aoi 
depression.      This  will    exclude   antimony.      Ipecacuanha,  powdered  ilui, 
turpeth  mineral,  the  sulphate  of  copper,  and  the  sulphate  of  zinc  are  amoH 
the  articles  which  may  be  selected.     Of  these  articles,  the  turpeth  mineiil 
acts  promptly  and  efficiently,  without  much  depression  or  nausea.     Thii 
remedy  was  recommended  as  an  efficient  emetic  in  croup  forty  years  ago  bj 
Dr.  Hubbard  of  Maine.     It  is  to  be  borne  in  mind  that  the  accumulation  ci 
muco-pus  in  the  trachea  and  bronchial  tubes  in  certain  cases  furnishes  a 
indication  for  the  use  of  emetics. 

Anodyne  remedies  are  indicated  to  allay  spasm.  Opium,  however,  is  to  be 
given  with  great  circumspection.  Belladonna  and  other  of  the  narcotics,  if 
they  be  found  to  answer,  are  to  be  preferred.  Mercury  is  admissible  on  tbe 
ground  stated  under  the  head  of  Acute  Simple  Laryngitis ;  that  is,  the  objee* 
tions  to  its  use  are  not  to  be  taken  into  account  in  so  dangerous  a  disease  h 
this,  so  long  as  there  is  ground  to  suppose  that  it  will  do  any  good. 

In  the  early  part  of  the  disease  cold  applications  to  the  neck  may  be  tried, 
as  in  the  treatment  of  acute  simple  laryngitis.  These,  as  in  cases  of  tbe 
latter  form  of  laryngeal  inflammation,  have  reference,  frgf,  to  lessening  the 
intensity  of  the  inflammation — that  is,  to  an  antiphlogistic  effect ;  and  second^ 
to  a  sedative  eff*ect  as  regards  spasm  of  the  laryngeal  muscles.  To  employ 
cold  efficiently,  compresses  dipped  in  ice-water  may  be  applied  and  removed 
at  intervals  of  a  few  moments.  The  continuance  of  these  applications  ud 
their  repetition  are  to  be  determined  by  the  relief  which  they  appear  to 
affi>rd.  They  should  not  be  persisted  in  if  the  patient  resolutely  resist  them 
or  if  they  do  not  seem  to  give  relief. 

Topical  measures  of  an  opposite  character  have  reference  to  the  second 
object — namely,  promotion  of  the  process  by  which  the  false  membrane  ii 
separated.  The  neck  may  be  enveloped  in  a  poultice  or  the  w^ater-dressing 
for  the  same  reason  that  these  are  deemed  useful  in  phlegmonous  inflam- 
mation— namely,  t^  hasten  suppuration.  But  the  most  efficient  topical 
application  is  the  inhalation  of  steam,  and  the  best  method  is  to  charge  the 
atmosphere  of  the  room  with  as  much  of  it  as  possible.  In  a  room  at  a 
temperature  of  80°  or  85°,  filled  with  steam,  patients  are  free  from  spatn 
and  breathe  with  comparative  ease.  I  have  observed  cases  in  which  patienli 
passed  safely  through  the  disease,  the  inhalation  of  steam  being  the  chief 
measure  relied  upon. 

From  the  fact  that  pseudo-membranous  exudations  are  rapidly  dissolved  in 
lime-water,  the  inhalation  of  spray  from  lime-water  has  been  resorted  to  ai 
a  means  of  removing  the  false  membrane  from  the  larynx  and  trachea,  and 
cases  in  which  this  treatment  was  successful  have  been  reported.  It  hai 
proved  successful  in  cases  under  my  observation.  Pepsin  has  been  employed 
for  this  end.  Trypsin,  one  of  the  digestive  ferments  of  the  pancreas,  oai 
recently  been  used  with  success.*  Dr.  E.  M.  Moore  recommends  the  insaf 
flation  of  the  bicarbonate  of  soda  for  this  object.     Slaking  quicklime  is  ai 

*  Vide  Diseases  of  Children^  by  J.  Lewis  Smith,  6th  ed.,  p.  581. 
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effective  mode  of  securing  this  object,  and  at  the  same  time  of  furnishing  a 
vtnn,  pleasant  vapor.  Breathing  pure  oxygen  from  time  to  time,  and  dif- 
fenng  it  in  abundance  in  the  atmosphere  of  the  room,  afford  marked  relief 
of  dyspnoea. 

The  topical  application  of  a  strong  solution  of  the  nitrate  of  silver  has 
Wn  advocated.  The  introduction  of  the  sponge  probang  into  the  larynx  of 
fc  child  is  difficult,  owing  to  the  small  size  of  the  glottis  and  frequently  the 
fint  of  co-operation  on  the  part  of  the  patient,  yet  it  may  be  effected.  I 
bve  witnessed  recovery  in  a  case  in  which  this  was  the  chief  measure 
caployed.  The  applications  were  made  twice  daily.  When  the  false  mem- 
kine  is  loosened,  the  introduction  of  the  sponge  may  be  useful  mechanically, 
letaching  the  membrane  and  pushing  it  below  the  glottis,  thus  leading  to  its 
eipectoTation. 

Lastly,  the  propriety  of  tracheotomy  is  to  be  considered.  For  statistics 
kiriDg  on  this  subject  the  reader  is  referred  to  treatises  on  the  diseases  of 
childTen.  The  propriety  of  the  operation  hinges,  not  on  the  number  of  cases 
ii  which  it  has  proved  successful,  but  on  the  answer  to  the  question  whether 
ires  are  saved  by  it.  Now,  it  cannot  be  doubted  that  patients  with  this  dis- 
tfttbave  been  snatched  from  impending  death  by  opening  the  trachea.  It 
ii,  therefore,  not  only  justifiable,  but  the  practitioner  is  bound,  if  possible, 
lot  to  allow  patients  to  die  from  suffocation  for  want  of  this  operation.  Of 
wane,  the  duty  of  resorting  to  it  is  the  more  imperative  the  greater  the 
pbability  of  its  success ;  and  a  fair  examination  of  statistics  will  show  that 
Mt  a  very  small  proportion  of  those  who  would  otherwise  die  may  be  rescued 
kjit. 

The  success  of  tracheotomy  depends  much  on  its  timely  performance.  Its 
ikilnre  in  many  cases  is  attributable  to  its  having  been  too  long  deferred,  but 
it  has  proved  successful  repeatedly  as  a  dernier  restart  under  the  most  un- 
yiQmL<ing  circumstances.  As  soon  as  the  persisting  obstruction — that  is,  the 
ikmiction  due  to  the  exudation,  associated  perhaps  with  paralysis  of  the 
^Dating  muscles  of  the  glottis — compromises  respiration  sufficiently  to  render 
itprolHible  that  the  patient's  life  will  not  be  prolonged  until  the  separation  of 
^  false  membrane  can  take  place,  the  operation  is  called  for.  Its  success 
dbabtlesB  depends  much  on  the  manner  of  its  performance  and  the  subse- 
fient  management.  (For  information  on  these  points  the  reader  is  referred 
to  fforgical  works.) 

Sir  William  Jenner  has  pointed  out  an  objection  to  a  premature  perform- 
nee  of  tracheotomy — namely,  the  effect  of  the  operation  on  the  efficiency  of 
cough.  Id  an  efficient  act  of  coughing  first  a  deep  inspiration  is  taken  and 
the  glottis  closes ;  then  by  means  of  forcible  expiratoi:y  efforts  the  current  of 
expired  air,  dislodging  from  the  bronchial  tubes  their  contents,  carries  them 
inio  the  trachea,  and,  the  glottis  suddenly  opening,  expectoration  is  effected. 
Kow,  with  an  opening  in  the  trachea  an  efficient  act  of  coughing  cannot  take 
fkee ;  hence  there  is  a  greater  liability  to  accumulation  in  the  bronchial 
tvhes  than  if  tracheotomy  had  not  been  performed.  The  danger  from  this 
efcct  of  the  operation  thus  relates  to  the  bronchial  tubes  in  the  cases  in  which 
hronchitis  is  associated  with  the  laryngitis.* 

If  the  operation  prove  unsuccessful,  it  diminishes  greatly  the  suffering  from 
obstmetion,  and  is  fully  justifiable  with  a  view  to  euthanasia. 

*  Tuhase  of  the  larynx,  proposed  by  Bouchut  as  a  substitute  for  tracheotomy,  has  been 
iMceKfiiUv  emploved  bv  Dr.  Joseph  CVDwver  of  New  York.  (Vide  Diacastn  of  ChiU 
rfren,  by  J.*  Lewis  Sraith^  6th  ed.,  p.  589.  Vide,  also,  article  by  E.  Fletcher  Ingals,  in 
JovmI  0/  the  Am.  Mtd.  Attocialion,  Feb.,  1886.) 
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CEdema  of  the  Glottis. 

This  name  denotes  a  serous  or,  more  frequently,  a  sero-purulcnt  efFiisioQ  h 
the  submucous  areolar  tissue  above  the  vocal  cords.  In  the  inajoritjof 
cases,  therefore,  oedema  of  the  glottis  is  an  inflammatory  affection.  The  effi- 
sion  is  situated  chiefly  in  the  ary-epiglottio  folds,  about  the  ventricle  of  Hnib 
gagni  and  the  base  of  the  epiglottis.  On  the  vocal  cords  the  mucoas  bn^. 
brane  is  too  intimately  adherent  to  the  subjacent  dense  fibrous  tisane  lo 
admit  of  submucous  effusion.  The  ary-epiglottic  folds  and  adjacent  tiam  ' 
are  swollen,  soft,  and  project  from  each  side  as  two  semi-transparent,  gditii 
nous  tumors,  as  large  as,  or  even  larger  than,  a  pigeon's  egg,  which,  Ijiig 
upon  the  glottis,  are  sucked  inward  with  the  inspiratory  act,  and  thuBoeo^  ' 
sion  obstruction.  The  current  of  air  in  expiration  separates  and  pushes  tki 
tumors  upward,  so  that  in  cases  of  oedema  without  laryngitis  there  is  littb 
or  no  obstruction  in  the  expiratory  act.  Upon  cutting  into  the  oedemtton 
tissue  a  serous  or  sero-purulent  liquid  escapes.  It  is  rare  for  pus-corpuehi 
to  be  so  abundant  that  the  effusion  is  distinctly  creamy  and  purulent  b 
most  cases  of  Bright's  disease  complicated  with  oedema  glottidis  the  effuHi 
is  thin  and  watery,  with  comparatively  few  blood-corpuscles.  The  cedeaa 
usually  exists  on  both  sides,  but  it  is  sometimes  unilateral.  (Edema  nu^ 
also  occur  in  the  lax  submucous  tissue  just  below  the  vocal  cords  (subglottw 
oedema). 

When  oedema  of  the  glottis  is  due  to  inflammation  of  the  mucous  mefr 
brane  in  proximity  to  the  seat  of  the  effusion,  it  is  analogous  to  the  subcntt* 
neous  anlenia  which  accompanies  inflammation  of  the  skin  in  situations  when 
the  areolar  tissue  beneath  is  abundant  and  lax,  as,  for  example,  around  the 
eyes  and  on  the  penis — the  collateral  oedema  of  Virchow.  This  so-caUei  ' 
collateral  oedema  is,  however,  always  of  inflammatory  origin.  (See  Parti  ' 
pp.  34  and  36.) 

As  causes  of  oedema  glottidis  may  be  mentioned  laryngitis,  pharyngid% 
tonsillitis,  retro-pharyngeal  and  cervical  abscesses,  injuries  to  the  neck  (ptti> 
ticularly  cut-throat  wounds),  swallowing  irritant  poisons,  such  as  ammoiuii 
sulphuric  acid,  etc.,  and  erysipelatous  inflammation  of  the  neck.  It  also  occia 
in  connection  with  certain  general  diseases,  especially  those  complicated  witk 
laryngitis,  as  typhus  and  typhoid  fevers,  smallpox,  septicasmia,  phthisic,  beirt 
disease,  and  both  the  acute  and  chronic  forms  of  Bright's  disease.  It  has  beet 
attributed  to  the  action  of  cold.  It  probably  never  occurs  as  an  idiopathk 
affection.  It  is  important  to  add  that  it  may  occur  as  the  first  and  only  drop* 
sical  afiection  connected  with  disease  of  the  kidneys.  Its  gravity  and  toe 
necessity  of  prompt  and  eflScient  interference  render  it  vastly  important  tt 
appreciate  the  pathological  condition  and  to  recognize  its  existence. 

The  occurrence  of  the  oedema  may  be  sudden,  and  life  be  destroyed  bi 
few  hours  or  even  minutes.*  In  a  case  occurring  in  connection  with  mill 
pharyngitis  the  suffering  from  obstruction  was  developed  during  the  night  . 
and  the  patient,  leaving  his  apartment  to  seek  for  aid,  fell  upon  the  floor,  til 
died  before  any  assistance  could  be  rendered.  In  a  case  in  which  it  occaml 
in  connection  with  tonsillitis  the  patient  was  left  to  sleep  in  an  apartment]^ 
himself,  there  being  no  difficulty  of  breathing,  and  in  the  night-time  a  rdl> 
tive  in  an  adjoining  room  was  awakened  by  his  noisy  breathing.  He  wil 
found  to  be  unconscious,  and,  although  medical  aid  was  promptly  called  nA 
the  trachea  opened  without  delay,  the  operation  was  too  late  to  prevent! 
fatal  result. 

Difficulty  of  breathing,  due  to  obstruction  at  the  glottis,  is  a  promineil 

*  A  case  is  reported  in  Gin/s  Hospital  Reports^  April,  1855,  which  terminated  hoSIf 
within  five  minutes  after  difficulty  from  obstruction  was  experience. 
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trmptom.  This  is  associated  with  a  sense  of  a  foreign  substance  at  the  seat 
jf  the  obstruction,  and  a  strong  disposition  to  hawk  and  swallow.  The  diag- 
iostic  point  relating  to  the  difficulty  of  breathing  is,  the  inspiratory  act  is 
Jone  or  chiefly  obstructed,  expiration  being  free.  The  inspiration  is  arrested 
lefbre  it  is  completed,  being,  as  it  were,  suddenly  cut  short,  and  both  the 
Dspiration  and  expiration  are  accompanied  by  marked  stridor.  If  laryngitis 
b  not  coexist,  the  voice  is  devoid  of  hoarseness  or  huskiness.  This  will  serve 
t  ODce  to  exclude  laryngitis.  I  have  met  with  a  case,  ending  fatally,  in  which 
here  was  no  hoarseness  or  huskiness  of  the  voice  and  no  appearance  of 
irpgitis  after  death.  The  diagnosis  may  be  made  positive  by  means  of  the 
ooeh.  With  the  forefinger  introduced  into  the  mouth,  carried  to  the  base  of 
be  tongue  and  applied  below  the  epiglottis,  the  oedematous  tumors  may  be 
yinetly  felt. 

If  the  embarrassment  of  breathing  be  not  too  great  to  permit  a  satisfactory 
iryagoscopic  examination,  this  will  render  the  diagnosis  positive.  The 
riBore  may  sometimes  be  seen  by  depressing  the  tongue,  without  the  aid 
rfthe  laryngoscope. 

8tAtistic4i  have  heretofore  shown  a  large  fatality.  Bayle  found  that  in  17 
etscfonly  1  recovery  took  place.  Of  40  cases  collected  by  Valleix,  31  were 
Cittl.  Of  168  cases  collected  by  Sesticr.  127  died.  With  a  correct  appreci- 
itioB  of  the  pathological  condition,  a  prompt  recognition  of  it,  and  timely 
nipcal  interference,  many,  if  not  most,  patients  may  be  saved.  It  is  fair  to 
ittribate  the  large  proportion  of  fatal  cases  heretofore  to  an  imperfect  know- 
ledge of  the  affection,  or  delay  in  the  diagnosis,  or  want  of  promptness  in 
re»rtiDg  to  efficient  interference. 

The  affection  kills  by  apnoea.  The  object  of  treatment  is  to  prevent  suffo- 
ation,  and  if  the  obstruction  be  sufficient  to  occasion  much  labor  of  brcath- 
ng,  lividity,  etc.,  no  time  is  to  be  lost  in  efforts  to  obtain  relief  by  medication. 
Eidierthe  larynx  or  trachea  must  be  opened,  or  the  method  of  scarification, 
li  pnctiscd  by  Dr.  Gurdon  Buck,  must  be  resorted  to.  Buck's  method  con- 
a^tsin  introducing  a  curved  bistoury,  properly  guarded,  into  the  mouth,  ear- 
ning it  below  the  epiglottis  guided  by  the  left  index  finger,  and  scarifying  on 
Mtk  sides,  so  as  to  give  exit  to  the  effused  liquid.  The  scarification  may  be 
lepetted  if  required.* 

The  difficulty  in  the  way  of  the  performance  of  this  operation  is  greater 
ihu  might  be  supposed.  The  increase  of  suffocation  caused  by  introducing 
the  fingers  into  the  mouth,  the  movements  of  the  larynx  incident  to  the 
labored  breathing,  and  the  acts  of  vomiting  which  arc  excited,  render  it  not 
ta«j  to  deliberately  scarify  the  oedematous  parts.  In  a  case  under  my  observa- 
doBthe  result  was  unfortunate.  The  tumors  were  not  sufficiently  scarified,  but 
foands  were  made  which  led  to  hemorrhage  and  the  flow  of  blood  into  the 
lir-tabes.  Tracheotomy  was  subsequently  performed,  but  too  late  to  save  the 
pttient.  This  case  is  referred  to  in  order  to  enforce  the  importance  of  being 
piepared  to  meet  with  more  difficulty  than  might  be  anticipated.  Without 
iffoming  to  adjudicate  in  a  matter  which  is  purely  surgical,  I  am  led  to  think 
that  the  simpler  as  well  as  the  more  effectual  operation  is  to  open  the  larynx 
or  trachea.  Niemeyer  stated  that  in  some  cases  the  finger-nail  will  suffice  to 
open  the  oedematous  tumors.    Strong  pressure  with  the  finger  has  succeeded. 

Acafce  at  Bellevue  Hospital  exemplified  the  importance  of  opening  the 
tnehea  before  the  obstruction  threatens  immediate  death.  A  patient  was 
nffiering  considerably  from  difficulty  of  breathing,  but,  as  was  decided,  not 
inffieieDtly  to  require  laryngotomy.      The  house  physician,  however,  made 

'Vide  Trail*.  Am.  Med,  Awociation,  vols.  i.  and  iv.  Several  cases  Buccessfiilly  treated 
hr  this  method  are  reported  by  Dr.  Buck.  Cohen  {op.  cit,)  has  used  with  success,  for 
lorifiQitioD,  a  common  gum-lancet. 
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every  preparation  to  perform  the  operation  at  an  instant's  notice.      SaddenW 

the  difficulty  of  breathing  increased,  and  the  physician  was  in  a  few  momoiti  * 

at  the  bedside,  but  too  late  to  save  the  patient.     The  liability  to  a  very  nuj  ji 

increase  of  obstruction  proving  quickly  fatal  is  to  be  considered  in  decidutt  4 

upon  the  propriety  of  opening  the  larynx  or  trachea.     The  operation  may^  ^ 

advisable,  as  a  precautionary  measure,  even  if  life  be  not  at  the  momcn  u 

threatened,  when  the  practitioner  cannot  remain  with  or  near  the  patient  OBtH  r 

danger  is  passed.     In  the  event  of  a  physician  being  summoned  to  a  caseti  ^ 

which  life  is  momentarily  in  danger,  and  when  appropriate  surgical  tmtrih  ? 

ments  are  not  at  hand,  the  larynx  or  trachea  should  be  opened  at  once,  with*  v 

out  dissection,  with  a  pocket-knife.  ;i 

Gildema  of  the  glottis  rarely  occurs  in  infancy  or  childhood,  the  reum  '} 

probably  being  that  the  areolar  tissue  at  the  situation  where  the  oedema  oeem  - 

is  less  abundant  and  loose  in  young  subjects  than  after  puberty.     The  periol  ^ 

of  life  in  which  it  is  most  liable  to  occur  is  between  the  ages  of  twenty  ail  J 

forty.     It  occurs  much  oftener  in  men  than  in  women.  ; 

(Edema  in  very  rare  instances  occurs  below  the  vocal  cords.     This  is  &  » 

tinguished  as  subglottic  oedema.    Its  occurrence  in  this  situation  is  not  det«>  ^ 

minable  by  the  touch.     The  diagnosis  can  only  be  made  by  means  of  tli  ^^ 

laryngoscope.     Scarification  is  not  practicable.      Tracheotomy  is  indicitil  J 

under  the  same  circumstances  as  in  cases  of  obstruction  from  oedema  abon  i 

the  cords.     The  obstruction  calls  for  this  operation,  although  the  diagiUNM  ' . 
of  subglottic  oedema  may  not  have  been  made. 


Spasm  of  the  Glottis. 

Spasm  of  the  muscles  closing  the  glottis  is  an  important  element  in  moil  \ 
of  the  affections  of  the  larynx  which  have  been  considered.  To  this  elemeK  2 
are  attributable  the  croupal  cough  and  the  paroxysms  or  exacerbations  of  I 
dyspnoea  in  simple  acut«  and  subacute  laryngitis  in  children  and  in  laryDgioi  | 
with  fibrinous  exudation.  But  spasm  occurs  also  as  a  purely  functional  afeo*  5' 
tion  ;  that  is,  irrespective  of  inflammation  or  lesion  within  the  larynx.  It  ii  -< 
an  element  of  several  of  the  functional  affections  of  the  nervous  system  (ntaa^  t 
OSes)  to  be*  hereafter  considered — namely,  hysteria,  epilepsy,  epilcptoid  eofr> 
vulsions,  rabies,  and  tetanus.  Occurring  irrespective  of  these  connectioDf, il 
may  be  reckoned  among  the  functional  affections  of  the  larynx. 

Spasm  occurs  in  young  children,  affecting  the  respiration  without  indaciig 
cough.  This  is  the  pathological  condition  when  the  infants  are  said  to  have  to 
of  ^^  holding  the  breath."  Respiration  is  arrested  until  the  face  becomes  ooih 
gested  and  livid,  and  when  the  spasm  relaxes  the  inspiration  may  be  mm> 
orous,  as  in  pertussis.  In  some  children  these  paroxysms  occur  more  or  lea 
frequently.  They  are  sometimes  accompanied  by  carpo-pedal  spasm.  Co* 
vulsions  may  occur.  Death  may  take  place  in  a  prolonged  paroxysm  or  k 
consequence  of  repeated  paroxysms  in  rapid  succession.  I  have  known  o 
instance  of  this  kind.  The  affection  is  commonly  known  as  Inryiigismm  ^rii^ 
nlus.  From  a  fancied  connection  with  enlargement  of  the  thymus  gland  po^ 
sisting  after  birth,  it  has  been  called  thymic  asthma. 

This  affection  is  purely  neurotic.  It  involves  a  peculiar  Busceptibility  tl 
spasm  in  the  laryngeal  muscles.  This  susceptibility  may  be  incident  to  I 
certain  period,  as  during  weaning  or  dentition,  but  in  some  ca.ses  it  appeals H 
be  an  idiosyncrasy  of  infantile  life.  When  the  predisposition  exists,  pam*- 
ysms  are  liable  to  be  excited  by  various  causes  acting  physically  and  fliMK 
tally.  This  susceptibility  is  sometimes  observed  in  different  children  of  tkft 
same  family — a  fact  in  confirmation  of  its  innateness. 
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Daring  a  paroxysm  it  is  customary  to  employ  means  to  produce  a  strong 
impression  on  the  surface,  as  slapping  the  back  or  sprinkling  cold  water  on 
ikt  face.  A  ready  and  effective  mode  of  arresting  a  paroxysm  is  to  intro- 
duce a  finger  into  the  throat.  The  treatment  otherwise  involves  the  removal 
of  ill  local  causes  of  irritation,  such  as  the  distension  of  the  gums  and  the 
leteotion  of  fecal  matter,  avoidance  of  causes  inducing  mental  excitement, 
tad  measures  to  invigorate  the  system. 

Spasm  of  the  glottis  occurring  in  children  over  two  years  of  age,  accom- 
pnied  by  laryngeal  irritation  and  cough,  is  a  frequent  affection,  known  as 
tpamodie  crovp.  A  child  is  suddenly  attacked  during  the  night,  having 
perhaps  gone  to  bed  apparently  in  perfect  health.  The  breathing  is  labored 
lod  sonorous ;  the  cough  presents  in  a  marked  degree  the  shrill,  ringing, 
croapal  character.  Great  alarm  is  produced,  and  the  physician  is  sent  for  in 
ugeot  baste.  The  surface  of  the  body  is  cool ;  the  pulse  is  small  and  per- 
haps not  accelerated;  the  voice  or  cry  is  not  hoarse  nor  husky  as  in  largyn- 
gitu;  the  affection,  in  short,  is  purely  spasmodic.  It  is  unattended  by  dan- 
ger. When  the  violent  symptoms  are  relieved  respiration  is  found  to  be 
BDohstructed.  There  is  no  liability  to  its  eventuation  in  so-called  true  croup ; 
thit  is,  to  laryngitis  with  fibrinous  exudation.  It  is  to  be  discriminated  from 
the  latter  affection.  The  points  involved  in  this  discrimination  are  as  follows  : 
The  ibruptness  of  the  attack,  which  is  not  preceded  by  symptoms  denoting 
brrngitis ;  the  violence  of  the  attack,  in  this  respect  differing  from  so-called 
Uac  croup ;  the  absence  of  hoarseness  or  huskiness  of  the  voice,  of  febrile 
movement,  and  of  fibrinous  exudation  in  the  pharynx  ;  and,  finally,  the  speedy 
and  complete  relief.  The  paroxysms  may  recur  for  two  or  more  successive 
nights. 

The  TREATMENT  consists  of  a  mild  emetic  if  there  be  reason  to  suppose 
that  the  stomach  is  overloaded,  a  hot  foot-bath,  and  warm  fomentations  to 
the  neck.  These  measures  are  uniformly  successful.  The  treatment  of 
these  cases  is  sometimes  needlessly  active,  under  the  impression  that  a  scri- 
ow  affection  is  threatened ;  and  practitioners  are  apt  to  congratulate  them- 
aelves  and  the  friends  of  the  patient  on  their  success  in  preventing  true 
cnmp. 

Spasm  of  the  glottis  may  occur  as  a  functional  affection  in  the  adult.  It 
II  occasionally  incidental  to  hysteria,  and  may  simulate,  as  regards  some  of 
^  svmptoms,  laryngitis  or  oedema  of  the  glottis.  The  diagnostic  points  are 
aa follows:  The  coexistence  of  hysterical  phenomena;  the  absence  of  huski- 
lessor  hoarseness  of  the  voice ;  intermittency  of  the  diflSculty  of  breathing ; 
the  speedy  relief  obtained  by  anodyne  remedies ;  and  the  sudden  development 
of  the  affection.  I  have  been  consulted  in  several  cases  in  which  spasm  of 
the  glottis  occurred  in  male  adults  without  any  evidence  of  disease  within 
the  larynx  or  of  intrathoracic  disease. 

The  measures  of  treatment  are  anodyne  or  antispasmodic  remedies  for  im- 
■ediate  relief,  and  afterward  those  indicated  by  the  general  condition  and 
those  employed  in  analogous  nervous  affections. 

Spasm  of  the  glottis  may  be  occasioned  by  irritation  of  the  recurrent  laryn- 
geal nerve  from  the  pressure  of  a  tumor  or  other  causes.  It  is  one  of  the 
lymptoms  of  aortic  aneurism,  and,  occurring  in  a  person  over  forty  years  of 
age,  it  should  always  excite  a  suspicion  of  aneurism.  I  have  reported  a  case 
of  aortic  aneurism  in  which  the  life  of  the  patient  was  destroyed  by  fre- 
<(«eDtlj  recurring  paroxysms  of  laryngeal  spasm.* 

^  Amerienn  Medical  TimeSj  lS6o.  Another  similar  case  has  fallen  under  my  obser- 
fition.  It  is  qnestionable  whether  in  these  cases  the  attacks  of  laryngeal  obstruction 
W  Dot  due  to  paralysis  of  the  abductor  muscles.  This  inquiry  will  be  referred  to  in 
eoQocctioD  with  Aortic  Aneurism. 
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Nervous  Cough. 

The  term  "  nervous  cough  "  is  used  to  designate  a  neuropathic  disorder  dta* 
raeterized  by  a  dry,  peculiar  cough  occurring  without  laryngitis,  broDcbitiSy 
or  any  pulmonary  affection.  It  may  be  noticed  with  propriety  among  laryn- 
geal affections,  inasmuch  as  the  distinctive  character  of  the  cough  relates  to 
the  larynx.  In  most  of  the  cases  which  I  have  seen  the  cough  has  had  a 
peculiar  barking  tone,  and  the  pitch  has  been  low,  showing  that  the  glottis 
was  dilated  at  the  instant  of  coughing.  In  some  cases,  however,  the  tone  is 
shrill  and  the  quality  of  sound  croupal,  showing  spasm  of  the  glottis.  In  a 
case  recently  under  observation  the  cough  consisted  of  a  single,  short,  hosras 
bark,  often  repeated  several  times  in  a  minute.  The  cough  is  somtimes  m 
paroxysms,  having  a  resemblance  to  whooping  cough.  The  peculiar  sound 
of  the  cough,  together  with  its  frequent  recurrence  and  sometimes  its  tii^ 
lence,  renders  it  distressing  to  those  whose  sympathies  are  excited,  and  an- 
noying to  others.  Cohen,  who  observed  the  movements  of  the  glottis  in  a 
well-marked  case  by  means  of  the  laryngoscope,  states  that  the  vocal  coids 
came  together  with  force,  and  suddenly  separated  at  the  instant  of  the  coogL 

This  disorder  rarely  occurs  in  males.  It  is  often  associated  with  more  or 
less  of  the  symptoms  embraced  under  the  name  hysteria.  The  cough  has 
been  called  (msis  hysterica^  and  it  is  usually  included  by  medical  writani 
among  the  diversified  hysterical  manifestations.  It  occurs  chiefly  in  chloro* 
tic  girls.  I  have  known  it  to  occur  before  the  age  of  puberty.  It  is  likely 
to  ])ersist  for  a  considerable  period. 

The  DIAGNOSIS  is  to  be  based  on  the  peculiarity  of  the  cough,  its  dryness^ 
except  that  the  acts  of  coughing,  if  frequent  and  violent,  may  occasion  soma 
mucous  expectoration — and  the  negative  result  of  careful  physical  explora- 
tions  of  the  chest.  The  diagnosis  is  strengthened,  on  the  one  hand,  by  tlia 
coexistence  of  anaemia  and  of  hysterical  phenomena,  and,  on  the  other  hand, 
by  the  absence  of  rational  symptoms  pointing  to  phthisis.  The  laryngoseopa  \ 
should  be  employed  in  order  to  render  positive  the  exclusion  of  other  laiyn*  ) 
geal  affections.  j 

The  indications  for  treatment  relate  to  anaemia  if  it  exist,  and  to  other  • 
morbid  conditions  affecting  the  nervous  system.  Tonic  remedies,  a  natri> 
tious  diet,  out-door  life,  and,  in  short,  invigorating  measures,  are  indicated 
In  addition  to  chalybeates  may  be  mentioned  quinia,  small  doses  of  strychnia, 
and  the  preparations  of  zinc  as  appropriate  remedies.  Hygienic  measure^ 
however,  are  of  the  first  importance.  A  change  of  climate  is  sometimes  advis- 
able if  other  measures  fail.  A  sea-voyage  proved  effective  in  a  case  under  my 
observation  after  a  long  persistence  of  the  cough  in  spite  of  various  measnm 
of  treatment.  As  palliatives  for  the  cough  antispasmodic  remedies  may  bi 
prescribed,  but  opiates  are  not  advisable. 

This  is  one  of  the  affections  which  may  be  induced  by  involuntary  imitatioa. 
Cohen  states  that  within  his  knowledge  a  school  for  girls  was  suspended  ta 
consequence  of  the  large  number  of  cases. 

Nervous  Aphonia— Paralysis  of  Laryngeal  Muscles. 

Loss  of  voice,  or  aphonia,  is  incidental  to  the  varieties  of  laryngitis  whidi 
have  been  considered.  But  it  occurs  when  not  dependent  on  either  inflao- 
mation  or  lesions  within  the  larynx ;  in  other  words,  as  a  functional  affectioi* 
It  is  then  known  as  nervous  aphonia.  The  loss  of  voice  is  due  to  paraljib 
affecting  the  nerve  of  phonation — namely,  the  spinal  accessory.  The  affeo- 
tion  may  be  limited  to  the  voluntary  movements  of  the  laryngeal  mnsdei^ 
the  reflex  movements  involved  in  respiration  being  unaffected. 
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Functional  aphonia  is  met  with  not  infrequently  in  women,  and  is  often. 
but  not  always,  associated  with  phenomena  embraced  under  the  name  hys- 
teria. As  a  purely  neurotic  affection — that  is,  not  dependent  on  any  lesion 
of  the  nervous  system — it  is  extremely  rare  in  the  other  sex.  An  ohvious 
distinction  is  between  loss  of  voice  and  loss  of  speech,  or  aphasia.  Aphonia 
may  occur  from  pressure  on  the  recurrent  laryngeal  nerve  by  an  ancurismal 
or  other  tumor,  and  the  loss  of  voice  should  direct  attention  to  this  as  a  pos- 
sible or  probable  cause. 

The  DIAGNOSIS  of  nervous  aphonia  may  be  made  by  attention  to  the  charac- 
ter of  the  whispered  voice.  The  patient  speaks  in  a  pure,  soft  whisper,  with- 
out effort.  On  the  contrary,  if  the  aphonia  be  due  to  laryngitis,  the  whisper 
is  stridulons  or  husky  and  labored.  Moreover,  in  aphonia  due  to  laryngitis 
there  is  more  or  less  cough  and  expectoration,  symptoms  generally  absent  in 
nervous  aphonia.  As  the  question  is  usually  to  decide*  between  nervous 
aphonia  and  chronic  laryngitis,  and  as  the  latter  affection  is  generally  asso- 
ciated with  pulmonary  phthisis,  the  absence  of  the  symptoms  and  signs  of 
the  latter  disease  will  serve  to  confirm  the  diagnosis.  Examination  with  the 
laryngoscope  will  establish  the  diagnosis  by  showing  that  the  larynx  is  free 
from  lesions ;  and  the  absence  or  the  incompleteness  of  movements  of  the 
glottis  when  an  effort  to  speak  is  made  may  be  ascertained  by  inspection. 

Inspection  with  the  laryngoscope  shows  that  paralysis  of  laryngeal  muscles 
may  be  bilateral  or  unilateral,  and  that  the  different  muscles — namely,  the 
adductors  and  abductors,  the  tensors  and  the  laxators — may  be  affected  sepa- 
rately. Unilateral  paralysis  of  course  points  to  some  cause  affecting  the 
pneumogastric  nerve  on  one  side  only,  and  it  is  especially  suggestive  of  an 
aneurismal  tumor  pressing  upon  one  of  the  recurrent  laryngeal  nerves. 
Bilateral  paralysis,  however,  may  be  caused  by  pressure  upon  the  recurrent 
laryngeal  or  the  vagus  nerve  on  one  side.  A  case  under  my  observation 
exemplified  the  correctness  of  this  statement. 

The  localization  of  paralysis  in  the  different  muscles  of  the  larynx,  singly 
or  severally,  is  to  be  made  by  laryngoscopic  examination.  As  a  rule,  in  func- 
tional aphonia  the  adductor  muscles  are  affected.  The  patient  is  unable  by 
an  effort  of  the  will  to  approximate  the  vocal  cords  sufficiently  for  phonation. 
In  paralysis  of  the  abductor  muscles  the  voice  is  more  or  less  affected.  Thii* 
form  of  paralysis  will  claim  separate  notice.  (For  an  account  of  the  laryngo- 
scopic appearances,  the  symptoms,  etc.  of  paralyses  affecting  the  different 
muscles  separately,  the  reader  is  referred  to  works  which  treat  of  diseases  of 
the  larynx  in  extetiso?) 

If  aphoniar  be  purely  neurotic — in  other  words,  involving  no  lesion  of  the 
nervous  centres  or  pressure  on  either  the  par  vagum  or  the  recurrent  laryn- 
geal nerve — recovery  may  be  expected  after  a  duration  of  the  affection  vary- 
ing much  in  different  cases.  The  voice  is  sometimes  restored  instantaneously 
and  unexpectedly.  I  have  met  with  cases  in  which  repeated  attacks  had 
occurred. 

Treatment  in  these  cases  should  be  directed  to  the  general  condition.  Tonic 
remedies  and  invigorating  hygienic  measures  arc  indicated.  IModcrate  coun- 
ter-irritation may  be  useful.  Electrization  of  the  laryngeal  muscles  has  been 
found  signally  useful.  Both  the  induced  and  the  direct  current  are  used  with 
success.  The  recovery  of  the  voice  sometimes  follows  a  single  application  or 
even  a  single  electrical  shock  ;  but  in  some  cases  the  treatment  to  be  success- 
ful must  be  continued  for  several  weeks.  In  some  of  the  cases  in  which  elec- 
tricity at  once  effects  a  cure  there  is  reason  to  think  that  the  success  is  due 
to  a  moral  influence.  Other  measures  often  effective  are  evidently  opera- 
tions through  the  mind.     Cohen  states  that  he  has  repeatedly  effected  a  cure 

*  Cohen,  op.  ci7.,  treats  fully  of  larjTigeal  paralyses. 
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by  the  use  of  the  larjngoscopic  mirror,  the  patient  being  led  to  suppose  thit 
its  introduction  was  a  curative  procedure.  The  late  Professor  Ware  soine- 
tinies  succeeded  by  telling  patients  that  they  could  recover  the  voice  by  aa 
energetic  act  of  the  will.  A  violent  mental  emotion  has  sometimes  produced 
sudden  aphonia,  and,  aphonia  existing,  has  sometimes  occasioned  a  saddan 
restoration  of  the  voice. 

Whenever  there  is  a  partial  restoration  of  the  voice  complete  recovery  may 
be  expected  by  systematic  efforts  of  speech,  in  the  same  way  as  the  control  of 
the  will  over  other  paralyzed  muscles  is  effected  by  means  of  persistent  vol- 
untary exercise.  Beginning  with  the  vowels  most  easily  spoken,  the  prac- 
tice should  extend  to  those  more  difficult  of  utterance,  then  to  consonants  and 
words  of  one  syllable,  and  finally  to  sentences.  After  recovery  the  exereiae 
of  the  voice  within  the  limit  of  fatigue  is  to  be  advised. 

Aphonia  is  sometimes  feigned.  The  malingerers  are  women  actuated  by 
a  desire  to  excite  sympathy  or  to  become  objects  of  interest.  I  have  met 
with  two  cases  in  which  the  patients  declared  their  inability  even  to  whisper. 
One  of  these  patients  communicated  by  signs  and  by  writing,  and  the  other 
by  silent,  inarticulate  movements  of  the  lips.  A  curious  feature  in  the  finl 
of  these  cases  was  that  during  a  second  visit,  accompanied  by  her  husbandi 
while  I  was  in  conversation  with  him,  she  began  to  speak  in  a  low  voice  and 
took  part  in  the  conversation  during  the  remainder  of  the  interview.  No 
comment  was  made  on  this  sudden  recovery  of  voice  either  by  herself,  her 
husband,  or  by  me.  I  met  her  casually  some  years  afterward ;  there  wai 
then  no  impairment  of  voice,  and  she  made  no  reference  to  her  aphonia 
except  to  ask  if  I  recollected  her  consulting  me.  The  subsequent  history  ii 
the  other  case  is  unknown.  That  the  inability  to  speak  is  in  some  instancei 
a  self-delusion  is  probable.  This  may  have  been  the  explanation  in  the  i 
just  noticed. 


i 


Paralysis  affecting  the  abductor  muscles  has  important  distinctive  features  i 
when  contrasted  with  the  paralysis  of  the  adductors.  The  effect  of  bilatenl  f 
paralysis  of  the  abductors  is  the  approximation  of  the  vocal  cords,  pving  riae 
to  more  or  less  obstruction  of  respiration.  The  obstruction  is  manifested  espe- 
cially in  inspiration.  The  condition  is  analogous  to  that  observed  after  the 
physiological  experiment  of  dividing  both  recurrent  laryngeal  nerves.  Tht 
vibration  of  the  cords  with  the  current  of  inspired  air  causes  stridor.  That 
is  dysphonia,  but  not  complete  loss  of  voice.  Dyspnoea  exists  in  proportki  f: 
to  the  obstruction.  There  is  danger  of  death  from  suffocation,  especially  if,  f 
as  may  happen,  spasm  of  the  adductors  be  added  to  the  paralysis  of  tie 
abductors. 

In  view  of  the  indication  for  prompt  treatment  whenever  the  obstruction  ii 
sufficient  to  involve  danger,  the  diagnosis  is  extremely  important.  The  lsrj»> 
goscope  renders  it  positive,  and  it  cannot  be  made  so  otherwise  than  by 
inspection  of  the  larynx.  In  marked  cases  the  vocal  cords  are  in  close  proi* 
imity,  the  aperture  being  reduced  to  a  narrow  slit,  and  no  dilatation  takei 
place  in  the  act  of  inspiration.  Without  a  laryngoscopic  examination  tin 
noisy,  stridulous,  inspiratory  sound  might  suggest  either  laryngitis  or  cedent 
of  the  glottis. 

Tracheotomy  is  indicated  whenever  the  obstruction  involves  immediili 
danger.  The  indication  derives  great  force  from  the  fact  that  with  an  op* 
ing  into  the  trachea  the  affection  is  tolerated  indefinitely.  Cohen  cites  a  cut 
within  his  cognizance  in  which  a  tracheal  tube  had  been  worn  for  more  tlm 
twelve  years,  the  patient  a  judge  who  was  able  to  continue  his  duties  oothft 
bench.  He  also  cites  three  cases  in  which  life  was  lost  from  a  refusal  to  nW 
mit  to  the  operation  of  tracheotomy.     If,  from  the  occurrence  of  spasm  of 


MORBID  GROWTHS.  301 

the  adductors,  paroxysms  be  liable  to  occur  threatening  life,  there  can  be  no 
doubt  concerning  the  propriety  of  tracheotomy  as  a  prophylactic  measure, 
provided  the  patients  be  not  under  constant  observation. 

Cases  in  which  spasm  of  the  adductors  is  not  an  element  may  not  require 

mrgical  interference.   A  case  came  under  my  observation  at  my  college-clinic 

ift  which  recovery  took  place  without  an  operation,  the  treatment  consisting 

chiefly  of  quietude  and  asafcetida.    Dr.  George  M.  Lefferts  has  reported  two 

of  recovery  without  tracheotomy  under  the  use  of  the  iodide  of  potas- 

the  patients  having  had  syphilis.^ 

The  PBOQNOS18  as  regards  recovery  from  the  paralysis  will  depend  on  the 

ttUMtive  conditions.     If  the  paralysis  depend  on  lesions,  either  centric  or 

Eipheral,  which  are  permanent,  recovery  is  not  to  be  expected.  Danger  of 
th  from  obstruction  is  permanently  averted  by  a  tracheal  opening.  If, 
however,  the  paralysis  be  functional,  or  if  it  depend  on  syphilitic  changes, 
u  in  the  cases  reported  by  Lefferts,  the  prognosis  as  regards  recovery  is 
bvonble. 

If  the  paralysis  be  unilateral  and  remain  so.  there  is  little  or  no  danger 
fioB  obstruction.  The  voice  is  weak  and  stndulous,  simulating  chronic  laryn- 
pM,  In  a  patient  forty  years  of  age  aneurism  of  the  aorta  should  always 
be  suspected,  and  should  be  sought  for,  especially  in  the  site  of  the  descend- 
ii^  portion  of  the  arch  ;  but  the  paralysis  may  depend  on  other  causes,  either 
cettric  or  peripheral,  generally  the  latter.  An  enlarged  bronchial  gland,  car- 
OBOuaof  the  oesophagus,  and  a  mediastinal  tumor  may  cause  unilateral  paral- 
jfls  by  pressure  on  the  recurrent  laryngeal  nerve. 

BUateral  paralysis  of  the  abductor  muscles  is  extremely  rare.  The  number 
of  reported  cases  is  small ;  but  it  is  probable  that  the  pathological  chantcter 
^  the  affection  was  not  infrequently  overlooked  prior  to  the  date  of  laryn- 
goscopy. 

Morbid  Growths. 

Tbe  most  common  tumor  within  the  larynx  is  papilloma.  It  takes  its  origin 
by  preference  from  that  portion  of  the  laryngeal  mucous  membrane  which  is 
covered  with  flat  epithelium.  It  may  have  a  broad  base  or  may  be  connected 
vith  the  mucous  membrane  by  a  distinct  pedicle.  It  consists  essentially 
tf  hvpertrophied  and  newly-formed  papilla)  covered  with  flat  epithelium. 
Saali  papillomatous  growths  are  not  infrequent  attendants  upon  tuberculous 
tod  syphilitic  laryngeal  ulcers  and  chronic  laryngitis.  Papillomatous  growths, 
korever,  may  occur  without  inflammation.  Other  important  forms  of  new 
growths  are  the  laryngeal  polypi,  which  may  be  fibrous,  myxomatous,  or 
gbndular.  Fibroma,  myxoma,  and  adenoma  do  not,  however,  necessarily 
(  a  polypoid  form  in  the  larynx.  Carcinoma  of  the  larynx,  when 
frintry,  is  usually  of  the  flat-celled  variety,  and  takes  its  origin  from  that 
poition  of  the  larynx  lined  with  squamous  epithelium,  especially  from  the 
tree  vocal  cords.  Cancer  seated  primarily  in  the  larynx  is  rare,  the  disease, 
11  the  cases  in  which  this  part  becomes  aff*ected  by  it,  generally  originating 
ii  tbe  oesophagus  or  in  the  neck  exterior  to  the  larynx.  Syphilitic  and  tuber- 
ciknu  new  formations  have  already  been  referred  to.  A  detailed  considera- 
of  these  and  other  rarer  forms  of  laryngeal  tumors  must  be  sought  in 
voriu  treating  specially  of  diseases  of  the  throat. 

Morbid  growths  occasion  inconvenience,  suffering,  and  death  by  producing 
ebitractioQ.  Surgical  interference  becomes  necessary  when  the  obstruction 
ii«\ifieient  to  endanger  life.  A  tube  may  be  worn  in  the  trachea  for  an 
Mefinite  period.     In  a  case  in  which  a  permanent  artificial  opening  becomes 

^Nem  York  Mtd,  Journal,  Dec.,  1878. 
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advisable,  it  may  be  a  question  whether  a  large  fistulous  orifice  might  not  be 
established,  rendering  the  tracheal  tube  unnecessary.  As  bearing  on  this 
question,  the  following  case  is  of  interest:  A  patient,  aged  about  forty, 
admitted  into  one  of  my  wards  in  Bellevue  Hospital  and  suffering  from  the 
effects  of  a  debauch,  had  a  fistulous  orifice  in  the  anterior  portion  of  the 
trachea  large  enough  to  admit  the  end  of  the  forefinger.  This  fistula  followed 
a  wound  received  in  a  fracas,  and  had  existed  for  seventeen  years.  It  occasioDed 
little  or  no  inconvenience  in  respiration.  There  were  no  symptoms  of  inflmm- 
mation  or  irritation  of  the  trachea  or  bronchial  tubes,  and  he  was  entirely  froe 
from  pulmonary  disease ;  the  only  inconvenience  which  it  occasioned  wej  ia 
speaking.  In  order  to  direct  a  current  of  air  through  the  glottis  Hufficienl 
for  the  production  of  the  voice,  he  was  accustomed  to  approximate  the  chia 
to  the  sternum,  and  in  this  way  he  was  able  to  close  the  fistula. 

The  laryngoscope  has  proved  to  be  of  great  practical  value  in  detenniniog 
the  existence,  situation,  size,  and  character  of  morbid  growths  within  the 
larynx,  and  in  facilitating  surgical  operations  for  their  removal  through  the 
laryngeal  aperture.  Cohen  states  that  prior  to  laryngoscopy  probably  not 
more  than  seventy  cases  of  morbid  growths  within  the  larynx  were  to  he 
found  in  medical  literature,  whereas  within  the  last  twenty  years  thoueiMb 
of  such  cases  have  been  reported. 

The  larynx  has  been  extirpated  for  the  removal  of  carcinoma,  and  an  aitb 
ficial  larynx  has  been  substituted.     The  first  operation  of  this  kind  was  p 
formed  successfully  by  Billroth.      (Surgical  works  are  to  be  consulted  i 
this  and  other  operative  procedures  for  tumors  of  the  larynx.) 


SECTION    SECOI^D. 
DISEASES  AFFECTING  THE  CIRCULATORY  SYSTEM. 


CHAPTER    I. 

^PERICARDITIS. 

IntTodactory  Hemarks.— Acnte  Pericarditis:  Anatomical  Characters;  Clinical  History; 
Pathological  Character ;  Causation ;  Diagnosis ;  Prognosis ;  Treatment. — Chronic  Peri- 
carditis.— Pneomo-Pericarditis. 

DISEASES  affecting  the  circulatory  system  are  seated  either  in  the  blood- 
Tessels  or  in  the  central  organ  of  the  circulation — the  heart.  There  is  a 
group  of  affections  existing  independent  of  the  organs  of  the  circulatory  sys- 
tem and  involving  certain  morbid  changes  of  the  blood.  The  affections 
belonging  in  this  group  are  simple  or  benign  ana3mia,  chlorosis,  leucocythae- 
mia,  pseudo-leucocythaemia,  lymphatic  anaemia,  or  Hodgkin's  disease,  perni- 
cious anaemia,  and  to  these  may  be  added  Addison's  disease.  These  affections 
proceed  from  defect  or  disturbance  referable  to  the  blood-producing  organs. 
They  will  be  considered  in  a  separate  section  (Section  III.),  under  the  head- 
ing Diseases  affecting  the  Haematopoietic  System.  Morbid  conditions  of  the 
blood,  not  recognized  as  individual  affections,  being  common  to  different  dis- 
eases, are  considered  in  Part  First  of  this  work.  Diseases  of  the  vessels, 
entering,  as  they  do,  much  more  largely  into  maladies  which  belong  to  the 
surgeon  than  into  those  which  fall  within  the  province  of  the  physician,  are 
fully  considered  by  surgical  writers.  Of  the  diseases  of  the  arteries,  aneur- 
ism.s  situated  within  the  chest  and  abdomen  will  alone  claim  attention  in  this 
treatise.  Thoracic  aneurisms  will  be  noticed  in  this  section,  and  those  situated 
within  the  abdomen  will  be  referred  to  in  connection  with  abdominal  tumors 
in  Section  IV.  This  section  will  be  devoted  chiefly  to  diseases  affecting  the 
heart. 

The  diseases  of   the  heart   are  conveniently  arranged   in  the  following 
groups:  1.  Inflammatory  affections ;  2.  Structural  lesions;  3.  Functional  dis- 
orders.   Inflammation  affecting  the  heart  gives  rise  to  different  diseases  accord- 
ing to  the  structure  in  which  it  is  seated.     Inflammation  of  the  serous  mem- 
brane investing  the  heart  (the  pericardium)  gives  rise  to  the  disease  called 
prionrrfiVw.     Inflammation  of  the  membrane  lining  the  cavities  of  the  heart 
(the  endocardium)  is  another  disease,  called  endocarditis.     Inflammation  of 
the  substance  of  the  heart  (the  myocardium)  is  distinguished  as  inyocarditis. 
These  three  inflammatory  diseases  claim  separate  consideration. 

Acute  Pericarditis. 

Pericarditis  occurs  as  an  acute  and  as  a  chronic  affection.  Acute  peri- 
carditis will  be  now  considered,  and  afterward  the  chronic  form  of  the  dis- 
eaae. 
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Anatomical  Characters. — Acute  pericarditis  may  be  either  dilTuse  or 
circumscribed.  When  circumscribed,  the  inflaiiiuiatory  products  are  usually 
deposited  at  the  base  of  the  heart,  near  the  origin  of  the  great  vessels.  Dif- 
fuse pericarditis  is  the  usual  form.  The  morbid  appearances  resulting  frooi 
acute  inflammation  in  this  situation  are  essentially  the  same  as  in  inflamma^ 
tion  of  other  serous  membranes — for  example,  the  pleura.  The  serous  mem- 
brane is  at  first  reddened  in  consequence  of  congestion  and  small  ecchy* 
moses.  The  inflammatory  exudation  consists  of  fibrin,  serum,  pus-cells,  and 
red  blood-corpuscles.  In  the  majority  of  cases  it  is  sero-fibrinous,  the  piuh 
cells  not  being  sufficient  in  number  to  render  opaque  the  fluid  part  of  the 
exudation.  The  exudation  may  consist  almost  wholly  of  fibrin,  with  Teiy 
little  serum.  This  has  been  called  dry  pericarditis.  Under  exceptional  di^ 
cumstances  the  red  blood-corpuscles  are  present  so  abundantly  as  to  give  It 
the  serum  a  reddish  or  brownish  coloration.  This  constitutes  hemorrhagie 
pericarditis.  It  occurs  especially  in  connection  with  tuberculosis  or  cancer 
of  the  pericardium  and  also  as  a  complication  of  scorbutus.  TubercaloM 
pericarditis  may  occur,  although  very  rarely,  without  tuberculous  deposita  ii 
any  other  part  of  the  body.  In  rare  instances  the  exudation  is  pnruleiilb 
This  may  occur  in  pyaemia  and  in  consequence  of  the  extension  of  a  pim> 
lent  inflammation  in  the  neighborhood,  as  in  cases  of  suppurative  pleuritic 
hepatic  abscess,  etc.  In  acute  difl'use  pericarditis  the  fibrin  is  deposited  ■ 
the  form  of  a  luyer  or  a  series  of  layers  on  the  visceral  and  on  the  parietal  | 
surface  of  the  membrane.  It  is  a  peculiarity  of  this  fibrinous  pseudo-mem-  , 
brane  that  its  free  surface  has  a  rough,  shaggy  appearance,  due  to  the  pio^  i 
jection  of  a  number  of  filaments  and  villous  processes  {cor  vdhsuiUy  haiij  i 
heart).  This  peculiar  disposition  is  attributable  to  the  constant  chomiog  j 
action  of  the  heart.  J 

The  quantity  of  liquid  efl'usion  in  different  cases  of  pericarditis  vaim  \ 
greatly,  amounting  in  some  cases  to  a  few  ounces  only,  and  in  other  cases  ft  j 
a  pint  or  more.  It  is  usually  of  a  yellowish  color,  and  contains  flocculi  of  1 
fibrin.  Wandering  cells  or  pus-cells  are  present  in  the  fibrinous  layer  and  is  t 
the  serum,  also  in  varying  numbers  in  the  tissue  of  the  serous  membnot  * 
itself.  Whether  these  have  any  other  origin  than  emigration  from  the  Mood  ■ 
is  still  a  matter  of  dispute. 

If  recovery  take  place,  the  serum  is  absorbed ;  the  fibrin  undergoes  a  mih 
lecular  disintegration,  and  is  absorbed.  At  the  same  time  new  connediTt 
tissue  in  the  form  of  adhesions  is  developed.  The  process  of  their  formic 
tion  is  the  same  as  in  pleurisy  (p.  117).  The  pericardial  sac  may  be  eom» 
pletely  obliterated  by  the  firm  adhesion  of  its  two  layers,  or  it  may  be  ptl^ 
tially  obliterated.  The  adhesions  may  ahso  develop  in  the  form  of  threadi 
and  bands  stretching  between  the  pericardial  surfaces. 

Purulent  pericarditis  runs  a  less  favorable  course.  Several  pints  of  [Mt 
may  accumulate  in  the  pericardial  sac.  It  sometimes  happens  that  the  pan- 
ctal  layer  of  the  pericardium  ulcerates,  and  the  pus  may  even  escape  extet^ 
nally  by  a  fistulous  opening.  It  is  possible  for  only  small  accumulations  of 
pus  to  be  absorbed. 

The  muscular  substance  of  the  heart  suffers  more  or  less  in  its  nutritiot  i^ 
all  cases  of  pericarditis.  The  most  frequent  change  is  parenchymatoos  stft. 
fatty  degeneration  of  the  muscular  fibres  situated  just  beneath  the  [ 
dium.  The  fibrous  thickening  of  the  visceral  pericardial  layer  which  folio 
pericarditis  is  sometimes  accompanied  by  the  growth  of  fibrous  tissue 
the  subjacent  muscular  substance,  and  a  consequent  atrophy  of  the  mv 
fibres  in  this  situation. 

The  most  convenient  mode  of  dividing  acute  diffuse  pericarditis  into  i 
is  the  same  as  that  adopted  in  pleuritis.     The  first  stage  extends  to  the  l 
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when  liquid  eflfusioD  takes  place  to  an  extent  sufficient  to  be  appreciated  by 
the  physical  signs.  The  second  stage,  or  the  stage  of  effusion,  continues 
until  the  liquid  is  absorbed.  The  third  stage  extends  from  the  absoq^tion  of 
the  liquid  to  the  recovery,  and  this  is  generally  the  stage  of  convalescence. 

Clinical  History. — The  symptoms  are  almost  invariably  made  up,  to  a 
greater  or  less  extent,  of  those  arising  from  coexisting  affections ;  fur  in  the 
jn^at  majority  of  cases  the  disease  is  associated  with  articular  rheumatism, 
Bnght's  disease  of  the  kidneys,  or  pleuritis  with  or  without  lobar  pneumo- 
nitis. Under  these  circumstances  it  is  not  always  easy  to  determine  to 
what  extent  certain  symptomatic  phenomena  are  due  to  the  cardiac  disease. 
As  a  rule,  the  development  of  the  inflammation  is  attended  with  more  or  loss 
pain,  which  in  some  cases  is  acute  and  lancinating,  like  the  pain  in  pleuritis, 
and  increased  by  forced  breathing,  so  that  the  disease  has  not  infrequently 
been  supposed  to  be  inflammation  of  the  pleura.  The  intensity  of  the  pain 
varies  much  in  different  cases ;  it  is  not  always  a  prominent  symptom,  and 
it  is  sometimes  slight  or  even  wanting.  The  pain  may  be  increased  by  acts  of 
deglutition,  by  eructations,  and  it  sometimes  is  analogous  to  that  in  angina 
pectoris.  The  facies  is  that  of  suffering  and  anxiety.  A  dry,  irritable,  sup- 
pressed cough  is  generally  present.  Tenderness  over  the  praecordia  is  more 
or  less  marked,  and  pressure  in  the  epigastrium  upward  in  a  direction  toward 
the  heart  sometimes  occasions  acute  pain.  The  pain  produced  by  a  deep 
inspiration  may  cause  the  patient  to  shorten  this  act,  and  hence,  by  way  of 
compensation,  the  number  of  respirations  per  minute  is  increased.  The  alse 
nasi  may  dilate  in  inspiration.  Patients  sometimes  manifest  suffering  from 
an  indefinite  sense  of  distress,  without  acute,  localized  pain,  and  in  women 
hysterical  phenomena  may  be  associated  with  the  development  of  the  disease. 
The  action  of  the  heart  is  increased,  amounting  sometimes  to  palpitation. 
The  pulse  is  more  or  less  accelerated,  quick,  and  vibratory.  Pyrexia  and  its 
concomitants — namely,  anorexia,  debility,  etc. — are  present.  These  are  symp- 
toms belonging  to  the  first  stage. 

The  duration  of  the  first  stage  is  usually  short.  An  appreciable  amount  of 
elTusion  may  take  place  in  a  few  hours,  and  it  is  rarely  delayed  beyond  one  or 
two  days.  The  acuteness  of  the  local  symptoms — namely,  pain  and  soreness 
— then  diminishes,  and  if  the  amount  of  liquid  effused  be  sufficient  to  fill 
or  distend  the  pericardial  sac,  symptoms  are  added  which  proceed  from  the 
pressure  of  the  liquid  upon  the  heart.  These  syniptoms  are — a  sense  of 
oppression  referable  to  the  prsecordia ;  a  tendency  to  syncope  on  exertion, 
which  leads  the  patient  to  refrain  as  much  as  possible  from  ni(»vcment8  of 
the  body  ;  feebleness  and  irregularity  of  the  pulse,  with  a  notable  increase  on 
emotional  excitement  or  any  muscular  effort ;  dyspnoea,  sometimes  amounting 
to  orthopnoea  if  the  accumulation  of  liquid  be  large  and  rapid ;  feebleness  of 
the  voice  or  even  aphonia  :  and  dy.sphagia,  in  8<mie  cases  produced  by  pressure 
of  the  distended  sac  on  the  recurrent  laryng.eal  nerves  and  on  the  oesophagus. 
Cyanosis  and  turgescence  of  the  cervical  veins  are  sometimes  marked,  due 
probably  to  pressure  on  the  auricles  and  the  venae  cavao.  Venous  pul.<<e  on 
the  neck  is  sometimes  observed.  Vomiting  is  an  occasional  symptom.  Sin- 
gultus may  be  produced  by  pressure  on  the  phrenic  or  brandies  of  the  pneu- 
mogastric  nerve.  Some  cases  are  characterized  by  remarkable  disturbance  of 
the  nervous  system.  Mental  aberration,  consisting  in  obstinate  taciturnity 
and  indifference,  alternating  with  paroxysms  of  maniacal  excitement  under 
the  influence  of  delusions  which  excite  terror,  is  occasionally  observed. 
Coma,  chorea,  and  tetanic  convulsions  have  been  known  to  occur.  These 
nymptoms  are  likely  to  mask  the  cardiac  disease  and  lead  the  practitioner  to 
suspect  disease  of  the  brain.  Autopsical  examinations  show  that  in  these 
20 
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cases  neither  inflaTnmation  nor  any  appreciable  lesion  of  the  neirons  syitoi 
exists,  and  hence  the  phenomena  are  to  be  referred  to  functional  dinturhiMo 
of  the  nervous  system. 

The  severity  of  the  disease,  as  denoted  by  the  symptoms,  correspoiids  It 
the  intensity  of  the  inflammation  and  the  amount  of  effusion.  If  the  iniaa. 
mation  be  slight  or  moderate  and  the  quantity  of  effused  liquid  small,  tht-' 
disease  may  run  its  course  without  any  symptoms  denoting  gravity,  and  tfci 
symptoms  may  not  even  point  to  the  existence  of  any  aflfection  within  tfci 
chest.  In  other  cases  it  is  one  of  the  most  distressing  and  formidable  of  4» 
eases.  The  symptoms  due  to  compression  of  course  diminish  as  the  liqail 
is  absorbed.  The  absorption  sometimes  goes  on  very  rapidly,  and  in  tUi 
respect  different  cases  present  great  variations.  If,  instead  of  being  abaoiM^ 
the  liquid  continue  to  accumulate  and  life  be  not  rapidly  destroyed,  the  pai» 
cardial  sac  may  become  greatly  dilated  and  the  affection  become  ehronift 
The  rapidity  and  completeness  of  recovery  after  absorption  will  depend  m 
the  amount  of  inflammatory  exudation.  This  may  be  too  abundant  to  fct 
absorbed,  and  the  disease  may  end  fatally  after  continuing  for  a  greater  m 
less  period  in  a  chronic  form.  In  cases  which  go  on  favorably  toward  reoovs* 
cry  the  action  of  the  heart  is  feeble  and  easily  excited  during  the  stage  rf 
convalescence. 

Pathological  Character, — Acute  pericarditis  does  not  differ  essentiallj 
in  character  from  other  serous  inflammations.  The  same  series  of  proeeMH 
which  t^ke  place  in  the  serous  inflammation  con.sidered  in  the  preceding  aet* 
tion  (Pleuritis)  occur  in  this  inflammation — namely,  fibrinous  exudation  aal 
liquid  effusion,  agglutination  followed  by  permanent  adhesion  of  the  fm 
surfaces  of  the  membrane,  and  sometimes  the  formation  of  pus.  Snppnn» 
tiVe  pericarditis,  however,  occurs  in  a  much  smaller  proportion  of  cases  Um 
suppurative  pleuritis,  or  empyema.  As  in  cases  of  pleuritis  and  other  serou 
inflammations,  so  in  different  cases  of  pericarditis,  both  the  actual  and  rdfr 
tive  amount  of  fibrin  and  serum  differ  greatly.  In  some  cases  the  qnantiq^ 
of  fibrin  is  small  and  the  effusion  of  liquid  abundant ;  in  other  eases  tkt 
fibrin  is  abundant  with  but  little  liquid ;  and,  again,  in  other  cases  both  fibiia 
and  liquid  are  cither  abundant  or  small.  Judging  from  the  number  of  cases 
which  I  have  seen,  drt/  pericarditis — that  is,  the  presence  of  fibrin  withoit 
serous  effusion — is  not  extremely  rare. 

Causation. — Acute  pericarditis  may  be  produced  traumatically  by  m^ 
forating  wounds  of  the  chest  or  contusions.  In  one  of  the  cases  wnieD  I 
liave  observed  it  was  produced  by  a  wound  inflicted  by  a  one-tined  folk.. 
Walshe  refers  to  a  case  in  which  the  pericardial  sac  was  perforated  in  the 
juggler's  trick  of  swallowing  a  sword,  and  fatal  pericarditis  was  induced.  In 
the  museum  of  Bellevue  Hospital  is  a  remarkable  specimen  in  whichasil 
of  false  teeth  is  contained  within  the  pericardial  sac.  The  teeth  were  swat- 
lowed  during  alcoholic  coma,  and.  lodging  in  the  lower  part  of  the  oesophagn% 
produced  ulceration  through  this  tube  and  into  the  pericardium,  giving  riieti  * 
fatal  pericarditis.  ^ 

Exclusive  of  its  traumatic  origin,  the  disease  is  almost  always  seoondaiji  . 
and  it  is  developed  in  the  course  of  acute  articular  rheumatism  oftener  tWi  \ 
in  connection  with  any  other  affection.  Occurring  in  the  course  of  rhenaa^-. 
tism,  it  is  distinguished  as  rheumatic  pericarditis.  It  would  appear,  ftoa- 
statistical  data,  to  occur  in  cases  of  acute  rheumatism  in  a  proportion  dk. 
about  1  to  6.  Sibson,  out  of  826  recorded  hospital  cases  under  his  eil% 
found  evidence  of  pericarditis  in  63.^     Without  having  noted  suflicient  dila'- 

*  Reynold^  8  Syttem  qf  Medicine, 
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»r  analysis,  I  am  sure  that  this  proportion  is  considerably  higher  than  in  my 
aperieDce.  The  comparative  infrequency  of  this  complication  in  the  cases 
rliich  have  come  under  my  observation  I  am  disposed  to  attribute  to  the 
lompt  and  efficient  employment  of  the  alkaline  treatment  which  for  many 
'WIS  has  been  in  vogue  in  this  country.  Generally,  the  development  is  in 
ke  early  part  of  rheumatism,  after  a  greater  or  less  number  of  the  joints 
ATe  been  affected,  but  occasionally  the  pericarditis  precedes  the  articular 
Jeetion.  When  it  follows  the  affection  of  the  joints,  it  is  not  due,  as  was 
bmerly  supposed,  to  a  metastasis  of  the  articular  affection,  but  it  proceeds 
hoB  the  same  morbid  condition  which  underlies  the  latter.  Bheumatic  peri- 
swfitis  is  generally  associated  with  endocarditis.  The  latter  existed  in  54 
bI  the  63  cases  analyzed  by  Sibson. 

Next  in  frequency  to  its  development  in  the  course  of  rheumatism,  it 
Deears  in  connection  with  either  acute  or  chronic  disease  of  the  kidneys.  It 
M  nol  Tery  infrequent  in  cases  of  chronic  Bright's  disease ;  but  it  is  a  rare 
eoDcomitant  of  the  renal  affection  which  follows  scarlatina  and  in  other  cases 
of  acute  diffuse  nephritis.  It  occurs  most  frequently  with  the  small  kidney 
«f  chronic  Bright*s  disease.  Sibson's  statistics  show  that  it  occurs  in  as 
Many  as  8  or  9  per  cent,  of  all  fatal  cases  of  Bright's  disease. 

Pyaemia,  scorbutus,  the  continued  and  eruptive  fevers,  erysipelas,  and 
ialuenxa  are  other  affections  in  connection  with  which  this  disease  has  been 
tlMcrred  to  occur.  It  is  a  not  very  infrequent  concomitant  of  pleuritis  and 
«f  pneomonitis,  affecting  either  the  right  or  left  lung — oftener  the  latter. 
Pencarditis  may  be  secondary  to  peritonitis  and  to  inflammation  in  the  medi- 
Mlinnm 

I  have  met  with  a  few  cases  in  which  a  careful  examinatipn  failed  to  dis- 
esfer  any  pre-existing  or  coexisting  disease,  nor  was  any  other  affection 
Irrdcped  so  long  as  the  patients  remained  under  observation,  the  periods 
citea^g  only  to  the  time  when  they  had  recovered  sufficiently  to  leave  the 
hispital.  The  extreme  infrequency  of  such  cases  renders  it  extremely  prob- 
aUe  that  whenever  pericarditis  exists  some  one  of  the  affections  just  named 
win  be  found  associated  with  it. 

DuoNOBis. — The  events  belonging  to  the  clinical  history  of  acute  peri- 
cuditis  are  not  sufficiently  diagnostic  for  the  disease  to  be  discriminated,  by 
tke  symptoms  alone,  from  pleuritis,  pneumonitis,  or  pleurodynia.  Its  coex- 
iBlenee  with  the  two  former  of  these  affections  could  not  be  ascertained,  and 
iti  existence  would  surely  be  overlooked  in  the  cases  in  which  the  symptoms 
He  but  little  marked.  The  diagnosis  must  rest  on  physical  signs.  The  pres- 
flMe  of  inflammatory  exudation  gives  rise  to  an  adventitious  sound  or  mur- 
wm  etused  by  the  rubbing  together  of  the  pericardial  surfaces  in  the  move- 
■etts  of  the  heart.  This  sign  is  proof  of  the  existence  of  pericarditis,  and, 
n  the  exudation  takes  place  usually  within  a  few  hours  after  the  beginning 
of  bfiammation,  the  sign  becomes  available  for  diagnosis  at  an  early  period 
«f  the  disease.  The  sign  is  called  the  pt^ricardial  or  cardiac-friction  min-ninry 
oriometimes,  in  contradistinction  from  the  murmur  produced  by  blood-cur- 
mti  within  the  heart,  an  exocardial  murmur, 

Tlie  friction  murmur  is  to  be  distinguished  from  the  murmur  produced 
iriddo  the  heart,  called  endocardial  or  hellowx  murmur^  by  attention  to  the 

Mlowing  points :  It  is  double ;  that  is,  consisting  of  two  adventitious  sounds 

1~  fcr  eieh  beat  of  the  heart,  one  produced  by  the  systolic  and  the  other  by  the 
fintoUc  cardiac  movements.  The  character  of  the  murmur  denotes  friction ; 
dat  is,  it  is  nibbing,  grazing,  or  grating,  and  at  a  later  period  in  the  disease 
it  my  be  creaking,  like  the  sound  of  new  leather.  It  is  limited  to  the  prae- 
w^  not  propagated  beyond  the  borders  of  the  heart,  and  it  may  be  limited 
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:o  :i  portion  of  the  prnecordial  space.  As  regards  its  intensity,  it  differs  mncb 
in  litferLMit  cases^  and  it  may  vary  in  the  same  case  during  an  examination,  the 
variations  being  dependent  on  the  force  of  the  heart's  action.  It  has  not  the 
same  '^x^  connection  with  the  normal  heart-sounds  as  have  the  endocardial 
murmurs ;  in  other  words,  it  does  not  observe  the  same  regularity  in  rhythm 
as  the  latter.  This  is  a  striking  point  of  distinction.  It  is  intensified,  and 
s4)nietimos  changed  in  character,  by  firm  pressure  with  the  stethoscope.  In 
(.•oniiection  with  a  rough  friction  murmur,  fremitus  is  sometimes  felt  by  the 
hand  applied  to  the  prsecordia. 

A  friction  murmur,  if  ever  wanting  in  the  first  stage  of  pericarditia,  is 
prosi>nt  so  generally  that  we  arc  warranted  in  basing  an  exclusion  of  the 
disease  on  its  absence,  provided  sufficient  time  have  elapsed  for  inflammatory 
exuilation,  and  limiting  the  question  of  diagnosis  to  the  first  stage.  The 
murmur  is  almost  pathognomonic  taken  in  connection  with  the  symptoms 
and  histt>ry ;  yot  there  is  one  source  of  fallacy — namely,  the  production  of 
an  intrapleural  friction  murmur  by  the  movements  of  the  heart  in  cases  of 
plouritis.  A  friction  murmur  accompanying  the  systolic  and  diastolic  move- 
ments of  the  heart,  continuing  while  the  patient*s  breathing  is  voluntarily 
suspended,  may  be  thus  produced  irrespective  of  pericarditis.  I  have  met 
with  si'veral  examples,  the  absence  of  pericarditis,  notwithstanding  a  well- 
marked  murmur  with  cardiac  rhythm,  having  been  determined  by  examina- 
tion atter  death.  This  is  called  a  c«rf/*a/-/>fc//re/ /riWibw  murmur.  It  is  to 
be  suspeetiHi,  if  pleuritis  be  known  to  exist  with  or  without  pneumonitis, 
when  the  murmur  is  limited  to  the  border  of  the  heart,  the  intensity  of  the 
murmur  varying  much  more  than  the  ordinary  cardiac  murmur  during  the 
periiuls  of  examination,  it  being  heard  in  some  cases  only  at  the  end  of 
inspinition.  and  generally  being  affected  more  or  less  by  the  respiratory 
mt»vements. 

Ill  the  siHHmd  stage  the  occurrence  of  liquid  effusion  and  its  amonnt  are 
determined  by  percussion.  Abnormal  dulness  or  flatness  exists  over  an 
inerea>ed  area  in  the  pnecordial  region.  The  pericardial  sac,  if  filled  with 
b.juul,  tonus  a  pyriform  tumor,  the  boundaries  of  which  are  readily  defined 
b\  per\»uv>ion.  The  base  is  situated  below  the  level  of  the  apex-beat  in 
he.ilih  ;  the  left  border  extends  beyond  the  left  nipple  to  a  greater  or  less 
extent,  and  the  right  lH>riler  between  the  right  margin  of  the  sternum  and 
the  lii^lit  nipple;  the  apex  is  near  the  sternal  notch.  The  situation,  size, 
atiil  >li.ipe  «»f  the  area  ot*  dulness  or  flatness  point  to  pericardial  effusion. 
1 1  the  periear\lial  sac  be  partially  filled  with  liquid,  the  area  of  dulness  in 
the  pr.eet»rdia  is  abnormally  widened  at  and  below  the  apex  of  the  heart,  the 
wuhuhii;  exieiiding  more  or  less  upward  in  proportion  ti)  the  quantity  of 
i!hi>u»h.  \\»eal  resonance  is  diminished  or  absent  within  the  area  of  dulness 
*»i  tiaiiie.vs.  and  also  voeal  fremitus.  If  the  sac  be  distended  with  liquid,  the 
pi.eeindi.i  niav  Ik»  abnormally  prominent  and  the  intercostal  depressions  abol- 
i.-^lud.  ;!'»  in  pleuritis,  within  this  region.  Mensuration  will  show  the  increased 
M/.e  of  tlie  prjivordia.  The  extent  of  dulness  or  flatness  at  different  periods 
,»t  the  vhva.M'  \\ill  show,  on  the  one  hand,  progressive  increase,  or,  on  the 
x*.!ut  hand,  diminution  of  the  quantity  of  liquid,  and  at  length  its  complete 
u-iuv»\al.  I>r.  J.  M.  K\>teh  has  called  attention  to  the  fact  that  the  pericardial 
I.*.,  \khen  tilled,  ujives  rise  to  flatness  on  percussion  in  the  fifth  intercostal 
xi',ue  v»u  the  ri>;hi  .side — a  fact  which  I  have  clinically  verified. 

Kk'   trieiioii   murmur  either  diminishes  or  disappears  after  considerable 

..tu^.v^M  of  liiiuid  has  taken  place.     Not  infrequently  it  continues,  although 

•  .:;vaulial  Nae  may  be  filled  with  liquid  and  even  much  dilated.     Under 

»,   .    ..!eaui.\ianivrt  it  is  sometimes  heard  when  the  patient  is  raised  to  the 

^.;,,  .,   leAiure,  and  it  may  disappear  when  the  patient  lies  on  the  back.     If 
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it  have  disappeared  or  been  diminished  during  the  stage  of  effusion,  it  returns 
urith  increased  intensity  after  the  absorption  of  the  liquid,  and  it  then  persists 
until  agglutination  of  the  pericardial  surfaces  takes  place.  Occasionally  it 
continues  during  convalescence  and  after  apparent  recovery. 

The  apex-beat  of  the  heart  is  weakened  and  may  be  suppressed  by  the  pres- 
ence of  liquid.  If  the  accumulation  of  liquid  be  considerable,  the  situation 
of  the  beat  is  altered.  It  is  raised  to  the  fourth  intercostal  space,  and  carried 
to  the  lefl  as  far  as,  or  even  beyond,  the  line  of  the  nipple.  The  sounds  of 
the  heart  are  rendered  feeble  and  distant  by  the  presence  of  liquid,  especially 
the  first  sound,  and  this  becomes  short  and  valvular  like  the  second  sound. 

By  means  of  these  signs  the  diagnosis  of  pericarditis  is  generally  made 
without  difficulty.  Bearing  in  mind  the  frequency  of  its  occurrence  in  artic- 
ular rheumatism,  daily  examinations  of  the  chest  in  cases  of  that  disease  with 
reference  to  this  complication  should  not  be  omitted.  The  fact  that  it  occurs 
in  caaes  of  Bright's  disease  should  also  be  borne  in  mind ;  in  fact,  it  ia  a  good 
rule,  in  examining  a  patient  with  any  disease,  not  to  omit  an  exploration  of 
the  praecordia.  Developed  in  connection  with  pleuritis  or  pneumonitis,  it 
may  be  overlooked,  and  the  diagnosis  involves  more  difficulty  than  when  it 
occurs  in  other  pathological  connections.  The  determination  of  pericardial 
effusion,  if  a  large  effusion  also  exist  in  the  left  pleural  sac,  is  not  always  easy, 
and  the  chief  reliance  in  such  a  ea<>e  must  be  on  the  presence  of  a  friction 
murmur,  which  is  produced,  not  without,  but  within,  the  pericardial  sac.  I 
have  reported  a  case  in  which  the  heart  was  enveloped  in  either  a  carcino- 
matous or  sarcomatous  growth,  completely  filling  and  distending  the  pericar- 
dial sac  without  altering  its  form.^  In  this  unique  case  the  signs  were  those 
of  pericardial  effusion,  and  this  was  the  diagnosis.  It  is  difficult  to  see  how 
pericardial  effusion  could  be  excluded  in  such  a  case,  except  by  means  of  an 
exploratory  puncture,  which  might  have  been  resorted  to  without  harm. 

In  a  case  under  my  observation  the  pericardium  became  agglutinated  over 
the  left  half  of  the  heart,  and  the  right  half  of  the  sac  was  filled  with  effused 
liquid.  Such  a  case,  if  not  observed  from  the  beginning,  offers  a  puzzling 
problem  in  diagnosis. 

The  occurrence  of  delirium,  coma,  etc.  in  some  cases  of  pericarditis  masks 
the  symptoms  pointing  to  the  latter.  An  examination  for  the  signs  of  peri- 
carditis should  not  be  omitted  in  cases  presenting  notable  disturbance  of  the 
nervous  system. 

Prognosis. — Acute  pericarditis  is  in  some  cases  a  very  dangerous  disease, 
but  in  other  cases  comparatively  mild.  The  gravity  depends  much  on  the 
intensity  of  the  inflammation,  the  amount  of  inflaniniatory  exudation,  and 
more  especially  the  <|uantity  of  liquid  effu.sion,  together  with  the  rapidity  with 
which  it  takes  place.  A  large  quantity  of  liijuid,  rapidly  effused,  may  lead 
quickly  to  a  fatal  termination.  Death  in  such  cases  is  caused  by  paralysis 
of  the  heart  from  compression,  and  cases  have  occurred  in  which  life  was 
destroyed  in  this  way  after  the  lapse  of  a  few  hours  only  from  the  time  of  the 
attack.  Generally,  however,  the  duration  of  the  disease  in  fatal  cases  is  from 
one  to  two  weeks,  and  death  takes  place  by  slow  asthenia.  In  such  cases  the 
immediate  cause  of  death  is  either  the  prolonged  compression  of  the  heart  by 
liquid,  or  weakening  of  the  heart's  action  as  a  direct  effect  of  the  inflammation 
on  the  muscular  fibres,  or  both  causes  combined.  Sudden  death  by  syncope 
is  liable  to  be  produced  by  muscular  exertion,  especially  if  there  be  much  liq- 
nid  effusion.  A  patient  under  my  observation,  affected  with  mild  pericarditis, 
died  instantly  on  getting  out  of  bed  to  go  to  stool. 

The  fatality  in  cases  of  acute  pericarditis  is  often  due,  not  so  much  to 

'  Vide  TrealiK  on  Diseatfei  of  the  Heart,  2d  ed. 
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the  disease  per  se,  as  to  coexisting  affections.     In  fact,  exclusiTc  of  the 
dents  just  referred  to,  the  disease  tends  to  recovery.    The  danger  varies  gretdj 
with  its  different  pathological  connections.     Rheumatic  pericarditis,  not 


ciated  with  pleuritis  or  pneumonitis,  is  rarely  fatal.  On  the  other  hand,  peA 
carditis  developed  in  the  course  of  Bright's  disease  proves  fatal  in  a  verylaigi ' 
proportion  of  cases.  This  difference  is  explained  by  the  ability  of  the  syiMi 
to  sustain  any  important  intercurrent  affection  being  widely  different  in  ihmS 
two  diseases.  Cases  in  which  the  pericarditis  occurs  as  a  compIieatioB  liF 
pleuritis  or  pneumonitis  show  a  large  fatality.  Traumatic  cases  generally  erf 
in  recovery,  provided  the  heart  be  not  injured.  Occurring  as  an  idiopatUl 
affection  and  uncomplicated,  the  prognosis  is  favorable. 

If  the  disease  do  not  prove  fatal  during  its  acute  course,  it  either  ends  M 
recovery  or  it  becomes  chronic.  Chronic  pericarditis  will  claim  separate  eMi^> 
sideration.  In  the  cases  which  end  in  recovery  the  usual  result  is  adherig^a 
by  the  intervention  of  newly-formed  tissue,  of  the  pericardial  surfaces  ofir 
the  whole  or  the  greater  part  of  the  organ.  In  a  small  proportion  of  cases  tl||i 
adhesion  is  limited  to  a  few  small  spaces.  Occasionally,  patches  of  fibrous  ti^ 
sue,  without  adhesion  of  the  two  surfaces,  are  the  only  permanent  effects  sF 
the  disease.  It  is  doubtful  if  complete  absorption  of  the  inflammatory  emi^ 
dation  ever  takes  place,  followed  by  no  adventitious  tissue  and  leaving  w$ 
trace  of  the  disease. 

Treatment. — The  widely  different  circumstances  under  which  acate  jtAt 
carditis  occurs  must  of  course  be  taken  into  account  iu  the  treatment.  IhSj 
question  as  to  the  propriety  of  bloodletting  and  other  measures  heretofosi 
distinguished  as  antiphlogistic  can  only  be  entertained  in  the  first  stage  if^ 
the  disease  and  when  it  is  idiopathic  or  traumatic  or  connected  with  jimi. 
matism.  Thc^e  measures  are  undoubtedly  inappropriate  when  it  is  devel 
in  the  progress  of  Bright's  disease  or  when  it  is  secondary  to  pleuritis  s|^ 
pneumonitis.  In  general  terms,  the  propriety  of  these  measures  admits  ST^ 
consideration  only  when  the  pericarditis  is  cither  primary,  or  secondary  lSl! 
affections  which  do  not  in  themselves  impair  considerably  the  ability  of  At: 
system  to  sustain  an  additional  disease.  When  not  associated  with  other  ~~ 
eases  which  arc  in  themselves  dangerous,  it  is  to  be  borne  in  mind  that  psrif> 
carditis  tends  to  recovery. 

In  the  cases  to  which  bloodletting  must  be  limited  the  general  prindpUj 
which  are  to  govern  its  employment  are  the  same  as  in  other  acute  in:^ 
mations.  These  principles  have  been  considered.^  Some  importance,  perhn^i 
belongs  to  this  consideration — namely,  by  diminishing  the  mass  of  blood  wk 
heart  is  less  excited  and  its  labor  diminished.  On  the  other  hand,  it  is  to  hi; 
considered  that  the  danger  incident  to  the  disease  is  mainly  from  paralysis  of 
the  heart  or  impairment  of  its  muscular  power.  Giving  due  weight  to  thsii 
considerations,  bloodletting  should  be  employed  with  great  circomspeetisi^ 
even  in  the  few  cases  in  which  the  symptoms  relating  to  the  circulation,  i|(i 
the  first  stage  of  the  disease,  may  appear  to  indicate  it.  It  is  never  indieslst- 
after  considerable  effusion  has  taken  place. 

Depletion  by  means  of  saline  purgatives  is  indicated,  in  the  first  stage,  by  ll|^.- 
same  symptoms  as  in  other  acute  inflammations.  This  remark  is  alike  sppBsr-  ' 
able  to  nauseant  and  other  sedatives.  These  should  be  limited  to  the  IflK 
stage.  They  might  prove  pernicious  if  continued  after  effusion  has  oocairil^ 
and  hence  the  great  importance  of  determining  the  presence  of  liquid  mK 
its  amount  by  physical  signs. 

Shall  the  system  be  brought  under  the  influence  or  mercury  in  thelnft 
stage?      This  is  a  question  which  different  writers  and  practitioners  ' 

^  Vide  p.  125  et  $eq. 


ACUTE  PERICARDITIS.  311 

answered  difTerently,  some  advocating  rapid  niercurialization  as  highly  import- 
ant, others  regarding  it  as  needless  and  hurtful.  In  the  canes  in  which  mer- 
cury is  by  some  considered  important,  and  by  many  admissible,  my  experience 
leads  me  to  be  satisfied  to  forego  it«  use. 

Opium  is  of  great  value  in  this  as  in  other  acute  inflammations.  It  is 
indicated  by  pain  and  constitutional  disturbance,  and  is  to  be  employed  suf- 
ficiently to  relieve  the  general  and  local  symptoms.  The  form  of  opiate  and 
the  mode  of  adminii^t^ation  are  to  be  determined  by  the  circumstances  in 
individual  cases. 

Locally,  mild  revulsive  and  soothing  applications  are  useful  in  the  first 
stage.  Sinapisms,  a  poultice,  the  water-dressing,  or  the  spongio-piline  satu- 
rated with  a  warm  anodyne  infusion  may  be  employed.  Blisters  in  this 
stage  should  not  be  employed.  Aside  from  their  interference  with  the  daily 
physical  explorations,  which  are  vastly  important,  they  do  more  harm  by 
adding  to  the  pain  and  constitulional  disturbance  than  good  by  way  of  revul- 
sion. By  German  writers  cold  applied  to  the  prsecordia,  as  in  the  treatment 
of  acute  plcuritis  and  pneumonitis,  is  said  to  be  useful.  The  evidence  of  it« 
usefulness  is  the  relief  of  pain,  together  with  diminished  frequency  of  the 
heart's  action. 

The  indications  in  the  second  stage  relate,  ,/?r»/,  to  the  liquid  effusion.  If 
the  amount  of  efi'usion  be  sufficient  to  enfeeble  the  heart  by  compression,  it 
is  highly  important  to  effect  the  removal  of  the  liquid  as  speedily  as  possible. 
For  thi.s  end  the  prsecordia  may  be  painted  daily  with  the  tincture  of  iodine, 
or  small  blisters  may  be  applied,  removing  them  as  soon  as  vesication  begins, 
and  allowing  the  blistered  surface  to  dry  up  rapidly.  Hydragogue  cathartics 
and  diuretics  may  be  employed,  as  in  pleuritis,  taking  care  not  to  carry  these 
measures  so  far  as  to  depress  the  vital  powers  and  weaken  the  heart's  action. 
This  caution  is  of  great  importance,  and  it  suggests  a  secotid  indication  which 
may  be  present  in  the  second  stage — namely,  to  strengthen  the  heart's  action 
and  support  the  powers  of  life  by  the  timely  and  judicious  use  of  alcoholics, 
tonics,  and  nourishment.  Keeping  in  view  the  fact  that  the  disease,  if  it 
end  fatally,  destroys  life  by  aflfecting  directly  the  heart's  action,  the  measures 
just  named  are  indicated  with  an  urgency  proportionate  to  the  degree  of  fee- 
bleness of  the  circulation.  All  measures  which  tend  directly  or  indirectly  to 
weaken  the  circulation  or  depress  the  vital  powers  are  contraindicatcd  in  the 
second  stage.  The  liability  to  fatal  syncope  on  exertion  is  to  be  borne  in 
mind,  and  quietude  should  be  rigidly  enjoined.  Feebleness  and  irregularity 
of  the  pulse  in  the  second  (and  sometimes  in  the  first)  stage  constitute  an 
indication  for  digitalis,  which,  however,  should  not  be  given  sufliciently  to 
retard  unduly  the  heart's  action. 

During  the  stage  of  convalescence  precautions  against  undue  excitement 
of  the  action  of  the  heart  by  exercise,  mental  emotions,  over-repletion  of  the 
stomach,  etc.  are  more  important  than  during  recovery  from  most  other 
acute  inflammations.  At  the  same  time,  convalescence  will  be  expedited 
and  complete  recovery  secured  by  a  nutritious  diet,  tonic  remedies,  gentle 
gestation  out  of  doors,  and  other  hygienic  measures  to  promote  speedy 
recuperation. 

In  the  treatment  of  pericarditis  developed  in  the  course  of  either  rheuma- 
tism or  renal  disease  it  may  be  important  to  take  into  account  the  supposed 
presence  in  the  blood  of  a  morbid  material  upon  which  the  pericardial  inflam- 
mation depends.  The  indication  derived  from  this  view  of  the  causation  is, 
in  general  terms,  to  jremove,  if  possible,  the  continued  operation  of  the  cause 
1  y  measures  addressed  to  the  morbid  conditions  of  the  blood  belonging  to 
tho^e  afiections.  This  part  of  the  treatment,  however,  will  be  more  appro- 
priately considered  hereafter  in  connection  with  rheumatism  and  renal  dis- 
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e.ise.     Tlir  importance  f^f"  njeasurcs  tn  prevent  tljc  developmcnl   of  perieiir- 
ditb  in  the  course  of  ihest*  discuses  will  also  be  theu  considereij. 

If  the  disease  eud  in  reeovery  without  becoming  chrowic,  ndhesion  of  the 

ioricardial  surfaces  to  a  greater  or  less  extent  muy  be  expected  to  take  plsjie. 
'his  restult  was  formerly  supposed  to  lead  to  proj^cressive  enlargement  of  the 
lieart,  and  therefore  pericarditis  was  regarded  a:*  a  highly  serious  diseiu^e  with 

Ifiiferonce  to  it»  remote  effects.  This  is  art  error  which  arose  from  imputing  t« 
pericardial  adhesions  the  consequences  of  the  valvular  lesions  which  ufien  rL»ox- 
ihl,  It  may  be  d<nibted  if  adhesions  alone  tend  to  produce  enbirgement.  and 
there  isreascm  to  Ijelievc  that  if  not  associated  with  valvulnr  le^dous  ?^ 
five  rise  to  little  inconvenience.  The  pericardial  surfaces  are  not  iutV 
itmnd.  ill  autopj^iral  examinationSj  universally  adherent  as  a  result  M'  aiicieufc] 
L^rienrditis.  without  any  other  evidence  of  cardiac  disease,  when  no  syoi 

|iomH  referable  to  the  heart  had  existed  during  life.     Universal  adhesion?  ma 
be  diagnostieated  by  finding  the  apex  of  the  heart  immovable  when  the  body 
is  placed  in  different  positions,  by  a  visible  retraction  of  the  chest-wall  and 
epigastrium  synchronously  with  the  ventricular  systole;  and  by  tin-  hi r. 

[fieial  cardiac  space  remaining  unchanged  by  a  deep  inspiration.     Tb- 
ical  signs  denote  adhesions  not  only  of  the  viseenil  and  parietal  suti.,.  v^  -i 
the  pericardium,  but  of  the  external  surface  to  the  adjacent  lung  and  the 
parietes  of  the  ehe^t.     If  the  latter  adhesions  have  not  taken  place ,  the  data 
fur  a  diagnosis  are  wanting. 
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Chronic  pericarditis  may  be  subacute  frcmi  the  beginning,  or  ft  may  folia" 
the  acute  form  t)f  the  disease.  If  iiciite  pericarditis  do  not  end  in  CHinva* 
ileseence  after  the  lapse  of  frtitn  two  to  three  week:^,  it  becomes  a  chranie 
nfleetion*  As  regards  atuitomical  characters,  cases  differ.  In  some  caae««  of 
chronic  pericarditis  there  is  no  litjuid  effusion,  but  the  pericardial  ^urfacea  are 
agglutinated  by  several  layers  of  tibrinous  exudation,  which  collectively  may 
be  half  an  inch  or  more  in  thicknes^i.  Under  these  circumstances  the  exuda* 
lion  is  not  absorbed,  a  low  grade  of  inflammation  continues,  and  the  diDis^ii 
often  ends  fatally  after  a  variable   duration. 

In  other  cases  li<(uid  effusion  remains  and  progressively  accnmulates;  tUe 
pericardial   sac  l»ecomes  more  or  less  dilated,  and  it  is  Sfmietinies  so  much 
enlarged  as  to  depress  the  diaphragm   and  occupy  the  greater  part  of  iht* 
thoracic    space.       In  a  case  reported  by   Dr.  T.  P.  ^^atlerlhwaite  the   li<^uid         i 
removed  after  death  amounted  to  eight  pounds  and  lour  ouneee.'     In  a  eaii^^H 
reported  by  the  late  I>r.  Swett  the  nuantity  of  lii|uid  was  at  lea^t  a  ffalbm.^^ 

In  chronic  pericarditis  without  li^piid  effuHon  pain  is  rarely  promioent- 
The  symptoms  are  tho?ie  dependent  on  feebleness  of  the  circnlatinn  duo  to 
the  impaire<l  muscular  power  of  the  heart »  and  on  eonstittitional  irritation. 
In  the  cases  in  which  large  effusion  exists  the  heart,  is  weakened  by  euinpresi' 
sion,  and  the  patient  suffers  from  dysptujea  caused  by  interference  with  the 
respiratory  function.  The  dyspnoea  may  amount  to  urthopn(i*a  if  the  neon- 
muiation  of  lii|uid  be  large.  Pain  under  these  cireumstatieesid  rarely  a  prom- 
inent symptom.  The  symptenis  mentioned  as  due  to  the  pressure  of  the  peri* 
cardial  sac  filled  with  licjuid  in  the  second  stage  of  aeate  pericarditis  may  bo 
still  more  marked  when  the  sac  is  dilated  by  effusion  in  the  chronio  form  of 
the  distnise.  These  symptoms  are — aphonia,  from  pressure  on  the  rectirront 
htryngeul  nerves;  dysphagia,  from  pres-sure  on  the  tesuphagus  ;  eyanosin  an' 
turgesoence  of  the  cervical  veins^  from  pressure  on  the  vemB  cava^  and  t 

*  Richmond  and  L<tui$tilli  Med,  Juumal^  April,  W7% 
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jielJing  walls  of  the  auricles ;  and  singultus,  from  pressure  on  the  phrenic 
lerve  or  branches  of  the  par  vagum. 

Chronic  pericarditis  with  effusion  is  not  to  be  confounded  with  pericardial 
dropsy  (hydro-pericardium).  The  latter  occurs  in  connection  with  general 
dropsT,  and  the  accumulation  of  serum  is  rarely,  if  ever,  sufficient  to  dilate 
dM  sac.  In  chronic  as  in  acute  pericarditis  the  liquid  is  generally  sero- 
fhinons.  In  rare  instances  it  is  purulent  (pyo-pericardium).  The  effused 
leram  is  sometimes  coloied  with  blood.  This  variety  of  ])ericarditis,  called 
hemorrhagic,  does  not  claim  separate  consideration.  The  term  haemo-peri- 
cardiam  denotes  the  presence  of  blood  either  with  or  without  pericarditis. 
Without  pericarditis  it  may  be  a  consequence  of  wounds  which  penetrate  the 
pericardial  sac,  and  of  the  rupture  of  either  the  heart  or  an  aneurism.  In 
WHi,  if  not  all,  cases  of  so-called  hemorrhagic  pericarditis  the  liquid  is 
Uoody  serum.  This  occurs  especially  in  pericarditis  associated  with  pur- 
|in  hemorrhagica  and  scorbutus. 

The  DIAUNOSIS.  if  liquid  effusion  be  not  present,  must  often  be  inferential, 
king  based  mainly  on  the  knowledge  of  the  existence  of  antecedent  acute 
leficarditis.  Creaking  friction  murmur  exists  in  some  cases,  notwithstand- 
w%  the  agglutination  of  the  pericardial  surfaces.  If  friction  murmur  be  not 
pmeot  and  acute  pericarditis  be  not  known  to  have  existed,  a  positive  diag- 
WA  is  extremely  difficult,  if  not  impossible.  The  heart  is  found  to  be  more 
IT  less  enlarged,  but  there  are  no  means  of  determining  that  the  enlargement 
Roceeds  from  a  deposit  of  fibrin.  If  liquid  effusion  be  present  the  phys- 
ical dgns  render  the  diagnosis  easy  and  positive.  Flatness  on  percussion 
exists  on  the  anterior  surface  of  the  chest,  extending  on  either  side  of  the 
fterDom  toward  the  axillary  region  in  proportion  as  the  pericardial  sac  is 
dilated.  Obliteration  of  the  intercostal  depressions,  and  even  bulging,  may 
k  observed.  In  a  young  subject  there  may  be  notable  projection  of  the 
prscordia.  Fluctuation  in  the  intercostal  spaces  is  sometimes  felt.  Later- 
aUj,  beyond  the  limit  of  the  flatness  on  each  side,  resonance  on  percussion 
ud  the  respiratory  murmur  show  the  presence  of  lung.  The  heart's  impulse 
11  lappressed,  but  a  shock  communicated  by  the  action  of  the  heart  may  be 
Mt.  A  friction  murmur  is  sometimes  heard,  even  when  the  quantity  of 
cfvsed  liquid  is  very  large.  The  sounds  of  the  heart  are  feeble,  the  first 
nand  being  distant,  more  weakened  than  the  second,  and  short  and  valvular 
Eke  the  second  sound.  These  signs  render  the  diagnosis  sufficiently  clear. 
The  PROGNOSIS  in  cases  of  chronic  pericarditis  is  always  extremely  unfa- 
Tunble.    The  disease  ends  fatally  afler  a  duration  varying  much  in  difi'erent 


The  indications  for  treatment  are  to  improve  the  tone  of  the  system  and 
japart  vigor  to  the  heart  by  tonic  remedies,  together  with  nutritious  diet  and 
fCher  hygienic  measures.  The  propriety  of  much  counter-irritation  is  doubt- 
fiL  Everything  which  tends,  directly  or  indirectly,  to  weaken  the  heart  or 
the  vital  powers  is  to  be  avoided.  In  this  point  of  view  mercurialization  is 
objectionable.  If  there  be  much  liquid  effusion,  diuretic  remedies  and  small 
Uutera  may  be  tried.  Ilydragogue  cathartics  in  these  cases,  if  the  patient 
he  feeble,  are  to  be  employed  with  great  circumspection.  In  a  case  under  my 
•hienration  elaterium,  given  in  small  doses  and  producing  but  a  moderate 
deet,  appeared  to  hasten  the  fatal  termination.  Iodine  msiy  be  employed 
If  a  sorbefacient,  externally  and  internally. 

The  question  as  to  the  propriety  of  paracentesis  relates  chiefly  to  cases  of 
chronic  pericarditis.  Instances,  however,  may  occur  in  which,  owing  to  a 
npid  and  large  effusion  of  liquid,  this  question  may  arise  in  connection  with 
the  acnte  disease.  If  life  be  in  immediate  danger  from  the  quantity  of 
Gqnid,  whether  the  inflammation  be  acute  or  not,  there  can  be  no  room  for 


314  PERICARDITIS.  j 

doubt  concerning  the  propriety  of  withdrawing  the  liquid  by  aspiration ,  bit  i 
this  question  is  not  restricted  to  the  cases  in  which  it  is  indicated  to  avert  *  i 
impending  death.  May  not  the  rules  of  practice  now  generally  accepted  ia  4 
cases  of  pleuritis  with  effusion  and  empyema  be  applied  to  similar  conditiom  4 
in  cases  of  pericarditis  ?  From  a  rational  standpoint  the  answer  is  affirm- 
tive.  Following  these  rules,  if  a  large  accumulation  of  liquid  remain  qimB.  «i 
minished  by  other  measures  of  treatment  continued  for  a  reasonable  period,  f 
aspiration  should  be  employed,  and  the  latter  is  always  indicated  in  suppon.  k^ 
tive  pericarditis.  Jf 

As  preliminary  to  the  operation  there  is  apparently  no  objection  to  ta  ^ 
exploratory  puncture  in  order  to  demonstrate  the  presence  of  liquid  and  (0 
ascertain  its  character.  No  harm  can  arise  from  the  puncture  with  a  nee& 
attached  to  a  hypodermic  syringe.  Even  should  the  heart  be  punctutd 
therewith,  no  serious  consequences  would  follow.  A  needle,  however,  shoold 
not  be  used  in  aspiration,  except  for  the  objects  just  stated.  A  small-siiel 
trocar  is  unobjectionable.  The  suction  force  by  means  of  Davidson's  syriagi, 
properly  adapted,  is  preferable  to  that  produced  by  Dieulafoy's  apparatniw 
its  modifications,  the  former  being  simpler  and  more  easily  managed 

Roberts  has  tabulated  60  cases  of  paracentesis  of  the  pericardium.  Of 
these  cases,  the  number  of  recoveries  was  24.  Of  the  fatal  cases  (36\  21 
survived  the  operation  for  one  day  or  longer,  the  average  duration  of  fib 
being  over  twenty-seven  days,  and  the  longest  duration  one  hundred  aal 
sixty  days.*  These  results  strongly  sustain  the  propriety  of  the  operation, 
especially  when  it  is  considered  in  how  large  a  proportion  of  cases  penol^ 
ditis  is  associated  with  other  grave  affections,  and  that  up  to  the  present  tiB0 
the  operation  has  generally  been  en  deniier  maort. 

The  most  eligible  point  for  making  the  puncture  is  the  fifth  intercostal 
space  between  the  sternum  and  the  linea  mammillaris,  somewhat  nearer  to  the  * 
former  than  to  the  latter.  It  is  probably  an  important  precaution  to  witb- 
draw  the  liquid  very  slowly.  If  the  liquid  be  purulent,  and,  after  repeated 
aspirations,  pus  continue  to  reaccumulate,  it  is  very  evident  that  a  permaneftt 
opening  into  the  pericardial  cavity  affords  the  only  hope  of  effecting  a  ciiVB, 

Pneumo-Pericarditis. 

This  name  denotes  the  presence  of  air  or  gas  within  the  pericardial  sac  m 
cases  of  pericarditis.  Air  or  gas  may  find  its  way  into  this  situation  througk 
a  wound  of  the  thoracic  walls  or  of  the  (esophagus,  and  through  a  fistulooa 
communication  between  the  lungs  or  the  stomach  and  the  pericardial  cayitj. 
Air  may  get  access  into  this  cavity  through  a  wound  of  the  chest,  and  peri* 
carditis  not  be  developed.  The  condition  then  is  expressed  by  the  tera 
jmenmo'perhardimn.     I  have  reported  a  case  exemplifying  this  statement.' 

The  presence  of  air  and  liquid  gives  rise  to  splashing  and  sometimas  metal- 
lic sounds  with  the  movements  of  the  heart,  which  are  heard  on  auscultatioa. 
Percussion  over  the  prsecordia  elicits  a  tympanitic  resonance.  These  cuet 
belong  among  the  curiosities  of  clinical  experience.  The  treatmeDt  of 
pneunio-pericarditis  involves  the  same  principles  as  the  treatment  of  peri- 
carditis without  the  presence  of  air  or  gas. 

Of  28  cases  collected  by  Miiller,^  9  terminated  in  recovery.  The  easel 
due  to  traumatism  offered  the  most  favorable  prognosis.  Of  14  such  caseS|  C 
recovered. 

*  Parnrente^U  of  the  Pericardium,  by  John  B.  Roberts,  A.  M.,  M.  D.,  etc,  1880. 

*  Vide  Practical  Treatise  on  Diseajte:*  of  th^  tfearty  2d  ed. 
'Mullcr,  **  Drei  FUlle  von  Pneamopfricai-die,''  Deutaches  Archiv  fur  klinitehe  Medimt 

Bd.  24,  S.  158, 1879. 


SIMPLE  ENDOCARDITIS.  315 


CHAPTER   II. 

BSDOCARDITIS.— MYOCARDITIS.— DISEASES  OF  THE  CORO- 
NARY ARTERIES. 

cjnple  Endocarditis :  Anatomical  Characters ;  Clinical  History ;  Pathological  Character ; 
QMuation;  Diaj^osis;  Prognosis;  Treatment.— Acute  Ulcerative  Endocarditis.— 
Myoeirditis. 

INFLAMMATION  of  the  membrane  lining  the  cavities  of  the  heart,  or 
the  endocardium,  is  called  endocarditis. 

The  inner  surface  of  the  endocardium  is  lined  by  a  single  layer  of  flat, 
poljgonal  endothelial  cells.  Beneath  this  is  a  layer  of  connective  tissue 
extremely  rich  in  elastic  fibres.  This  elastic  layer,  which  with  the  endo- 
tbefium  constitutes  the  endocardium,  is  connected  with  the  muscular  wall  of 
the  heart  by  a  layer  of  ordinary  fibrillated  connective  tissue  in  which  may  be 
foaod  scattered  muscular  fibres.  Blood-vessels  arc  present  in  this  layer,  but 
the  endocardium  itself  is  non-vasculur.  The  valves  may  be  regarded  as 
diplieatures  of  the  endocardium,  between  the  lamellse  of  which  is  a  strength- 
euDg  layer  of  fibrous  tissue  derived  from  the  fibrous  rings  of  the  ostia.  The 
smilunar  valves  are  devoid  of  blood-vessels,  and  the  auriculo-ventricular 
TtlTes  usually  contain  only  a  few  blood-vessels  near  their  attached  borders 
(Unger).  Inflammation  of  the  valves  often  leads  to  a  new  formation  of  blood- 
Tcsiels  in  their  substance. 

The  inflammatory  lesions  of  the  valves  of  the  heart  are  most  frequently 
Btuted,  not  upon  the  free  edge  of  the  valve,  but  upon  a  thickened  line  a 
Aon  distance  from  this  edge,  known  as  the  line  of  closure  of  the  valves. 

The  inflammations  of  the  endocardium  may  be  divided  into  simple  endo- 
eirditis,  which  may  be  acute,  subacute,  or  chronic,  and  acute  ulcerative,  or 
malignant  endocarditis. 

Simple  Endocarditis. 

A  sharp  line  cannot  be  drawn  between  the  acute  and  the  chronic  manifesta- 
tioos  of  this  disease.  A  subdivision  into  verrucous  or  papillary  endocarditis, 
IB  which  the  anatomical  lesions  appear  as  warty  excrescences  on  the  endo- 
ardinm,  and  sclerotic  or  contracting  endocarditis,  in  which  the  valves  become 
thiekened  and  shrunken,  has  been  made,  but  these  two  varieties  of  lesions  are 
10  intimately  related  to  each  other,  and  so  frequently  combined,  that  they 
wiU  he  considered  under  a  common  heading. 

AliATOMlCAL  Characters. — Endocardial  inflammation,  in  the  great  ma- 
jority of  cases,  is  situated  on  the  valves  and  chordae  tendineae.  It  is  rela- 
tively infrequent  on  the  endocardium  lining  the  cavities  of  the  heart.  After 
birth  it  is  generally  limited  to  the  left  side  of  the  heart.  In  the  rare  cases 
»f  endocarditis  of  the  right  side  after  birth  the  left  is  likewise  generally 
nvoived.  Before  birth  endocarditis  of  the  right  ventricle  is  most  common. 
?aptal  endocarditis  has  been  often  observed,  and  in  the  vast  majority  of 
taes  it  is  confined  to  the  right  side. 

Redness,  which  plays  such  an  important  part  in  the  anatomical  appearances 
f  the  early  stage  of  acute  inflammations  in  most  situations,  is  not  of  much 
nportance  in  endocarditis.     A  diffuse  reddish  staining  of  the  endocardium, 
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due  to  post-mortem  imbibition  of  dissolved  blood -coloring  m<itterf  must  not 
he  mistaken  for  inflammatory  hypcnomiu.     Nothing  is  known  as  to  tlicexi^u 
cnce  of  inflammatory  exudation  upon  the  free  surface  of  the  endocardium. 
The  essential  anatomical  characteristic  of  endocarditis,  especially  in  its  early 
manifestations,  is  the  appearance  of  so-called  vegetations  upon  the  endocar- 
dium.    These  vegetations  may  be  minute  and  in  great  number,  giving  only  i 
roughened  appearance  to  the  affected  endocardium,  or  they  may  attain  the 
size  of  a  pea  or  be  even  larger.     They  are  of  all  shapes,  and  may  be  con- 
nected with  the  tissue  of  the  endocardium  by  a  broad  base  or  by  a  narrow 
pedicle.   ..They  cannot  be  removed  from  the  endocardium  without  leaving i 
loss  of  substance.     This  fact,  together  with  their  microscopical  examination, 
shows  that  they  are  outgrowths  from  the  tissue  of  the  endocardium,  and  not 
merely  fibrinous  deposits  from  the  blood,  as  was  once  supposed.     They  ire 
f«»rmed  by  a  nodular  accumulation  of  young  cells,  partly  emigrated  wbite 
blood-corpuscles  and  partly  young  connective-tissue  cells,  in  the  upiM»r  con- 
nective-tissue layer  of  the  endocardium.   They  constitute  a  kind  of  granulation- 
tissue  over  which  the  endothelium  has  disappeared.    New  blood-vessi'la  are 
frecjuently  found  in  these  vegetations.    A  more  diffuse  infiltration  with  leuco- 
cytes, especially  around  the  vegetations,  is  also  met  with  in  the  endocardium. 
T'pon  the  roughened  surface  of  the  vegetations  whit«  thrombi  are  deposited 
from  the  blood.     These  thrombi,  which  may  be  of  considerable  thickness,  are 
formed  chiefly  of  blood-plates,  white  blood-corpuscles,  and  fibrin  (p.  28).    The 
vegetations,  with  their  caps  of  fibrin,  are  favorable  points  for  the  detachment 
of  emboli,  which  may  consist  either  of  broken-off  thrombi  or  of  fragments 
of  the  vegetations.     Iicss  frequently  than  in  acute  ulcerative  endocarditis, 
loss  of  substance  of  the  endocardium  may  occur  from  breaking  off  of  the 
vegetations  or  by  necrosis  and  fatty  disintegration  of  the  surrounding  infil- 
trated endocardial  tissue.     Thus,  there  may  result  perforation  of  the  valvei*, 
or,  on  the  other  hand,  valvular  aneurism  in  consetjuence  of  bulging  of  their 
thinned  and  softened  coats. 

In  the  subacute  and  chronic  forms  of  endocarditis  the  vegetations  arc  firmer 
in  their  texture,  and  do  not  consist  so  much  of  granulation-tissue  as  of  fibril- 
lated  connective  tissue.  These  firm  vegetations  may  be  developed  out  of  the 
soft,  acute  vegetations,  or  they  may  have  been  slow  in  their  growth  from  the 
beginning.  The  valves  are  also  much  deformed  by  the  thickening  of  their 
subst4ince  in  consequence  of  the  development  of  new  connective  tissue,  which 
shrinks  and  causes  retraction  of  the  curtiiins.  At  the  same  time,  the  chordae 
tendine<i3  are  often  shrunken  and  thickened.  Abnormal  adhesions  between 
the  edges  of  the  valves  or  between  the  valves  and  the  heart-wall  are  fre- 
quently formed.  Regressive  metamor[)hoses,  in  the  form  of  necrotic  foci,  of 
fatty  degeneration,  and  of  calcification  c»f  the  vegetations  and  of  the  thickened 
end(>cardium,  are  usually  observed.  These  various  changes  in  acute  and  chrrmic 
endocarditis  lead  to  the  development  of  valvular  stenosis  and  insufficiency. 

Cli.nical  History. — Authenticated  cases  of  endocarditis  di.sconnected 
from  other  diseases,  which  serve  to  mask  its  symptoms  to  a  greater  or  le.s« 
extent,  are  wanting.  The  clinical  history  of  the  disease,  therefore,  as  far  as 
it  is  at  present  known,  will  require  but  a  brief  space.  Our  knowledge  of  the 
disease  is  ccnitined  chiefly  to  the  cases  in  which  it  occurs  in  connection  wiih 
acute  articular  rheumatism,  and  in  a  certain  proportion  of  these  eases  it  ia 
associated  with  pericarditis.  Pain  referable  to  the  pr.TCordia  is  rarely,  if 
ever,  a  prominent  symptom.  The  patient  may  complain  of  an  obscure  senw 
of  distress  in  the  pneeordia,  wux  amounting  to  pain.  The  action  of  the  heart 
may  be  morbidly  excited.  The  organ  beats  with  abnormal  quickness  and  fre- 
quency, and  its  action  may  be  irregular.    The  action  of  the  heart  may  be  out 
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of  proportion  to  the  force  of  the  pulse.  The  local  symptoms,  in  short,  as 
itgirds  the  action  of  the  heart,  are  those  of  palpitation.  In  proportion  to 
the  icnteness  of  the  inflammation,  douhtless  febrile  movement  is  induced, 
Uigfther  with  the  symptoms  of  constitutional  disturbance  which  accompany 
fefcr  eymptomatic  of  inflammation  in  other  situations.  The  local  and  gen- 
en!  {lymptoms,  however,  are  often  not  prominent,  and  as  far  as  these  are 
coQcemed  the  disease  is  not  infrequently  latent.  Hence  the  existence  of  the 
diictse  was  unknown  prior  to  the  early  part  of  the  present  century. 

Pathological  Character. — The  morbid  changes  which  belong*  to  sim- 

6  endocarditis  are  in  many  respects  the  same  as  in  serous  inflammations. 
lamiDatory  products  on  the  surface  of  the  membrane,  if  they  occur  in  this 
fitttation,  are  carried  by  the  blood-current  into  the  circulation.  The  local 
effects  of  the  endocardial  inflammation  are  warty  growths,  fibrinous  deposits, 
tdbesoos,  etc.,  an  account  of  which  has  been  given  under  the  heading  Ana- 
tonical  Characters. 

Causation. — Endocarditis,  in  the  great  majority  of  cases,  is  not  a  primary 
diietse.  There  is  reason,  however,  to  believe  that  it  occurs  not  very  infre- 
quently, and  is  overlooked  in  consequence  of  its  latency, as  regards  cardiac 
^ptoms.  This  may  be  inferred  from  the  number  of  cases  in  which  valvular 
leiions  referable  to  inflammation  are  found  in  persons  who  have  never  had  the 
diMije  in  the  course  of  which  endocarditis  is  likely  to  be  developed — namely, 
artiealar  rheumatism.  As  recognized  in  practice,  it  is  generally  incidental  to 
the  disease  just  named.  The  proportion  of  cases  of  rheumatism  in  which  it 
occurs  is  not  settled.  The  statistics  of  diflerent  observers  show  a  variation 
of  from  f  to  9  per  cent.  A  reason  for  this  variation  is  that  the  existence  of 
tke  disease  has  been  oflen  as.sumed  on  insufiicient  evidence.  The  ground  for 
thi«  statement  will  appear  in  connection  with  the  consideration  of  the  diag- 
Mflid.  The  analysis  by  Sibson  of  325  cases  of  acute  rheumatism,  observed 
by  him.  gave  79  cases  in  which  there  was  no  evidence  of  endocarditis ;  in  1  Gl 
cases  the  evidence  of  endocarditis  was  considered  as  positive ;  it  probably 
existed  in  13  cases,  and  it  was  noted  as  threatened  in  63  cases.  It  is  prob- 
able that  in  some  cases  the  evidence  was  considered  as  complete  on  insuf- 
ficient grounds.  This  statement  will  apply  to  cases  in  which  the  only  evidence 
was  a  tricuspid  regurgitant  murmur  or  an  aortic  direct  murmur,  and  to  cases 
in  which  valvular  lesions  may  have  existed  prior  to  the  rheumatism.  The 
tMtn  of  probable  and  threatened  endocarditis  cannot  be  said  to  have  any 
statistical  value.  The  frequency  of  rheumatic  endocarditis  is  doubtless 
affected  in  not  a  small  degree  by  the  treatment  adopted  in  the  early  period  of 
rbeomatism.  It  suffices  to  say  that  endocarditis  occurs  frequently  in  cases 
of  rheumatism.  Endocarditis,  like  pericarditis,  may  perhaps  in  some  cases 
precede  the  affection  of  the  joints.  It  may  occur  at  any  time  in  the  course 
of  a  rheumatic  attack,  but  it  is  usually  developed  in  the  early  or  middle 
period. 

When  developed  in  the  course  of  rheumatism,  it  is  not  from  the  transfer- 
ence of  the  aflfection  of  the  joints  to  the  endocardial  membrane — that  is,  not 
by  a  metastasis — but,  like  pericarditis  developed  in  the  same  connection,  it  is 
produced  by  the  causative  condition  which  gives  rise  to  the  articular  affection. 

Endocarditis  and  pericarditis  are  not  infrequently  associated  in  cases  of 
rlieumatism,  and  this  compound  affection  is  called  endo-pericarditis.  Rheu- 
Dttic  pericarditis  rarely  exists  without  endocarditis.  The  reverse  of  this, 
lowever,  does  not  hold  good :  endocarditis  is  not  infrequently  developed 
ritfaont  pericarditis.  In  Sibson 's  cases  endocarditis  without  pericarditis 
ccurred  in  107,  and  endo-pericarditis  existed  in  54. 
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Endocarditis,  either  with  or  without  pericarditis,  is  developed,  in  a  certiii 
proportion  of  cases,  in  the  course  of  Bright's  disease.  It  occurs  occasionanj 
in  the  eruptive  and  continued  fevers  and  in  cases  of  pyasmia.  It  may  pois. 
bly  be  produced  by  contusions  of  the  chest.  It«  occurrence  in  chorea  is  np. 
posed  to  be  frequent.  Evidence  of  its  existence  was  regarded  as  sufficient  a 
13  of  34  cases  observed  by  Sibson.  The  sufficiency  of  the  evidence,  how* 
ever,  in  all  of  the  13  cases  admits  of  doubt.  This  frequency  of  its  ocevr- 
rence  is  consistent  with  the  supposed  relationship  of  chorea  to  rheumatim. 
Kecurring  attacks  of  endocardial  inflammation  not  infrequently  take  place  ii 
connection  with  existing  valvular  lesions  of  the  heart. 

DiAQNOsis. — The  symptoms  in  cases  of  endocarditis  are  insufficient  fort 
positive  diagnosis.     The  symptoms  are  even  less  diagnostic  than  those  whiA 
belong  to  the  clinical  history  of  pericarditis,  and  the  disease  is  oftener  eon- 
pletely  latent.     The  diagnosis  of  this  disease,  as  well  as  of  pericarditis,  muk 
rest  on  physical  evidence.     The  vegetations  and  fibrinous  deposits  give  me 
to  an  endocardial  murmur,  and  the  diagnosis  is  to  be  based  on  the  develop* 
ment  of  this  murmur,  taken  in  connection  with  the  symptoms.     As  the  tut* 
tomical  changes  are  situated  especially  upon  the  curtains  of  the  mitral  ?aln^ 
at  least  in  cases  of  rheumatic  endocarditis,  the  murmur  is  usually  of  mitnl 
origin.     The  murmur  is  of  a  soft  or  bellows  character.     It  accompanies  till 
first  sound  of  the  heart ;  that  is,  it  is  systolic.     It  is  heard  loudest  at  or  m« 
the  apex  of  the  heart,  and  may  be  limited  to  this  situation.     As  a  rale,  if 
prior  to  the  endocarditis  the  patient  were  free  from  valvular  lesions,  the  m 
tolic  murmur  is  not  propagated  far  without  the  left  border  of  the  heart   The 
anatomical  changes  which  occur  during  the  progress  of  simple  endocarditia 
do  not  involve  immediate  valvular  insufficiency  either  at  the  mitral  or  aortk 
orifice.     Hence,  the  mitral  murmur  does  not  proceed  from  an  actual  regoit^ 
itant  current  from  the  ventricle  to  the  auricle.    It  is  not,  then,  correct  to  ea& 
it  a  mitral  regurgitant  murmur.     It  is  an  intraventricular  murmur,  or  it  may 
be  called  a  mitral  si/stolic  murmur^  this  term  not  implying  the  occurrence  oi 
regurgitation. 

Positive  evidence  of  endocarditis  is  not  afforded  by  the  existence  of  the 
murmur  just  named.  A  mitral  murmur  exists  often  without  denoting  exiit- 
ing  inflammation.  It  may  proceed  from  valvular  lesions  which  are  to  be 
presently  considered.  To  be  evidence  of  existing  endocarditis,  the  murmor 
must  be  developed  under  observation  ;  in  other  words,  one  must  be  satisfied 
that  the  murmur  which  is  discovered  did  not  exist  on  a  previous  examini- 
tion.  As  it  is  in  cases  of  rheumatism  especially  that  endocarditis  ocean, 
let  it  be  assumed  that  on  the  first  examination  of  a  patient  affected  witk 
rheumatism  a  mitral  murmur  is  found.  The  murmur  is  not  proof  of  endo- 
carditis, for  it  is  not  known  that  the  murmur  did  not  exist  prior  to  the  rheu- 
matic attack.  The  existence  of  endocarditis  is  only  probable,  and  the  prob- 
ability of  the  disease  is  greater  if  this  be  the  first  attack  of  rheuroatisa. 
But  if,  on  a  first  examination,  no  murmur  be  found,  and  subsequently  a 
mitral  murmur  become  developed,  it  is  evidence  of  endocarditis.  The  evi- 
dence is  strengthened  if  at  the  same  time  prnccordial  distress  and  exeiled 
action  of  the  heart  point  to  the  occurrence  of  a  cardiac  complication. 

Keferencc  has  been  made,  thus  far,  to  a  mitral  murmur  only  as  evidenee 
of  endocarditis.  Vegetations  and  fibrinous  deposits  at  the  aortic  orifice  may 
occur  in  this  disease,  giving  rise  to  an  aortic  murmur.  An  aortic  direct 
murmur,  and  also  a  pulmonic  direct  murmur,  however,  are  not  infrequent 
cases  of  rheumatism  without  endocarditis,  more  especially  in  women, ' 
due  to  the  condition  of  the  blood ;  in  other  words,  being  inorganic  murmnn. 
Hence,  a  positive  diagnosis  of  endocarditis  is  not  to  be  based  on  these  miw- 
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murs,  unless  the  symptoms  at  the  same  time  denote  a  cardiac  complication. 
and  pericarditis  is  excluded.  Irrespective  of  cases  of  rheumatism,  it  is  well 
known  that  an  aortic  murmur  with  the  first  sound — t.  e.  systolic — is  common 
as  an  inorganic  murmur,  and  alone  is  never  proof  of  endocarditis.  Insuf- 
ficiency of  the  aortic  valve  as  an  immediate  effect  of  endocarditis  must  he 
rare.  Sihson,  however,  gives  some  instances  in  which  this  effect  was  shown 
by  the  occurrence  of  an  aortic  regurgitant  murmur  developed  during  the 
rheumatism,  and  afterward  disappearing. 

Endocardial  murmurs  produced  by  endocarditis  may  or  may  not  remain 
permanently.  I  have  repeatedly  known  a  mitral  murmur  to  disappear  after 
recovery  from  rheumatism.  I  have  known  an  aortic  and  a  mitral  murmur 
to  continue  for  several  years  after  recovery,  and  at  length  to  disappear 
entirely.  In  cases  of  endo-pericarditis  the  endocardial  exists  with  an  exo- 
cardial  or  friction  murmur.  In  general,  the  two  murmurs  may  be  readily 
distinguished,  and  each  referred  to  its  source. 

Prognosis. — In  the  great  majority  of  cases  simple  endocarditis  involves 
no  immediate  danger.  The  danger  is  for  the  most  part  remote,  relating  to 
the  valvular  lesions  which  often  follow.  (Vide  Chapter  III.)  The  persist- 
ence of  inflammation  in  a  chronic  form  is  not  determinable.  The  continu- 
ance of  an  endocardial  murmur  is  not  proof  that  inflammation  persists; 
and  roughening  of  the  membrane  from  either  vegetations  or  thrombi  which 
remain  will  suffice  to  produce  a  murmur.  The  chief  source  of  important  mor- 
bid effects,  exclusive  of  valvular  lesions,  is  embolism.  Vegetations  or  masses 
of  fibrin  of  greater  or  less  size  are  liable  to  be  detached,  and,  forming  emboli, 
occasion  obstruction  of  arteries  in  different  organs.  Passing,  of  course,  into* 
the  systemic  circulation,  they  are  most  likely  to  become  lodged  in  the  spleen 
and  in  the  kidney,  where  they  give  rise  to  infarctions.  They  may  be  carried 
into  the  central  artery  of  the  retina  and  give  rise  to  impairment  of  vision. 
Again,  cerebral  embolism  may  occur,  and  there  have  been  cases  in  which 
gangrene  of  the  lower  limbs  has  resulted  from  embolic  obstruction  of  their 
distributing  arteries.  In  the  latter  case  the  arteries  are  generally  athero- 
matous or  the  circulation  is  much  enfeebled.  (For  a  general  account  of  embo- 
lism the  reader  is  referred  to  Part  I.  of  this  work.  Vide  p.  30  et  seq.)  These 
are  accidents  incident  to  endocarditis.  In  general,  as  occurring  in  its  usual 
pathological  connection — namely,  in  the  course  of  acute  articular  rheumatism 
— and  disconnected  from  pericarditis,  endocarditis  involves  no  immediate  dan- 
ger and  gives  rise  to  no  symptoms  denoting  gravity  of  disease ;  but  it  is 
frequently  latent,  and  is  an  important  complication,  chiefly  because  it  may 
be  the  foundation  for  valvular  lesions  which,  after  the  lapse  of  many  months, 
or  it  may  be  many  years,  occasion  serious  consequences. 

Treatment. — Simple  endocarditis,  being  confined,  generally,  to  the  left 
side  of  the  heart,  and  limited  chiefly  to  the  valvular  portion  of  the  endocar- 
dium, does  not  occasion  great  constitutional  disturbance.  Praecordial  pain 
and  disturbed  action  of  the  heart  indicate  anodyne  remedies  and  soothing 
applications  to  the  chest.  Blisters  with  reference  to  these  symptoms  are 
of  doubtful  propriety.  Sinapisms  and  stimulating  liniments  will  secure  all 
the  advantages  to  be,  derived  from  counter-irritation. 

Measures  addressed  to  the  supposed  causative  condition  of  the  blood  are 
rationally  indicated.  Occurring  generally  in  connection  with  rheumatism,  if 
the  local  manifestations,  this  affection  of  course  included,  depend  on  the  pres- 
ence of  a  morbid  material  in  the  blood,  it  is  plainly  an  object  either  to  neu- 
tralize or  eliminate  this  material.  The  means  to  be  employed  for  this  object 
will  be  hereafter  considered  in  connection  with  the;  subject  of  rheumatism ; 
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but  it  may  be  here  stated  that  the  most  important  measure  is  the  adniini.  ' 
tration  of  alkaline  remedies  in  doses  sufficient  to  produce  and  maintain  alb*  jU 
Unity  of  the  urine.     The  importance  of  this  measure  in  order  to  prevent  iki  '~ 


I 
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occurrence  of  both  endocarditis  and  pericarditis  in  cases  of  rheumatism  «B 
ent^r  int^)  the  consideration  of  the  treatment  of  the  latter  disease.  ff 

The  remote  evil  consequences  of  endocarditis  proceed  from  thickeniifL  - 
morbid  growths,  and  the  deposit  of  fibrin  upon  the  valvular  portion  of  tb 
,0  endocardium.      It  is  therefore   undoubtedly  desirable  to  limit  and  remoit 

'  these  immediate  effects  of  the  inflammation.     The  condition  of  hyperino|h 

ff',:  is  more  marked  in  rheumatism  than  in  any  other  disease,  ana  perhtfi 
increases  the  tendency  to  fibrinous  deposits.  With  this  view,  meuoni 
addressed  to  that  condition  are  rationally  indicated.  Alkaline  remedial^ 
there  is  reason  to  believe,  lessen  the  liability  to  fibrinous  deposits.  Mereny 
has  been  supposed  to  have  this  effect.  That  it  possesses  this  power,  hot* 
ever,  has  been  inferred  rather  than  demonstrated,  and  the  correctness  of  thi 
inference  admits  of  doubt.  It  may  be  doubted  whether  the  fibrin  depoolil 
upon  the  membrane  be  ever  absorbed  ;  it  either  remains  or  is  washed  twtji 
gradually  or  in  mass,  by  the  current  of  blood.  The  importance  of  abmlifi 
rest  during  the  endocardial  inflammation  and  for  some  time  alY^rwari  kn 
been  enjoined  by  Sibson,  and  more  especially  by  Fothergill.*  The  obieetii.' 
to  secure  a  normal  minimum  of  the  heart's  action  in  order  to  prevent  cnai^^ 
in  the  valves  leading  to  permanent  valvular  lesions.  It  is  reasonable  to  sn*' 
pose  that  these  are  promoted  by  an  increased  strain  upon  the  valves  wch- 
ened  by  existing  or  recent  inflammation  ;  hence,  everything  is  to  be  tvoidei 
which  will  increase  the  strain  beyond  that  necessarily  involved  in  the  tn^ 
quil  action  of  the  heart.  This  precaution  embraces  avoidance  of  not  oily 
physical  exertion,  but  also  mental  excitement,  a  stimulating  diet,  and  the  m^\ 
of  alcoholics.  It  is  to  be  added,  however,  that  a  good  nutrition  is  to  a  oertdl 
extent  protection  against  these  lesions.  A  diet  so  reduced  as  to  occtM 
impoverished  blood  is  injurious. 

The  practitioner  should  bear  in  mind  that  the  persistence  of  an  endoearftl 
murmur  is  not  sufficient  ground  for  persistent  medication.  The  persisteMl 
of  the  murmur  is  not  evidence  that  the  inflammation  continues.  The  bA 
cinal  treatment  of  endocarditis  should  cease  when  the  local  and  general  syap* 
toms  of  the  disease  are  no  longer  present. 

Acute  Ulcerative  Endocarditis. 

Among  the  synonyms  for  this  affection  may  be  mentioned  diphtheritic 
mycotic  or  bacteritic,  malignant,  puerperal,  septic,  and  pya^mic  endocaiditiii 
The  name  acute  ulcerative  endocarditis  is  perhaps  not  the  best,  as  smifb 
endocarditis  may  be  attended  with  the  formation  of  ulcers,  but  it  is  the 
commonly  employed. 

Acute  ulcerative  endocarditis  is  distinguished  by  the  malignancy  of  h 
course.  It  may  be  primary,  but  it  is  usually  secondary  to  acute  infeetkii^ 
diseases,  and  in  cither  case  it  is  accompanied  by  symptoms  of  severe  bloiit 
poisoning,  and  usually  by  the  development  of  multiple  abscesses.  A«ll| 
ulcerative  endocarditis  is  due  to  infection  with  bacteria,  which  are  alwaji' 
to  be  found  in  the  valvular  lesions. 

Anatomical  Characters. — The  endocardium  presents,  in  this  difleaaeil^ 
tie  necrotic  patches  of  an  opaque,  yellowish-white  appearance.    By  the  bradk. 
ing  down  and  separation  of  these  patches  of  dead  tissue  ulcers  are  fbmdU 
Both  the  ulcers  and  the  patches  of  necrosis  are  usually  covered  by  mddMt' 
^  The  Heart  ani  iu  DiHeoMs,  by  J.  Milner  Fothergill,  M.  D.,  etc,  2d  ed. 
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gray,  soft  thrombi,  composed  of  bacteria,  blood-plates,  leucocytes,  fibrin,  and 
red  blood-corpuscles.  In  the  margins  of  the  ulcers,  and  around  and  subse- 
quently within  the  necrotic  foci,  are  accumulated  small,  round  cells,  probably 
emigrated  white  blood-corpuscles.  The  substance  of  the  affected  valves  to  a 
greater  or  less  extent  is  swollen,  softened,  and  lustreless.^ 

Valvular  aneurisms  may  be  formed  by  bulging  out  of  the  thinned  and  soft- 
ened endocardium  at  the  base  of  the  ulcers  in  consequence  of  the  pressure  of 
blood.  These  aneurisms,  when  on  the  mitral  valve,  project  toward  the  auricle ; 
when  on  the  aortic  valve,  toward  the  ventricle.  Of  grave  import  are  the  per- 
forations and  rupture  of  the  valves  which  may  result  from  the  ulcerative  pro- 
cess. In  a  similar  way,  rupture  of  the  chorda)  tendineas  may  occur.  Frag- 
ments of  the  valves  or  portions  of  the  thrombotic  deposits  may  be  carried  into 
the  circulation  as  emboli. 

Microscopical  examination  reveals  constantly,  both  in  the  thrombotic  depos- 
its and  in  the  substance  of  the  valves,  masses  of  bacteria,  which  are  nearly 
always  micrococci.  Although  the  micrococci  have  been  found  in  small  blood- 
vessels in  the  valves,  it  is  probable  that  they  usually  invade  the  endocardium 
from  its  free  surface,  being  deposited  from  the  blood  within  the  heart.  The 
immediate  effect  of  the  invasion  of  the  endocardium  by  the  micrococci  is 
to  cause  the  foci  of  necrosis  which  have  already  been  mentioned.  Outside 
of  the  necrotic  patches,  which  are  mostly  or  wholly  devoid  of  nuclei,  there 
appear  emigrated  white  blood-corpuscles,  which  wander  into  the  necrosed 
tissue. 

The  bacteria  which  are  present  in  acute  ulcerative  endocarditis  arc  not 
always  of  the  same  nature.  Both  staphylococci  and  streptococci  have  been 
observed,  and  in  most  cases  these  organisms  seem  to  be  identical  with  those 
found  in  pus.  It  is  possible  to  produce  artificially  lesions  identical  with  those 
of  acute  ulcerative  endocarditis,  by  injecting  into  the  blood  of  animals  certain 
of  the  micrococci  which  have  been  cultivated  from  pus,  after  having  first 
mechanically  injured  the  endocardium.' 

Acute  ulcerative  endocarditis  is  particularly  prone  to  affect  valves  which 
are  already  di.seased,  but  it  may  occur,  apparently  without  previous  lesion  of 
the  endocardium. 

Inasmuch  as  the  emboli  which  are  swept  off  from  the  endocardium  in  this 
diffease  contain  infectious  bacteria,  they  produce  necros»is,  and  usually 
abscesses,  wherever  they  lodge.  The  emboli  of  simple  endocarditis,  on  the 
other  hand,  produce  only  mechanical  effects,  being  non-infectious  or  bland 
emboli.  Among  the  most  frequent  complications  of  acute  ulcerative  endo- 
carditis, therefore,  are  multiple  abscesses  in  the  kidneys,  the  spleen,  and  other 
parts  of  the  body. 

Petechiae  are  often  found  in  the  skin  in  this  disease.  Sometimes,  but  not 
always,  it  is  possible  to  demonstrate  colonies  of  micrococci  in  the  capillaries 
in  or  near  the  hemorrhagic  tissue. 

*  According  to  statistics  of  nialipnant  endocarditis  collected  and  analyzed  by  Osier 
{Tftt  Lancet,  March  7,  1885),  the  mitral  valve  alone  was  aflected  in  77  ca.'^es,  the  aortic 
vmlTe  alone  in  53  cases,  the  aortic  and  mitral  valves  together  in  41  cases,  the  heart-wall 
in  33  caaes.  the  tricu.spid  valve  in  19  cases,  and  the  pulmonary  valve  in  15  cases.  In  i» 
ca-ses  the  affection  was  confined  to  the  right  heart,  the  tricuspid  valve  being  involved  5 
timesi  and  the  pulmonic  valve  4  times. 

*  In  several  instances  of  acute  ulcerative  endocarditis  the  f^inphylorornis  pyof/eve/i  nureus* 
ha-'  been  found  and  cultivated.  Wyssokowitsch  produced  artificiallv  acute  ulcerative 
endocarditis  by  injecting,  after  lesion  of  the  valves,  various  forms  of  bacteria,  the  most 
important  being  Staphylococcm  pyoqene^  aureus  and  StreptocorcuA  pyogenes  ( p.  H 1 ) .  Ribbert 
waiJ  able  to  produce,  experimentally,  mycotic  endo<»araitis  and  myocarditis,  without  pre- 
liminary injurv  of  the  endocardiunl,  by  inje<'ting  cultures  of  Stnpfnjhcoccus  pyonrne.'i  grown 
on  potato.  The  material  injected  contained  particles  of  the  potato,  which  formed 
emboli. 

31 
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It  is  less  easy  than  might  be  supposed  to  draw  a  sharp  line  of  distinctjoi 
between  acute  simple  and  acute  ulcerative  endocarditis.  The  macroscopic^ 
appearances  may  be  the  same  in  both  diseases.  Some  pathologists  bold  tkit 
all  forms  of  acute  endocarditis  are  of  mycotic  ori«:in.  The  weight  of  evideneL 
however,  is  in  favor  of  the  view  that  acute  endocarditis  may  occur  withogt 
the  presence  of  bacteria. 

Acute  ulcerative  endocarditis  may  occur  as  a  primary  affection.  How,ii 
this  case,  the  bacteria  enter  the  blood  is  not  known.  More  frequently  tki  "i 
disease  is  secondary  to  some  infectious  process,  particularly  puerperal  fettt^  M" 
pyiiemia,  and  acute  articular  rheumatism,  less  often  pneumonia,  dysenteij,  ^j 
diphtheria,  variola,  scarlet  fever,  and  typhus  and  typhoid  fevers.  It  i«  m  mj 
necessary  to  suppose  that  the  specific  organisms  of  all  these  infectious  dlMUv  j] 
are  capable  of  causing  malignant  endocarditis,  but  it  is  more  probable  that  tkt  Jl 
endocarditis  is  due  in  many  cases  to  secondary  infection  with  some  formrf  ^ 
micrococcus.  We  know  that  such  mixed  infections  are  not  rare  in  the  dul  ^ 
of  diseases  which  here  come  into  consideration. 


In  acute  ulcerative  endocarditis  occurring  as  a  secondary  affection  in  cooMii  Im 
tion  with  acute  rheumatism,  puerperal  fever,  and  pyaemia,  the  symptoms  nt  j| 
erable  to  the  endocardial  affection  are  commingled  with  those  of  the  assodatclj 
diseases,  and  the  affection  is  liable  to  be  overlooked.    If  endocardial  maram  ] 
be  ascertained,  they  may  be  supposed  to  denote  only  simple  endocaidttk, 
Subjective  phenomena  referable  to  the  heart  are  not  marked  and  are  ofttt; 
wanting.     The  prominent  symptoms  are  attributable  to  infective  matter  ooi*' 
tained  in  the  blood.     Following  an  initial  chill  there  is  high  fever,  withnoli- 
ble  remissions,  the  latter  occurring  irregularly  or  sometimes  simulating  tluMI: 
of  periodical  fV;ver.     There  may  be  repeated  chills;  vomiting  and  ditrrhM 
are  frequent  symptoms  ;  jaundice  occurs  not  infrequently  ;  purpuric  spots  «■ 
the  skin  are  of  frequent  occurrence;  prostration  is  great;  and  death  is  pi^ 
ceded  by  delirium  and  coma.     Local  symptoms  in  other  organs  than  the  heal' 
arise  from  infective  emboli.     The  affection  being  generally  seated  in  the  hft^ 
side  of  the  heart,  emboli  are  carried  to  the  spleen  and  kidneys.     The  spleoi 
becomes  enlarged  and  tender  on  pressure.     Albuminuria  may  be  present  wtt 
or  without  renal  embolism,  and  hiematuria  sometimes  occurs.    In  exceptioad 
cases  the  right  side  of  the  heart  is  the  scat  of  the  affection,  and  then  emboli'^ 
abscesses  may  be  produced  in  the  lungs.     The  symptomatology  in  some  ciMrl 
is  suggestive  of  typhoid  fever,  and  in  other  cases  it  accords  with  that  d  I 
pyrcmia,  so  that  the  disease  has  been  considered  as  presenting  two  type%  { 
denominated  typhoid  and  py<Tmic.  E 

When  the  disease  is  secondary  to  pynemia  it  is  not  easy  to  determiM  C 
whether  the  pyasmic  symptoms  be  referable  in  any  measure  to  the  hetii 
Practically,  this  question  is  not  one  of  much  moment.  The  symptoms  whiflh' 
have  been  enumerated,  occurring  in  cases  of  acute  rheumatism  and  conneetil^ 
with  the  physical  signs  of  endocarditis,  point  to  this  endocardial  affcetio^-i 
•  Further  evidence  of  its  existence  is  afforded  by  the  rapid  production  of  r^nilf'.| 
itant  lesions  of  the  aortic  or  the  mitral  valve,  provided  it  be  known  that  Uiea 
lesions  were  not  present  prior  to  the  occurrence  of  the  attack  of  rhcamatiflk  < 
The  diagnosis,  when  the  disease  is  primary,  can  be  made  with  more  positifl*.: 
ness.  It  is  to  be  based  on  the  symptoms  and  signs  of  an  endocarditis  foUowal 
by  the  general  and  local  symptoms  which  denote  pyaemia.  Pre-existing  yalfl^' 
lar  lesions  of  the  heart,  however,  render  it  difficult  to  decide  as  to  a 
developed  endocarditis,  so  that  under  these  circumstances  the  diagni 
not  easy. 

It  is  not  known  that  recovery  from  acute  ulcerative  endocarditis  ever 
place.    With  a  prognosis  based  on  this  fact,  all  that  can  be  done  in  the  vif' 
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of  treatment,  with  our  present  knowledge,  is  to  be  guided  by  symptomatic 
indications  and  to  endeavor  to  obviate  the  tendency  to  death. 

Myocarditis— Diseases  of  the  Coronary  Arteries. 

Inflammation  of  the  muscular  structure  of  the  heart  is  called  myocarditis. 
Various  forms  of  myocarditis  are  distinguished,  but  that  form  which  is  of 
the  greatest  clinical  importance  is  the  variety  called  chronic  inferstitial,  or 
jibrom  myocarditis,  and  fibroid  degeneration  of  the  heart. 

In  the  most  important  class  of  cases  of  fibrous  myocarditis  the  primary 
lesion  is  not  inflammation,  but  is  atrophy  or  necrosis  of  muscular  fibres  of 
the  heart  in  consequence  of  obstruction  to  the  circulation  in  the  coronary 
arteries.  Lesions  of  the  coronary  arteries  causing  obstruction  are  of  great 
clinical  and  pathological  importance.  The  most  common  of  these  lesions  is 
atheroma  with  calcification.  Another  lesion  is  obliterating  endarteritis,  which 
is  not  rare  in  syphilis  and  may  also  occur  in  other  conditions.  In  conse- 
quence of  disease  of  the  arterial  coats  thrombi  may  form  in  the  affected  ves- 
sels, and,  as  the  anastomoses  of  the  coronary  arteries  are  few,  infarctions 
follow  this  complete  obstruction.  Less  frequently,  emboli  enter  the  coronary 
arteries  and  lead  to  similar  results.  Infarctions  in  the  heart  may  be  either 
hemorrhagic  or  anaemic  necrotic  infarctions.  If  the  emboli  be  infectious,  as 
in  acute  ulcerative  endocarditis,  they  cause  abscesses  in  the  myocardium.  If 
life  be  sufficiently  prolonged,  the  infarctions  are  replaced  by  cicatricial  fibrous 
tissue.  Some  of  the  fibrous  placjues  found  in  the  cardiac  muscle  are  the 
result  of  such  infarctions.  3Iore  frequently  the  obstructions  resulting  from 
disease  of  the  coronary  arteries  are  not  sufficient  to  cause  typical  infarctions, 
hut  they  cause  simple  atrophy  of  the  muscular  fibres  in  circumscribed,  scat- 
tered patches.  This  atrophy  is  followed  by  a  new  growth  of  fibrous  tissue. 
According  to  a  view  which  has  much  in  its  support,  most  of  the  chronic 
interstitial  inflammations  of  organs  are  due  to  a  primary  atrophy  of  the  paren- 
chjmatous  elements. 

In  the  form  of  fibrous  myocarditis,  here  considered,  which  is  due  to  disease 
of  the  coronary  arteries,  grayish-white,  glistening  streaks  and  patches  of 
fibrous  tissue  are  found  scattered  through  the  substance  of  the  myocardium. 
These  streaks  and  patches  may  be  in  any  part  of  the  muscular  wall  of  the 
heart,  but  they  are  most  frequently  found  in  the  anterior  wall  and  apex  of 
the  lefl  ventricle  and  in  the  papillary  muscles.  They  affect  by  preference  the 
onter  layers  of  the  myocardium,  but  they  may  be  most  abundant  near  the 
endocardium. 

Another  variety  of  fibrous  myocarditis  is  that  which  is  secondary  to  fibrous 
thickening  of  the  endocardium  or  of  the  pericardium.  Here  new-formed 
connective  tissue  grows  from  the  thickened  endocardium  or  pericardium  into 
the  subjacent  muscular  tissue,  leading  to  compression  and  atrophy  of  the 
muscular  fibres. 

In  both  forms  of  fibrous  myocarditis  the  heart-wall  is  weakened,  often  suf- 
ficiently to  yield  to  the  blood-pressure  and  to  cause  cardiac  dilatation.  A 
s|>ot  in  the  heart- wall  thus  weakened  by  fibrous  growth  may  bulfre  out  in  a 
sacculated  manner  and  form  an  aneurism.  This  is  the  usual  method  of  devel- 
opment of  the  so-called  chronic  partial  aneurism  of  the  heart.  Such  aneurisms 
are  most  frequently  seated  near  the  apex  of  the  left  ventricle,  more  rarely  at 
the  ba.«e  of  the  ventricle,  where  they  occupy  by  preference  the  situation  of 
the  pars  membranacea  septi,  in  the  latter  case  bulging  into  the  right  ventricle. 
They  may  lead  to  rupture  of  the  heart. 

Thrombi  are  often  found  in  these  aneurisms  as  well  as  upon  portions  of  the 
endocardium  overlying  infarctions  and  fibrous  plaques. 
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When  hypertrophy  of  the  heart  is  present  in  cases  of  fibrous  myocartiitiL 
the  cause  of  the  hypertrophy  is  to  be  sought  in  concomitant  valvular  diaeaai 
or  widespread  arterio-sclerosis  or  chronic  Bright'a  disease.     Hypertrophy  of  "J 
the  right  ventricle  may  be  due  to  insufficiency  of  the  left,  in  consequence  of  i 
myocarditis.  J 

In  syphilis,  patches  of  fibrous  tissue  may  be  found  in  the  heart-muscle  vith  ^ 
or  without  the  presence  of  gummata.  Whether  in  such  cases  the  fibrov  * 
myocarditis  be  always  dependent  upon  obliterating  arteritis  or  other  trteiiil  j] 
disease  is  uncertain.  j> 

Other  forms  of  myocarditis  are  of  less  clinical  importance.  Acutt  u^  1 
stitial  myocarditis,  rarely  diffuse,  more  commonly  circumscribed,  characteriial  J< 
by  an  accumulation  of  lymphoid  cells,  may  occur  in  diphtheria  and  otW  ; 
acute  infectious  diseases.  *' 

Better  understood  is  suppurative  myocarditis,  or  abscess  of  the  heart.  Thi  ^^ 
abscesses  are  usually  small  and  multiple,  but  a  single  large  abscess  mijbi  / 
formed.  The  most  frecjucnt  cause  of  cardiac  abscesses  are  infectious  emboB,  ' 
especially  those  derived  from  acute  ulcerative  endocarditis.  The  pus  mtjki  V 
discharged  into  the  pericardial  sac,  giving  rise  to  purulent  pericarditis,  or  intt  ** 
one  of  the  cavities  of  the  heart.  In  the  latter  case  the  blood  makes  itfl  wi|  *" 
into  the  abscess-cavity,  thus  leading  to  the  formation  of  acute  cardiac  inev^  ' 
ism.  Acute  aneurism  may  also  be  produced  by  deep  ulcerations  in  cases  of 
acute  ulcerative  endocarditis.  Kupture  of  the  heart  may  be  a  result  of  m^  - 
purative  myocarditis.  Micrococci  are  present  in  the  pus  of  cardiac  as  wellai 
of  other  abscesses,  and  are  to  be  regarded  as  the  cause  of  the  suppuration. 

Souie  authors  assume  the  existence  of  a  parenchymatous  myocarditis;  b«l 
the  changes  which  are  described  as  belonging  to  parenchymatous  myocarditii 
are  in  reality  those  of  albuminous  or  fatty  degeneration  of  the  muscle,  txA 
will  be  described  subsequently. 

It  should  be  mentioned  that  extensive  disease,  particularly  atheroma,  of  th 
coronary  arteries  may  exist  without  causing  changes  in  the  cardiac  mugcki 
In  such  cases  it  is  probable  that  the  circulation  is  not  sufficiently  obstnictel 
to  lead  to  the  changes  which  have  been  described,  and  to  which,  as  will  suW 
quently  appear,  fatty  degeneration  of  the  heart-muscle  is  to  be  added. 

In  all  cases  of  sudden  death  without  other  explanation  careful  examinttioi 
should  be  made  of  the  condition  of  the  coronary  arteries. 

It  may  be  inferred  that  the  myocardium  is  the  seat  of  lesion  of  some  kial 
when  cardiac  symptoms  denote  something  more  than  functional  disorder, 
and  when  enlargement  from  other  causes,  pericarditis,  endocarditis,  and  Til* 
vular  lesions  can  be  excluded. 

The  effect  of  obstruction  of  the  coronary  arteries  and  fibroid  degencratiei 
of  the  heart  is  impairment  of  its  functional  power.  If  this  effect  exceed  i 
certain  degree,  the  symptoms  denote  persistent  weakness  of  the  heart's  acUoi, 
The  pulse  is  feeble,  compressible,  and  often  irregular,  and  in  some  cases  il 
notably  infrequent.  Dyspnoea,  at  first  felt  only  on  exercise,  may  becoM 
constant,  ending  at  length  in  orthopnoea.  With  notable  disturbance  of  rei* 
piration  is  associated  lividity  of  the  prolabia  and  face.  General  dropsy  may 
occur,  and  death  may  take  place  slowly,  as  in  cases  of  dilatation. 

The  physical  signs  denote  weakness  of  the  heart's  action,  usually  wi& 
more  or  less  enlargement  of  the  organ.  Cardiac  impulse  is  feeble  or  wanting 
The  murmurs  indicative  of  valvular  lesions  are  not  present,  and  these  lesUM 
may  be  thereby  excluded.  The  sounds  of  the  heart  are  weak.  The  mod 
of  impulsion  over  the  apex  especially  is  weak,  and  may  not  be  appreciabli^ 
the  systolic  sound  being  chiefly  or  entirely  valvular  in  quality. 

The  differential  diagnosis  lies  between  myocarditis,  with  obstruotion  of  tkl 
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coronary  arteries,  fatty  degeneration,  and  a  purely  functional  disorder.  The 
last-named  affection  is  excluded  by  the  persistence  of  the  symptoms  pointing 
to  heart-failure.  The  symptoms  of  fatty  degeneration  are  essentially  identi- 
cal, and  this  affection  is  not  therefore  easily  excluded.  Practically,  this  is  not 
important.  The  fact  that  the  patient  has  had  syphilis  is  in  favor  of  myo- 
carditis. Calcification  of  arteries  which  can  be  felt  is  suggestive  of  a  similar 
alteration  of  the  coronary  arteries,  but  is  not  conclusive  evidence. 

Sudden  death  is  liable  to  occur  in  cases  of  myocarditis  associated  with 
obstruction  of  the  coronary  arteries.  This  may  follow  violent  physical  exer- 
tion, although  not  preceded  by  symptoms  denoting  any  important  cardiac 
affection. 

Angina  pectoris  occurs  in  connection  with  obstruction  of  the  coronary  arte- 
ries, either  with  or  without  fibroid  degeneration  of  the  heart.  Sudden  death 
is  liable  to  occur  without  as  well  as  with  an  attack  of  angina. 

The  TREATMENT  in  cases  of  myocarditis  is  essentially  the  same  as  in  cases 
of  dilatation  of  the  heart.  (Vide  Chapter  III.)  The  objects  of  treatment 
relate  to  symptomatic  indications  and  tolerance.  Avoidance  of  active  phys- 
ical exertion  and  mental  excitement  is  to  be  enjoined.  Assimilation  and 
nutrition  are  to  be  promoted  by  a  nutritious  diet  and  tonic  remedies.  The 
iodides  and  arsenic  have  been  supposed  to  have  a  favorable  influence.  The 
former  are  indicated  if  there  be  evidence  of  constitutional  syphilis.  Impend- 
ing danger  from  heart-failure  is  to  be  warded  off  by  alcoholic  or  ethereal 
stimnlants. 


CHAPTER  III. 
VALVULAR  LESIONS  WITH  ENLARGEMENT  OF  THE  HEART. 

A  uatomical  Characters ;  Clinical  History  ;  Pathological  Character  ;  Causation;  Diag- 
nosis; Prognosis;  Treatment. 

THE  Structural  lesions  of  the  heart  relate,  in  the  first  place,  to  the  valves 
and  orifices  of  the  heart.  These  are  known  commonly  as  valvular  lesiona. 
Other  lesions  relate  to  the  walls  and  cavities  of  the  heart.  Enlargement  of 
the  heart  often  proceeds  from  valvular  lesions,  and  the  latter  sooner  or  later, 
in  the  great  majority  of  cases,  give  rise  to  enlargement.  In  considering, 
therefore,  valvular  lesions,  I  shall  also  consider  enlargement  as  dependent 
thereon,  and  afterward  notice  enlargement  occurring  without  valvular  lesions. 

Anatomical  Characters. — Valvular  lesions,  in  the  great  majority  of 
eases,  are  due  to  chronic  endocarditis.  When  developed  after  birth,  they  are 
Dearly  always  situated  in  the  left  side  of  the  heart ;  that  is,  at  the  mitral  or 
the  aortic  orifice.  Tricuspid  and  pulmonic  lesions  are  comparatively  rare  in 
extra-uterine  life.  Rheumatic  endocarditis  most  frequently  attacks  the  mitral 
valve.  With  chronic  inflammation  of  the  aortic  valve  an  atheromatous  con- 
dition of  the  neighhoring  portion  of  the  aorta  is  usually  present,  the  processes 
in  the  valves  and  in  the  inner  membrane  of  the  aorta  being  essentially  simi- 
lar. Aortic  lesions  therefore,  like  atheroma,  are  more  frequent  in  advanced 
life  than  in  youth.  Chronic  endocarditis  of  the  aortic  valve  is  often  associ- 
ated with  a  similar  change  in  the  mitral,  particularly  in  its  aortic,  segment. 
The  changes  in   the  endocardium  produced  by  chronic   inflammation  have 
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already  been  referred  to  in  treating  of  endocarditis.  The  morbid  prooen  ii 
the  valves  may  begin  either  acutely  or  subacutely,  or  it  may  develop  glowlr 
and  insidiously.  The  essential  change  is  the  formation,  in  the  substance  of 
the  valve,  of  new  fibrous  tissue  of  firm  consistence  and  with  a  marked  \e^ 
eucy  to  retract.  The  thickening  is  usually  most  marked  along  the  edges  of 
the  valves,  where  warty  outgrowths  of  .fibrous  tissue  are  frequently  obserrei 
Calcification  and  fatty  degeneration  of  the  new  connective  tissue  arcoftci 
extensive.  The  anomalies  in  the  valves  resulting  from  these  changes  are^ 
1,  thickening  and  rigidity  due  to  the  formation  of  new  connective  tissue  ul 
the  deposit  of  the  salts  of  lime ;  2,  shortening  in  consequence  of  retractiti 
of  the  newly-formed  tissue ;  3,  adhesion  of  the  valvular  segments  to  etck 
other  or  to  the  heart-  or  vessel-wall;  4,  valvular  aneurisms  and  ruptuKof 
the  valves.  Shortening,  rigidity,  and  sometimes  rupture  of  the  chordae  tet* 
dineas  may  coexist.  Deposits  of  thrombi  may  be  present  on  the  thickened  ul 
calcified  valves,  and  serve  as  a  source  of  emboli.  Emboli  may  also  be  fomel 
by  ruptured  fragments  of  the  valves  or  by  the  breaking  off  of  calcific  incmit^ 
tions.  The  thickened  valvular  segments  are  sometimes  united  at  their  sidci 
to  such  an  extent  as  to  leave  only  a  buttonhole-like  slit  sufficient  for  tkl 
admission  of  the  end  of  the  little  finger,  or  sometimes,  in  the  case  of  tlw 
aortic  valves,  for  the  passage  only  of  a  crow's  quill. 

The  importance  of  these  various  changes  lies  in  the  fact  that  they  cooitL' 
tute  the  vast  majority  of  those  structural  alterations  which  interfere  with  tin 
function  of  the  valves.  From  a  clinical  point  of  view  all  the  diverse  alten* 
tions  of  structure  embraced  under  the  name  valvular  lesions  may  be  arranged, 
according  to  their  effects  upon  the  circulation,  into  the  following  groupi: 
Firsf^  obstructive  lesions — that  is,  lesions  which  impede  the  flow  of  blood  lij 
producing  contraction  or  stenosis  of  the  orifices ;  second,  regurgitant  lesioiM— 
that  is,  lesions  which  render  the  valves  incompetent  or  insufficient,  come* 
quently  allowing  backward  or  regurgitant  currents ;  third,  lesions  whid 
involve  both  obstruction  and  regurgitation  ;  and  fourth ,  lesions  which  inrolTtt 
neither  obstruction  nor  regurgitation,  but  which  give  rise  to  morbid  souDdsbj 
roughening  the  surface  over  which  the  blood  flows.  The  lesions  belonging  to 
the  last  group  are  of  little  or  no  immediate  importance,  and,  although  giving 
rise  to  abnormal  sounds  known  as  endocardial  or  bellows  murmurs,  they  an 
innocuous.  The  most  frequent  form  of  lesion  is  that  which  occasions  hoik 
obstruction  and  insufficiency  at  the  same  time,  one  or  the  other  of  these  effeeti 
fre(]uently  preponderating.  Obstruction  unaccompanied  by  any  regurgitatioB 
is  rare,  while  regurgitation  without  obstruction  is  not  infrequent.  In  certaii 
instances  we  must  recognize  the  existence  of  so-called  rtlfUive  tn.<vjficifnc^ <ii 
the  valves.  This  is  incident  to  cases  of  marked  dilatation  of  the  heart-can* 
ties,  the  ostia  becoming  so  wide  that  the  unchanged  valvular  segments  an 
incapable  of  completely  closing  the  dilated  orifices.  This  condition  is  net 
with  most  fre(|uently  at  the  tricuspid  orifice  in  cases  of  extreme  dilatation  of 
the  right  ventricle  as  a  consequence  of  mitral  disease. 

The  lesions  which  involve  obstruction  or  regurgitation  lead  primarily  to 
certain  changes  in  the  heart  itself,  and  secondarily  to  alterations  in  variooi 
other  organs  of  the  body.  These  changes  in  the  heart  are  at  first  of  a  natan 
to  compensate  more  or  less  completely  the  impairment  of  function  of  the 
valves.  The  mechanical  effects  of  obstruction  or  of  regurgitation  at  uy 
of  the  valvular  orifices,  when  not  compensated,  are  a  diminution  in  till 
amount  of  blood  supplied  to  the  aorta  and  general  arterial  system  and  a 
corresponding  over-repletion  of  the  systemic  veins.  These  effects  are  pitK 
duced  by  stenosis  and  by  insufficiency  from  valvular  disease  of  either  tbi 
left  or  of  the  right  side  of  the  heart.  The  blood-pressure  in  the  systenio 
arteries  is  therefore  lessened,  while  that  in  the  veins  is  increased ;  and  tb 
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result  is  retardation  of  the  general  circulation.  These  effects  of  impaired 
function  of  the  valves  are  at  first  more  or  less  completely  compensated  by 
increase  in  the  capacity  and  the  strength  of  certain  portions  of  the  heart. 
Certain  cavities  dilate  and  their  walls  become  hypertrophied,  so  that,  not- 
withstanding the  valvular  defects,  the  arteries  of  the  body  receive  their 
proper  amount  of  blood.  During  what  may  be  termed  the  period  of  compen- 
sation the  hypertrophy  bears  a  harmonious  relation  to  the  dilatation  ;  when 
the  compensation  becomes  disturbed  or  destroyed,  the  dilatation  exceeds  in 
proportion  the  hypertrophy.  During  the  stage  of  compensation,  which  may 
last  for  years,  the  individual  suffers  but  little  inconvenience  from  the  valvular 
lesions.  Sooner  or  later,  in  the  majority  of  cases,  the  compensation  is  dis- 
turbed, and  various  characteristic  symptoms  and  morbid  changes  ensue. 

In  order  to  understand  the  changes  in  the  heart  it  is  well  to  consider  indi- 
Tidually  the  different  valvular  lesions  as  to  their  effects.  In  cases  of  insuf-  I 
ficiency  of  the  mitral  valve  (the  most  frequent  of  all  valvular  lesions),  during  I 
the  systole  of  the  left  ventricle  a  portion  of  the  blood  is  sent  back  into  the 
auricle,  and  the  aorta  receives  a  proportionately  smaller  amount  of  blood. 
During  the  diastole  an  abnormally  large  amount  of  blood  flows  into  the  left 
ventricle  in  consequence  of  the  over-accumulation  in  the  left  auricle  and  the 
pulmonary  veins.  The  left  .ventricle  is  thereby  over-filled,  and  as  a  conse- 
quence its  wall  becomes  hypcrtrophied.  At  the  same  time  the  left  auricle 
becomes  dilated  and  hypcrtrophied ;  but  the  hypertrophy  of  the  thin-walled 
muricle  cannot  compensate  the  over-accumulation  of  blood.  The  blood  is 
therefore  dammed  back  upon  the  pulmonary  veins,  whence  the  increase  of 
tension  is  transmitted  through  the  pulmonary  vessels  to  the  right  ventricle. 
This  becomes  over-distended  with  blood,  and  in  turn  it  becomes  hypcrtro- 
phied. Mitral  insufficiency  is  thus  compensated  by  the  hypertrophy  of  the 
two  ventricles,  so  that  notwithstanding  the  regurgitation  at  the  mitral  valves 
a  normal  amount  of  blood  is  transmitted  into  the  aorta.  The  muscular  coat 
of  the  auricles  is  so  thin  that  they  can  accomplish  but  little  in  the  way  of 
compensating  valvular  lesions.  It  may  be  that  the  compensation  for  mitral 
insufficiency  is  so  complete  that  the  patient  suffers  for  a  considerable  period 
no  inconvenience.  When  the  compensation  is  destroyed  the  dilatation  becomes 
excessive,  the  right  auricle  becomes  over-distended,  and  the  blood  is  dammed 
back  upon  the  general  venous  system.  The  effects  of  this  venous  congestion 
of  the  various  organs  and  parts  of  the  body  will  be  presently  described. 

In  mitral  stenosis  less  blood  than  normal  flows  into  the  left  ventricle 
through  the  contracted  orifice  during  the  diastole.  The  blood  accumulates 
in  the  left  auricle,  which  dilates  and  becomes  hypcrtrophied.  The  blood- 
pressure,  as  in  mitral  regurgitation,  increases  in  the  pulmonary  vessels,  and 
consequently  the  right  ventricle  becomes  over-filled  and  hypcrtrophied.  Inas- 
much as  the  left  auricle  and  right  ventricle  are  rarely  able  to  completely 
compensate  the  obstruction,  the  loft  ventricle  receives  less  than  the  normal 
amount  of  blood,  and,  being  called  upon  to  do  less  work,  it  becomes  atrophied. 
Mitral  stenosis  unaccompanied  by  regurgitation  and  conse(|uent  hypertrophy 
of  the  left  ventricle,  however,  is  rare.  It  will  be  observed  that  while  mitral 
regurgitation  is  compensated  by  hypertrophy  of  both  ventricles,  mitral  stenosis 
is  compensated  essentially  by  hypertrophy  of  the  right  ventricle,  and  is  less 
fully  counteracted. 

The  immediate  result  of  insufficiency  of  the  aortic  valves  is  that  during 
the  diastole  a  portion  of  the  blood  which  had  been  driven  into  the  aorta 
by  the  systole  flows  back  into  the  left  ventricle.  The  ventricular  cavity 
1.4  thereby  over-filled  and  its  wall  becomes  hypertropliied.  so  that  by  its 
increased  power  of  contraction  the  excessive  amount  of  blood  which  accu- 
mulates in  the  left  ventricle  during  the  diastole  can  be  forced  into  the  aorta. 


328    VALVULAR  LESIOXS  WITH  EXLARGEATEXT  OF  THE  HEAItt 

In  this  way  the  arteries  can  receive  their  normal  quantum  of  blood  notvitki 
standing  the  regurgitation.  No  valvular  lesion,  as  a  rule,  is  more  conipletdj 
compensated  than  aortic  insufficiency.  In  consequence  of  the  backward  iow 
of  blood  from  the  aorta  the  left  auricle  cannot  empty  itself  as  readilj  u 
usual,  and  it  therefore  dilates  and  becomes  hypertrophied.  The  blood  istba 
dammed  back  upon  the  lungs,  and,  as  in  the  previous  instances,  the  rig^ 
ventricle  becomes  hypertrophied  and  dilated.  The  tension  in  the  right  Tei* 
tricle  may  be  still  further  increased  by  simultaneous  involvement  of  the 
mitral  valve  in  the  endocarditic  process,  or  rarely  by  relative  insufficiency  rf 
the  mitral  valve. 

In  aortic  stenosis  the  left  ventricle,  being  unable  to  completely  empty 
itself,  becomes  hypertrophied  and  dilated.  The  degree  of  dilatation,  how- 
ever, is  usually  less  than  in  cases  of  aortic  insufficiency.  Dilatation  aW 
hypertrophy  of  the  left  auricle  and  of  the  right  side  of  the  heart  are  pr^ 
duced  in  the  same  way  as  in  the  valvular  lesions  already  described.  Thi 
most  extensive  enlargements  of  the  left  ventricle  met  with  are  those  co^ 
secutive  to  aortic  insufficiency  accompanied  with  moderate  stenosis.  Aortio 
lesions  are  situated  more  favorably  as  regards  completeness  of  compeosac 
tion  than  mitral,  because  the  former  defects  are  counteracted  by  hypertrophy 
of  the  ventricle  immediately  behind  the  valves,  while  the  latter  requin 
hypertrophy  of  the  opposite  ventricle,  to  which  the  increase  of  tension  moA 
be  transmitted  through  the  pulmonary  vessels.  When,  however,  the  con* 
pensation  of  aortic  lesions  becomes  disturbed — in  other  words,  when  the  left 
ventricle  is  no  longer  able  to  meet  the  increased  demands  upon  its  strength^ 
the  grave  symptoms  of  venous  stagnation  follow  with  greater  rapidity  thai 
after  disturbance  of  the  balance  in  mitral  lesions. 

After  birth,  relative  insufficiency  of  the  tricuspid  valve  is  more  frequent 
than  insufficiency  due  to  chronic  endocarditis  of  the  valve.  In  either  ciM 
the  affection  is  usually  secondary  to  disease  of  the  left  ventricle.  As  tba 
result  of  tricuspid  regurgitation,  less  blood  than  normal  is  sent  to  the  pulm<^ 
nary  vessels,  and  therefore  the  pressure  in  the  pulmonary  veins  and  that  la 
the  aorta  are  abnormally  diminished.  On  the  other  hand,  in  consequence  of 
the  over-accumulation  of  blood  in  the  right  auricle  the  right  ventricle  is  filled 
under  increased  pressure.  Hypertrophy  and  dilatation  of  the  right  aurick 
and  of  the  right  ventricle  ensue  in  the  same  way  as  enlargement  of  the 
opposite  cavities  in  mitral  regurgitation.  In  uncomplicated  tricuspid  regurg- 
itation the  left  ventricle  does  not  enlarge,  because  the  pressure  in  the  piu- 
monary  veins  is  not  increased,  and  the  aortic  tension  is  not  elevated,  notwith* 
standing  the  regurgitation  of  blood  into  the  general  venous  system.  Tricuspid 
regurgitation  is  therefore  imperfectly  compensate^]. 

Stenosis  of  the  tricuspid  valve,  unaccompanied  by  insufficiency,  has  been 
observed  only  as  a  result  of  fcjetal  endocarditis.  Uncomplicated  tricuspid 
stenosis  belongs  among  the  curiosities  of  medical  experience.  It  is  the 'most 
unfavorable  of  all  valvular  lesions  as  regards  compensation.  It  can  be  only 
very  imperfectly  compensated  by  dilatation  and  hypertrophy  of  the  right 
auricle,  all  of  the  other  cavities  of  the  heart  receiving  less  than  the  normal 
amount  of  blood,  and  therefore  becoming  atrophied.  Tricuspid  stenosis,  asi 
rule,  is  accompanied  by  other  valvular  lesions. 

Stenosis  and  insufficiency  of  the  pulmonic  valves  are  well-recognized  form 
of  congenital  valvular  disease.  Still,  they  are  very  rare.  When  of  foetal 
origin  they  arc  often  complicated  with  other  anomalies,  such  as  stenosis  of 
the  pulmonary  artery  or  of  the  conus  arteriosus,  perforation  of  the  septna 
ventriculorum,  and  non-closure  of  the  foramen  ovale  or  of  the  ductus  BotaUL 
When  uncomplicated  they  are  compensated,  often  completely,  by  dilatation 
and  hypertrophy  of  the  right  auricle  and  ventricle.     The  left  side  of  the 
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heart  does  not  enlarge,  but,  on  the  other  hand,  it  has  been  found  atrophied. 
These  lesions  may  develop  in  very  rare  instances  as  a  sequence  or  concom- 
itant of  chronic  endocarditis  of  the  left  side. 

We  have  now  considered  the  mechanism  of  the  production  of  the  primary 
changes  in  the  heart  following  valvular  lesions.  It  has  been  shown  that  the 
different  lesions  may  be  compensated  to  a  greater  or  less  extent  by  hyper- 
trophy and  dilatation  of  certain  cavities  of  the  heart.  The  dilatation  is 
mechanically  produced  by  over-accumulation  of  blood ;  the  hypertrophy  is 
the  result  of  augmented  nutrition  of  the  muscular  wall  consequent  upon  the 
demand  for  increased  activity  of  the  heart.  In  favorable  cases  the  hyper- 
trophy bears  a  certain  definite  relation  to  the  dilatation  and  to  the  degree  of 
obstruction  or  regurgitation,  so  that  the  functional  defects  of  the  valves  are 
as  nearly  counteracted  as  may  be.  In  unfavorable  cases,  even  very  early, 
the  dilatation  may  so  predominate  over  the  hypertrophy  that  the  valvular 
lesion  may  never  be  as  fully  compensated  as  is  possible.  This  is  likely  to  be 
the  case  in  persons  very  much  enfeebled,  especially  when  the  valvular  defects 
lire  acutely  developed. 

In  nearly  all  valvular  lesions,  either  early,  or,  more  frequently,  after  a 
Tariable  period  of  compensation,  the  dilatation  comes  to  bear  an  excessive 
ratio  to  the  degree  of  hypertrophy,  and  the  blood  is  dammed  back  upon  the 
general  venous  system.  Changes  ensue  referable  to  chronic  venous  conges- 
tion or  passive  congestion  of  various  parts  of  the  body.  A  knowledge  of 
these  changes  is  necessary  to  a  proper  understanding  of  the  symptoms  com- 
mon to  uncompensated  valvular  lesions.  They  can  only  be  referred  to  briefly 
here,  as  their  description  belongs  to  other  sections  of  this  work. 

The  compensation  is  sometimes  disturbed  by  extension  of  the  morbid  pro- 
cesses in  the  valves,  and  in  many  cases  it  is  impaired  by  fatty  degeneration 
of  the  hypertrophied  muscular  tissue.  Depression  of  the  general  vitality 
of  the  patient  and  the  occurrence  of  intercurrent  disease  likewise  enfeeble  the 
heart.  In  some  cases,  however,  the  cause  of  the  failure  of  the  heart  is  not 
evident. 

In  the  lungs,  as  a  result  of  chronic  venous  congestion,  the  condition  already 
described  as  brown  or  pigment  induration  is  developed  (p.  181).  In  this 
state  the  pulmonary  capillaries  are  distended  and  encroach  upon  the  air- 
cells.  Hemorrhagic  pulmonary  infarctions  are  frequent,  produced  by  emboli 
in  branches  of  the  pulmonary  artery  (p.  26G).  These  emboli  are  derived 
usually  from  thrombi  formed  in  the  right  side  of  the  heart.  It  is  not  rare  in 
the  later  stages  of  valvular  disease  for  thrombi  to  form,  especially  in  the  apices 
of  the  ventricles  and  in  the  auricular  appendices,  in  c()nse(|uence  of  the  retard- 
ation of  the  blood-current.  Chronic  bronchitis  usually  attends  valvular  lesions 
of  the  left  side  of  the  heart.  The  condition  of  the  heart  during  the  stage  of 
non-compensation  is  particularly  favorable  for  the  production  of  oedema  of 
the  lungs. 

In  consequence  of  chronic  passive  congestion  the  condition  called  nutmeg 
liver  is  developed.  The  blood  being  dammed  back  upon  the  inferior  vena 
cava  and  hepatic  veins,  the  central  veins  of  the  hepatic  lobules  become  dis- 
tended, and  the  lobules  present  a  red  centre  and  light  periphery.  In  the 
peripheral  zone  the  hepatic  cells  often  contain  fat.  This  swollen  state  of  the 
liver  may  be  followed  by  a  so-called  red  atrophy  of  the  organ — a  condition  to 
be  hereafter  described  in  Section  IV. 

Chronic  congestion  of  the  spleen  is  evident  after  death  from  its  enlarge- 
ment, dark  color,  and  firm  consistence.  The  kidneys  are  enlarged,  and  in 
tjpical  cases  of  extremly  hard  consistence  and  of  a  dark-red  toXor.  This 
condition  was  formerly  mistaken  for  chronic  interstitial  nephritis.  The  albu- 
minuria of  cardiac  disease  is  explained  by  increase  of  pressure  in  the  renal 
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veins  and  consctiucnt  slowing  of  the  circulation,  and  the  diminution  in  the 
amount  of  urine  excreted,  by  the  diminished  tension  in  the  renal  artcriet. 
Chronic  congestion  of  the  alimentary  tract  may  induce  chronic  inflammatioa 
of  the  stomach  and  intestine.  Cyanosis  and  anasarca,  with  transudation  of 
serum  into  the  various  serous  sacs  of  the  body,  result  from  the  general  venou 
congestion.  In  consequence  of  the  retardation  of  the  general  circulation  the 
blood  may  coagulate  in  the  peripheral  veins  and  venous  sinuses  of  the  body. 
Thrombi  so  formed  are  called  marantic  (p.  28).  They  form  an  additional 
source  of  origin  for  emboli  which  are  carried  to  the  pulmonary  artery.  Ven- 
ous hypersemia  and  arterial  anjcmia  of  the  brain  are  among  the  consequeneei 
of  uncompensated  valvular  lesions.  The  lodgment  of  emboli  in  the  ccrebnl 
arteries,  particularly  in  the  middle  cerebral  or  its  branches,  and  the  conscr|nent 
softening  of  the  ansemic  portion  of  the  brain,  will  be  considered  in  Section  V. 

Clinical  History. — Valvular  lesions,  so  long  as  they  involve  neither 
obstruction  nor  regurgitation,  give  rise  to  no  symptoms  of  disea.se,  and  their 
existence  is  only  ascertained  by  means  of  physical  signs.  Lesions  involving 
either  obstruction  or  regurgitation,  or  both,  as  a  rule  do  not  occasion  inooD- 
venience  until  they  have  led  to  enlargement  of  the  heart.  Moreover,  lesiou  \ 
occasion  suffering  and  are  attended  with  danger  in  proportion  as  the  dilatatim  I 
predominates  over  the  hypertrophy.  j 

The  first  symptoms  proceeding  from  mitral  obsfntcfive  or  rerjni'gitant  Immn 
pertain  to  the  respiratory  system.     Deficiency  of  breath  on  exercise  is  for    j 
gome  time  the  chief  inconvenience.     This  progressively  increases  in  propo^    ; 
tion  as  the  obstruction  to  the  pulmonary  circulation  increases.     The  patient    i 
is  at  length  obliged  to  discontinue  any  active  muscular  exertion,  but  may  be    i 
comfortable  while  remaining  quiet.     Dyspnoea  finally  becomes  habitual,  and    I 
is  more  or  less  prominent  as  a  symptom  after  dilatation  of  the  right  ventride    , 
has  taken  place.     A  still  further  development  of  this  symptom  renders  the   \ 
patient  unable  to  lie  down,  then  constituting  orthopncca.     This  may  be  dnei    i 
in  a  measure,  to  coexisting  pulmonary  conditions.     Cough  and  more  or  leM    I 
muco-serous  expectoration   are  incidental  to  congestion  or  a  low  grade  of 
inflammation   of   the  bronchial    mucous   membrane.      An  abundant   seroos 
expectoration  sometimes  occurs,  constituting  bronchorrhjca.     Haemoptysis  is 
not  infrequent,  the  hemorrhage  usually  being  small.     This  event  generellj' 
denotes  simply  bronchorrhagia,  but  occasionally  blood  is  extra vasated  into 
the  air-cells,  constituting  circumscribed  pulmonliry  apoplexy  or  hemorrba]gpe 
infarction.     Pulmonary  oedema  is  another  intercurrent  event  which  is  liable 
to  occur,  increasing  the  suffering  from  dyspncea.     Hydrothorax  is  still  another 
source  of  embarrassment  of  respiration.     Pigment  induration  of  the  langi 
dependent  on  persistent  congestion,  caused  by  regurgitant  and  obstmetire 
mitral  lesions,  enters  into  the  rationale  of  dyspnwa  in  many  cases. 

Aft<jr  enlargement  of  the  heart  takes  place,  its  action,  so  long  as  the  hype^ 
trophy  predominates,  is  abnormally  stnmg.     This  may  be  perceived  by  the 
hand  placed  over  the  praecordia.     The  patient,  however,  rarely  complains  mneh 
of  palpitation,  having  become  accustomed  to  the  gradual  increase  of  the  pover 
of  the  heart's  action.     The  pulse  is  small  and  weak  in  proportion  to  the  amoasl 
of  obstructif>n  or  regurgitation,  each  of  these  immediate  effects  of  the  lesioM 
lessening  the  quantity  of  blriod  propelled  into  the  aorta  and  its  branches  hf 
the  systole  of  the  left  ventricle.     The  quantity  of  blood  contained  in  thil 
ventricle  at  the  time  of  a  systole  may  sometimes  be  so  much  lessened  thatik 
fails  to  produce  a  radial  pulse ;  hence  one  source  of  intermission  of  the  pnJML 
Another  source  is  an  actual  intermission  of  the  ventricular  systole.   Ineqaslity 
of  the  successive  beats  of  the  pulse,  as  regards  volume  and  force.  repreMiti 
uue([ual  supplies  of  blood  from  the  left  auricle  to  the  left  ventricle.    Img^ 
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ularity  in  the  action  of  the  heart  is  not  infrequent.  Intermittency  of  the 
puUe  and  inequality  of  successive  beats,  due  to  deficiency  of  the  supply  of 
blood  to  the  left  ventricle,  are  characters  which  denote  mitral  contraction 
rather  than  regurgitation. 

The  characters  pertaining  to  the  form  of  the  pulse,  as  ascertained  by  the 
sphygmograph,  in  cases  of  mitral  regurgitation,  are — notable  variations  in 
the  length  of  the  line  of  ascent  in  different  pulsations,  shortness  of  this  line 
in  a  greater  or  less  number  of  pulsations,  its  vertical  direction,  and  marked 
dicrotism  in  the  line  of  descent.  In  cases  of  mitral  obstruction  the  line  of 
ms-eent  is  longer  and  the  variations  in  different  pulsations  are  less,  the  direc- 
tion of  this  line  being  also  vertical,  and  the  line  of  descent  showing  dicrotism. 
These  characters  denote  quickness  of  the  ventricular  systole,  feeble  arterial 
tension,  and  want  of  uniformity  as  regards  the  quantity  of  blood  sent  into 
the  aorta  in  different  beat^. 

Pain  is  rarely  a  prominent  symptom  during  the  progress  of  mitral  lesions, 
but  uneasiness  and  an  indefinite  sense  of  distress,  referred  to  the  praccordia, 
may  be  complained  of.  Nor  are  there  any  notable  symptoms  referable  to  the 
nervous  system.  There  is  a  marked  contrast,  as  regards  mental  anxiety  and 
apprehension,  between  the  cases  in  which  the  action  of  the  heart  is  disturbed 
by  lesions  and  those  in  which  the  disturbance  is  purely  functional.  In  the 
former  mental  depression  is  proportionate  to  the  physical  suffering,  and  pa- 
tients are  likely  to  be  apathetic  with  respect  to  danger  ;  in  the  latter  the  mind 
is  depressed  out  of  proportion  to  the  actual  ailment  and  patients  are  harassed 
by  imaginary  fears.  If  dyspnoea  be  a  prominent  symptom,  the  loss  of  sleep 
adds  to  the  sufferings  of  the  patient.  The  sleep  which  is  obtained  is  imper- 
fect and  disturbed  by  frightful  dreams.  It  is  not  uncommon  for  patients  to 
be  unable  to  lie  down  for  many  weeks  before  death,  short  periods  of  sleep 
being  obtained  by  inclining  the  body  forward  and  resting  the  elbows  on  the 
knees  or  on  some  solid  support. 

Sooner  or  later,  if  life  be  not  cut  off  by  some  intercurrent  affection,  dropsical 
effusion  takes  place  into  the  areolar  tissue  and  serous  cavities.  The  lower 
limbs  generally  first  become  oedematous,  afterward  the  face  and  body,  and 
more  or  less  li(|uid  accumulates  within  the  peritoneal  and  within  the  pleural 
Bac.  The  limbs  and  body  sometimes  become  greatly  swollen  and  the  scrotum 
acquires  an  enormous  size.  The  skin  on  the  lower  limbs  under  these  circum- 
stances may  become  erythematous ;  ulcerations  or  fissures  are  liable  to  occur, 
with  abundant  draining  away  of  serum.  Other  circumstances,  in  addition  to 
dilatation  of  the  right  side  of  the  heart,  may  contribute  to  the  occurrence  of 
dropsy ;  for  example,  ana>mia.  The  face  is  congested,  and  not  infrequently  the 
lips  are  livid.  The  dusky  hue,  due  to  congestion  or  cyanosis,  combined  with 
oedema,  gives  to  the  face  an  appearance  which  contrasts  with  the  pallid  as- 
pect characterizing  general  dropsy  from  renal  disease.  General  dropsy  arising 
from  mitral  lesions  occurs  after  enlargement  by  dilatation  of  the  right  side  of 
the  heart  has  taken  place,  and  is  dependent  mainly  on  the  venous  obstruction 
which  the  latter  condition  involves.  Tricuspid  regurgitation,  which  may  exist 
to  .«K>me  extent  normally,  is  increased  in  this  condition,  and  adds  to  the  venous 
obstruction.  This  condition  of  the  right  cavities  gives  rise  to  turgescence  of 
the  cervical  veins,  especially  when  the  patient  is  sitting  or  standing,  and  this 
turgescence  is  sometimes  very  great.  Under  these  circumstances  pulsation 
of  the  superficial  veins  of  the  neck,  occurring  synchronously  with  the  auricular 
or  ventricular  systole,  or  with  both,  is  not  uncommon.  Jugular  pulsation  is, 
however,  observed  in  some  cases  without  venous  turgescence,  and  when  dropsy 
bas  not  taken  place  venous  pulsation  of  the  veins  of  the  extremities  is  some- 
times observed. 

The  organs  composing  the  digestive  system  suffer  from  the  congestion  aris- 
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ins  from  dilatation  of  the  ri^ht  side  of  the  lieart.  Enlar«»emcnt  of  the  liver 
is  sometimes  observed.  Pulsation  over  the  liver,  apparent  to  the  eye  and 
touch,  is  an  occasional  effect  uf  tricuspid  rejrurgitation  with  hypertrophy  of 
the  ri^ht  ventricle.  The  pulsation  is  sometimes  so  8tron<r  as  to  siniuUte 
aneurism.  The  appetite  and  di;restion  become  impaired.  Prior  to  the  occur- 
rence of  dilatation,  however,  the  appetite  and  digestion  may  bo  but  little  dis- 
turbed. Nutrition  may  be  but  little  aflectcd  even  after  the  lesions  have  led  to 
considerable  suifering.  Emaciation  is  not  an  early,  nor  at  any  time  a  marked, 
effect  of  valvular  lesions  of  the  heart.  The  kidneys  participate  in  the  cnngw- 
tion,  and  the  secretion  of  urine  is  scanty.  Albumen  may  be  present  in  the 
urine  as  an  effect  of  renal  conpesticm  without  denoting  degenerative  or  inflam- 
matory disease  of  the  kidneys.  Hemorrhage  from  the  stomach  or  intestines 
is  an  occasional  effect  of  the  congest  i(»n  of  the  mucous  membrane  in  these 
situations.     Hemorrhoids  and  epistaxis  belong  in  the  same  category. 

Aortk  h'siom  involving  ob.»*truction  or  regurgitation  usually  give  riM»,  as 
the  first  symptom,  to  inconvenience  from  the  increased  power  of  the  heart's 
action  consequent  upon  hypertrophy  of  the  left  ventricle.  The  patient  com- 
plains of  palpitation,  especially  on  exercise  or  under  the  influence  of  mental 
emotions.  The  action  of  the  heart  is  felt,  by  the  hand  over  the  praecordia.  to 
be  inordinately  strong,  and  the  dress  or  portions  of  the  body  may  show  visible 
movements  with  each  ventricular  syst^de.  Pain  is  more  likely  to  be  prc.*>ent 
than  in  cases  of  mitral  lesions,  and,  irrespective  of  the  painful  affection  called 
atifjina  prcforia,  it  is  not  infrequently  a  prominent  symptom.  Cough,  ex]KK:to- 
ration,  dyspna»a,  ami  hsemoptysis,  dependent  on  pulmonary  congestion  and  the 
accidents  incident  thereto,  occur  less  frequently  in  connection  with  aortic 
than  with  mitral  lesions.  Pulmonary  congestitm,  dependent  on  dilatation  of 
the  left  auricle,  does  not  occur  until  the  dilatation  of  the  left  ventricle 
becomes  predominant,  and  the  disease  may  end  fatally  without  this  result 
taking  place. 

If  the  lesions  produce  contraction  with  little  or  no  regurgitation,  the  pulse  is 
simply  weakened,  but  not  in  a  notable  degree  even  when  the  contraction  is  con- 
siderable, lender  these  circumstances,  however,  the  pulse  is  frequenth*  weak 
in  proportion  to  the  power  of  the  heart's  action ;  and  the  force  (»f  the  stroke 
felt  by  the  finger  over  the  artery  is  in  striking  c(mtrast  to  the  impulse  felt  by 
the  hand  over  the  pnrcordia.  If  the  lesions  impair  the  aortic  valve  so  as  to 
involve  considerable  regurgitation,  the  pulse  is  stmiewhat  distinctive  of  this 
fact.  The  artery  strikes  against  the  finger  with  quickness,  and  appears 
instantly  to  recede ;  the  stroke  is  not  su.stained,  and  the  pulse  is  said  to  be 
jtii'hiuff  or  rot/fipsinf/j  giving  a  sensation  as  if  a  ''  ball  of  blood  were  shot 
through  the  artery."  This  is  due  to  the  fact  that  directly  after  the  ventric- 
ular systole  the  aorta  is  emptied  by  the  regurgitant  current,  and  this  current 
and  the  direct  current  come  into  collision  when  the  ventricle  contracts. 
Another  symptom  pertaining  to  the  arteries  in  some  cases  is  distinctive  of 
free  aortic  regurgitation — namely,  visible  mi>vements  of  the  arterial  trunks 
which  are  superficially  situated,  such  as  the  carotid,  temporal,  subclavian, 
brachial,  etc.  The  appearance  caused  by  the  movements  of  these  vessels  is 
sometimes  very  striking,  and  it  is  so  distinctive  that  aortic  regurgitation  is 
rendered  highly  probable  by  this  symptom  alone. 

The  tracings  by  the  sphygmograph  in  cases  of  aortic  obstructive  lesions 
give  an  oblique  and  curve«l  line  of  ascent,  denoting  the  shjwness  with  whicfc 
the  blood  is  driven  into  the  aorta,  and  in  the  line  of  descent  dicrotism  is 
either  .<»liglit  or  wanting.  In  cases  of  aortic  regurgitation  the  lino  of  auest 
is  vertical,  and  dicrotism  in  the  line  o?  descent  is  marked.  If,  as  is  not  infre* 
quent,  senile  induration  of  the  arteries  coexist,  the  summit  presents  a  plane 
of  greater  or  less  length.     If  this  condition  of  the  arteries  do  not  exist,  tht 
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upper  part  of  the  diagram  representing  a  pulsation  is  pointed,  and  the  line  of 
asicent  may  be  notched  near  its  upper  extremity. 

General  dropsy  occurs  in  only  a  small  proportion  of  cases  of  aortic  lesions ; 
that  is,  dropsy  arising  from  the  cardiac  affection.  This  is  owing  to  the  fact 
that  life  is  generally  destroyed  before  the  lesions  have  led  to  predominant 
dilatation  of  the  right  cavities  of  the  heart.  Hence,  turgescence  of  the  cervi- 
cal veins  and  jugular  pulsation  do  not  belong  to  the  clinical  history  of  aortic 
lesions.  This  statement  also  holds  good  with  respect  to  congestion  of  the 
abdominal  viscera  and  the  kidneys. 

Aortic  regurgitant  lesions  give  rise  to  symptoms  proceeding  from  a  sudden 
increase  of  the  accumulation  of  blood  within  the  left  ventricle  sufficient  to 
embarrass  the  action  of  this  ventricle  by  distension.  This  ventricle  becoming 
overloaded  by  the  regurgitant  current  in  addition  to  the  direct  mitral  current, 
the  ventricular  walls  are  distended  so  as  to  weaken  their  power  of  contraction. 
This  is  a  rational  explanation  of  paroxysms  of  distress  to  which  these  lesions 
giTe  rise.  The  action  of  the  heart  is  irregular  and  spasmodic,  and  the  patient 
experiences  a  sense  of  great  oppression  at  the  pracordia,  with  a  feeling  of 
impending  death.  These  attacks  are  excited  at  first  by  muscular  exercise  or 
mental  emotions,  but  after  a  time  they  may  occur  without  any  obvious  excit- 
ing cause.  They  occasion  great  distress,  and  sudden  death  may  take  place  in 
mn  attack  of  unusual  violence,  the  left  ventricle  being  paralyzed  by  over-dis- 
tension. They  are  more  frequent  and  serious  when  dilatation  of  the  left  ven- 
tricle predominates  over  hypertrophy,  yet  they  may  be  more  or  less  frequent 
mnd  violent,  and  may  prove  fatal  while  hypertrophy  is  predominant.  The 
occurrence  of  these  attacks  renders  patients  affected  with  aortic  lesions  more 
anxious  and  appreheiisive  than  those  affected  with  mitral  lesions.  The  dan- 
ger from  over-distension  of  the  ventricle  is  perhaps  greater  without  than  with 
mitral  insufficiency.  The  latter,  as  regards  this  danger,  may  be  said  to  be 
compensatory. 

Aortic  and  mitral  lesions,  involving  either  obstruction  or  regurgitation,  or 
both,  in  each  situation,  are  not  infrequently  associated  in  the  same  case. 
Certain  of  the  symptomatic  phenomena  arising  from  lesions  at  the  mitral 
and  aortic  orifice  are  then  combined.  Mitral  obstruction  as  well  as  regurgi- 
tation, however,  may  afford  some  protection  against  the  paroxysms  of  distress 
and  the  liability  to  sudden  death  incident  to  aortic  regurgitation,  by  prevent- 
ing over- distension  and  paralysis  of  the  left  ventricle. 

Tricuspid  and  pulmonic  tenons,  as  already  stated,  are  comparatively  rare. 
In  the  majority  of  cases  in  which  they  exist  they  are  congenital.  They  are 
therefore  most  liable  to  be  met  with  in  young  subjects.  Tricuspid  lesions, 
in  proportion  as  they  involve  obstruction  or  regurgitation,  lead  primarily  to 
dilatation  of  the  right  auricle,  and  thence  to  systemic  congestion.  General 
dropsy  under  these  circumstances  is  likely  to  occur  early,  without  having 
been  preceded  by  the  symptoms  denoting  pulmonary  congestion.  Turges- 
cence of  the  cervical  veins  and  venous  pulsation  are  also  early  symptoms  in 
Fuch  cases.  Lesions  at  the  pulmonic  orifice,  involving  contraction  or  regurg- 
itation, in  like  manner  soon  lead  to  dilatation  of  the  right  auricle  and  the 
symptomatic  phenomena  dependent  thereon. 

Pathological  Character. — The  primary  evils  of  valvular  lesions  are 
mechanical.  They  do  harm  by  obstructing  the  direct  or  normal  currents  of 
blood,  and  by  allowing  abnormal  or  regurgitant  currents  to  take  place.  They 
induce  hypertrophy  or  morbid  growth  of  the  walls  of  the  heart  by  increasing 
the  force  of  the  heart's  action,  and  thereby  inducing  hypcrnutrition.  This 
result,. it  is  to  be  borne  in  mind,  is  not  an  evil.  The  hypertrophy  resulting 
from  valvular  lesions  is  conservative.    The  augmented  power  of  action  which 
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the  heart  acquires  with  its  increased  muscular  growth  cnahles  it  better  to 
carry  on  the  circulation  despite  the  obstacles  aiibrded  by  obstructive  and 
regurgitant  lesions.  The  hypertropliy  is  compensatory  for  the  ob^taclef 
which  these  lesions  afford.  This  fact  has  an  important  practical  bearing  on 
the  management.  Dilatation  of  the  cavities  is  another  result  of  valvular 
lesions.  This  result,  when  it  predominates  over  hypertrophy,  is  an  eviL 
The  heart  is  weakened  in  proi>ortion.  as  it  becomes  dihited.  The  circulatioo 
then  suffers,  not  only  from  the  obstacles  afforded  by  the  valvular  lesions,  bat 
from  the  inadequate  power  of  the  heart's  action.  As  a  rule,  it  is  not  untS 
dilatation  predominates  over  the  hypertrophy  that  distressing  and  grave 
symptoms  of  disease  of  the  heart  are  developed;  and  the  suffering  and 
danger  increase  as  the  dilatatii»n  progresses. 

It  is  important  to  bear  in  mind  that  valvular  lesions  do  not  necessarilj 
involve  existing  inflammation.  The  atrophy  and  calcareous  degeneration 
which  lead  to  contraction  of  the  valves,  rigidity,  rupture,  etc.  are  not  infjani- 
matory  processes,  although  they  may  be,  and  in  a  large  proportion  of  cana 
probably  are,  the  after-effects  of  inflammation. 

Causation. — In  the  majority  of  cases  valvular  lesions  originate  in  an 
endocarditis  occurring   in   acute  articular   rheumatism.       The  degenerative 
changes  which  foljow  endocarditis  lead  to  o})struction  or  regurgitation  after 
a  period  more  or  less  remote.     When  the  evils  or  inconvenience  resulting     ( 
from  valvular  lesions  are  sufficient  to  lead  the  patient  to  seek  for  medicu     \ 
aid,  it  may  be  found  that  one  or  more  attacks  of  rheumatism  were  expefi- 
enced  five,  ten,  fifteen,  or  twenty  years  before ;  and  when  cases  first  come     * 
under  observation  more  or  less. enlargement  of  the  heart  has  already  takes     ] 
place.     Enlargement,  indeed,  has  probably  existed  for  a  long  time,  and  il    ♦ 
may  not  be  until  the  heart  becomes  weakened  by  dilatation  that  the  patiem    '^ 
applies  to  the  physician.    Moreover,  rupture  of  the  valves  or  tendinous  cords    • 
sometimes  results  from  the  violence  of  the  heart's  action,  without  any  pie^ 
vious  structural  change.     Rheumatic  endocarditis  affects  by  preference  the 
mitral  valves.     The  congenital  lesions  generally  affect  the  valves  of  the  right 
side.     On  the  other  hand,  chronic  inflammation  of  the  aorta,  leading  to  aa 
atheromatous  condition,  is  likely  to  involve  the  aortic  valves.     These  le^ioni 
are  more  frequent  in  advanced  than  in  early  life,  whereas  the  mitral  lesions 
consequent  on  rheumatic  endocarditis  are  oftener  manifested  in  the  latter 
period.     Chronic  non-rheumatic  endocarditis,  however,  often  affects  both  the 
aortic  and  the  mitral  valves,  more  especially  the  aortic  segment  of  the  latter. 
Valvular  lesions  occur  not  infrequently  as  a  remote  effect  of  syphilis. 

Diagnosis. — The  existence  of  valvular  lesions  can.  be  determined  with 
positiveness  only  by  means  of  auscultatory  signs.  By  means  of  signs  the 
existence  of  lesions,  their  situation,  and  their  charjicter  as  regards  beinv 
obstructive  or  regurgitant  may  generally  be  ascertained.  Iicsions  sitnated 
at  the  different  valves  and  orifices  are  represented  by  endocardial  murmars, 
and  the  presence  of  these  is  evidence  of  the  existence  and  situation  of  the 
lesions.  It  will  sufiice  here  to  enumerate  the  several  organic  murmniv  pro* 
duced  within  the  heart,  together  with  the  distinctive  characters  and  signif- 
icance of  each.  They  are  naturally  arranged  into  mitral,  aortic,  tricuspidp 
and  pulmonic  murmurs. 

Mitral  Murmvra. — A  murmur  heard  with  the  first  sound  of  the  heart — I'.e* 
systolic,  having  its  maximum  of  intensity  at  or  near  the  situation  of  the  apei— i. 
beat,  or  perhaps  limited  to  that  situation — represents  mitral  lesions.     Thes^^ 
lesions  may  or  may  not  involve  insufiiciency  of  the  valve  and  con^ne 
regurgitation.     If  a  regurgitant  current  exist,  the  murmur  is  properly  ( 
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a  mttral  regurgitant  murmur;  but  as  mere  roughness  of  the  valve  probably 
may  give  rise  to  a  murmur  with  the  characters  just  mentioned,  without 
legurgitatioDy  the  name  just  given  is  not*  always  strictly  correct.     A  better 
Bame  is  mitrfU  ggs/olic  murmur^  with  or  without  regurgitation.     If  the  mur- 
Bar  be  diffused  beyond  the  apex,  around  the  left  lateral  surface  of  the  chest, 
and  beard  on  the  back  near  the  lower  angle  of  the  scapula  on  the  left,  and 
jometimes  on  the  right  side,  mitral  regurgitation  may  be  inferred.     If  the 
Biirmur  be  heard  only  around  the  apex  and  over  the  body  of  the  heart,  it 
does  not  afford  proof  of  regurgitation ;   it  may  be  a  mitral  systolic,  non- 
t<^:urgitant,  or  an  intraventricular  murmur.      A   mitral   systolic  murmur, 
regurgitant  or  non-rcgurgitant,  is  not  transmitted  above  the  heart,  and  is 
Boi  beard  over  the  carotid  arteries.     This  murmur  may  be  soft  (bellows- 
like)  or  rough,  and  sometimes  it  is  musical.     It  is  to  be  distinguished  fr(»m 
a  murmur  sometimes  produced  by  the  impulse  of  the  heart  against  the  por- 
tion of  lung  covering  the  apex.     This  exocardial  murmur  is  called  a  cardiac 
pulmonary  murmur.     It  is  usually  limited  to  the  inspiratory  act  and  to  a 
ipace  over  or  a  little  to  the  left  of  the  apex-beat. 

A  murmur  heard  after  the  second  and  just  before  the  first  sound  of  the 
heart — i.e.  presystolic,  continuing  up  to  the  first  sound  and  instantly  arrested 
when  this  sound  occurs — also  represents,  generally,  mitral  lesions.  This 
Burmur  is  heard  at  or  near  the  apex,  and  is  usually  confined  within  a  cir- 
eamscribed  area  around  the  apex.  It  is  almost  always*rough,  resembling 
a  sound  produced  by  throwing  the  lips  or  tongue  into  vibration  with  the 
expired  breath.  The  letters  rrrp,  whispered,  the  tongue  vibrating  with  the 
fiRt  three  letters,  represent  the  murmur,  the  letter  p  representing  the  first 
toand  of  the  heart.  This  murmur  is  produced  by  contraction  of  the  mitral 
orifice  in  consequence  of  the  union  at  their  sides  of  the  mitral  curtains,  form- 
ing a  buttonhole-like  slit.  The  murmur  represents  mitral  contraction  with 
occasional  exceptions.  In  some  cases  in  which  free  aortic  regurgitation 
exists,  the  left  ventricle  becoming  filled  before  the  auricles  contract,  the 
Mitnl  curtains  are  floated  out,  and  the  valve  is  closed  Y^hen  the  mitral  cur- 
ROt  takes  place.  Under  these  circumstances  the  murmur  may  be  produced, 
•hhough  no  mitral  lesion  exists.  I  have  reported  cases  in  which  this  mur- 
■ar  was  marked,  the  autopsy  showing  no  mitral  lesions,  but  aortic  lesions 
permitting  free  regurgitation.*  This  murmur  is  called  the  mitral  direct  or 
frttjf^oUc  murmur. 

A  mitral  murmur,  following  the  second  sound  of  the  heart  and  ending 
Vefore  the  first  sound,  is  produced  by  the  current  of  blood  from  the  auricle 
to  the  ventricle  prior  to  the  auricular  contraction.  This  murmur  may  have 
tlie  quality  which  usually  characterizes  the  presystolic  murmur,  or  it  may  be 
a»ft  blowing  sound.  It  is  heard  at  or  a  little  above  the  apex.  This  mur- 
mor  may  be  called  the  mitral  diastolic  murmur.  It  may  be  associated  with 
ihe  presystolic  murmur,  and  the  two  murmurs  will  then  occupy  the  whole 
of  the  long  pause  of  the  heart. 

The  murmurs  produced  by  the  direct  and  the  regurgitant  streams  of  blood 
Mt  infrequently  coexist.  Either  may  exist  without  the  others,  the  mitral 
regurgitant  being  much  the  more  frequent. 

Aortk  Murmurs. — A  murmur  with  the  first  sound,  or  a  systolic  murmur, 
heard  with  its  maximum  of  intensity  at  or  above  the  base  of  the  heart  and 

I^pagated  into  the  carotids,  is  called  an  aortic  dirrcf  murmur.  This  mur- 
mur may  represent  aortic  lesions,  and  it  is  then  called  organic,  or  it  may  be 
*  Vide  article  on  cardiac  murmurs  by  the  author  in  the  Amoiean  Journal  of  the  Med- 
MSfinfo,  July,  1862.  A  case  in  which  a  mitral  presystolic  mnrmiir  existed  without 
witil  krions,  free  aortic  regurgitation  existing,  is  reported  by  Dr.  John  Guiteras  in  the 
I%iMfkia  Mediad  Ifacs,  Nov.  H  1S85. 


336   VALVULAR  LESIOyS  WITH  ENLARGEMENT  OF  THE  HEART. 

due  to  a  morbid  condition  of  the  blood,  without  aortic  lesions,  and  it  is  theft 
called  an  inorganic,  an  ansemic,  or  a  ha^niic  murmur.  The  following  circas- 
stances  render  it  probable  that  the'  murmur  is  inorganic  or  anaemic :  The  en- 
dent  existence  of  anaemia ;  the  absence  of  other  signs  of  cardiac  lesions;  the 
variableness  of  the  murmur,  being  sometimes  present  and  sometimes  want* 
ing,  and  differing  much  at  different  times  in  intensity ;  the  presence  of  mtr- 
mur  in  the  larger  arteries,  such  as  the  carotid,  subclavian,  etc.,  and  a  coi- 
tinuous  murmur  in  the  veins  of  the  neck,  commonly  known  as  the  ren- 
ous  hum.  Attention  to  the:je  points  will  generally  suffice  for  determiniog' 
whether  an  aortic  direct  murmur  be  organic  or  inorganic.  The  organie 
murmur  denotes  lesion  of  some  kind,  but  not  necessarily  obstructive;  that 
is,  the  lesion  may  simply  render  the  membrane  at  or  near  the  aortic  orifiei 
rough,  without  involving  obstruction  to  the  current.  The  murmur  may  be 
soft  or  rough,  and  it  is  sometimes  musical. 

An  aortic  murmur  with  the  second  sound  of  the  heart— /.<».  diastolic,  hctrl 
usually  at  the  base,  but  in  most  cases  having  its  maximum  a  little  below  the 
base,  on  or  near  the  left  margin  of  the  sternum— is  called  an  aortic  reymr^ 
fant  mnnnur.  It  represents  insufficiency  of  the  aortic  valve,  and  coDseqnent 
regurgitation  from  the  aorta  into  the  left  ventricle.  This  murmur  may  be 
more  or  less  loud  and  prolonged ;  it  is  generally  sofl,  but  sometimes  rough, 
and  it  may  be  musical.  According  to  I)r.  Balthazar  Foster,  if  the  mannv 
be  heard  at  the  apex  of  the  heart,  it  denotes  that  the  insufficiency  is  due  to 
a  lesion  of  the  posterior  segment  of  the  aortic  valve. 

A  murmur  is  sometimes  produced  by  the  backward  current  of  blood  in  tbe 
aorta,  the  aortic  valves  being  sufficient ;  that  is,  regurgitation  into  the  ventri^ 
cle  not  taking  place.  This  is  a  very  short  murmur,  preceding  and  ending  witb 
the  second  sound.  It  is  heard  over  the  site  of  the  aorta  in  the  second  rigbl 
intercostal  space,  close  to  the  sternum.  It  may  be  called  an  aortic  predion 
tollc  mnnnur. 

The  aortic  direct  and  regurgitant  murmurs  not  infrequently  exist  in  conK 
bination,  but  either  .may  be  present  without  the  other.  Aortic  munnnn 
coexist  with  mitral  murmurs  in  the  cases  in  which  mitral  and  aortic  lesions 
arc  associatxid.  ] 

Tricuspid  Murmurs. — Tricuspid  lesions  are  comparatively  rare,  and  henee  '] 
a  murmur  referable  to  this  orifice  is  infre<iuent.      A  tricuspitl  regitryitatd 
7)ii(rmur  occasionally  exists,  representing  regurgitation  from  the  right  Te*«    ' 
tricle  to  the  right  auricle,  with,  perhaps,  hypertrophy  of  the  ventricle.    It 
occurs  with  the  first  sound,  and  is  to  be  distinguished  from  a  mitral  rfpirgi' 
taut  murmur  by  its  being  either  limited  to,  or  having  its  maximum  of  inten* 
sity  at,  the  right  inferior  border  of  the  heart. — namely,  near  the  ensifoim 
cartilage.     It  is  liable,  without  care,  to  be  confounded  with  a  mitral  regurai* 
tant  murmur.     A  tricuspid  direct  murmur  is  exceedingly  rare,  owing  to  tM    ' 
fact  that  lesions  analogous  to  those  which  give  rise  to  a  mitral  direct  mnp> 
mur  are  infrequent  at  the  tricuspid  orifice. 

Pulmonic  Murmurs. — A  pulmonic  direct  murmur  is  not  of  very  infreqaeni 
occurrence.  It  is  heard  with  the  first  sound  of  the  heart,  at  or  above  the 
base,  over  the  pulmonary  artery — namely,  in  the  second  intercostal  spaee^  j 
near  the  left  margin  of  the  sternum.  It  is  to  be  distinguished  from  •■ 
aortic  direct  murmur  by  its  situation,  as  just  stated,  coupled  with  its  nos*  i 
transmission  into  the  carotids.  It  represents  pulmonic  lesions  when  it  is  Ml 
inorganic  or  anaemic,  as  it  not  infrequently  is.  The  circumstancee  which 
render  it  probable  that  it  is  inorganic  are  the  same  as  when  the  questiot 
relates  to  the  organic  or  inorganic  character  of  an  aortic  direct  murmur. 

By  means  of  the  foregoing  murmurs  the  valvular  lesions  are  recognise! 
and  localized,  but  it  is  important  to  bear  in  mind  that  neither  the  extent  Mf 
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gravitj  of  lesions  is  determined  by  the  murmurs.  Whether  the  direct  mur- 
iiiirs  be  produced  by  lesions  which  involve  obstruction  or  not  canuut  be 
determiDed  by  the  study  of  the  murmurs  alone ;  and  whether  the  regur<n- 
UBt  murmurs  proceed  from  much  or  little  regurgitation  mu8t  be  ascertained 
by  other  evidence  than  that  which  the  murmurs  afford.  The  intensity  of 
tbe  murmurs  is  no  proof  of  the  gravity  of  the  lesions ;  slight  or  innocuous 
leuons  may  give  rise  to  loud  murmurs,  and  grave  lesions  may  be  represented 
bj  feeble  murmurs.  Nor  does  the  character  of  the  sound  as  regards  soft- 
Deafl,  roughness,  or  a  musical  intonation  furnish  any  definite  information 
letpecting  the  extent  or  gravity  of  the  lesions.  With  reference  to  this 
iBportaDt  point  of  investigation,  therefore,  evidence  is  to  be  sought  for  else- 
vkere.  Symptoms  relating  to  the  circulation,  which  have  been  considered 
Slider  the  head  of  the  Clinical  History,  shed  light  upon  this  point,  but  in 
addition  other  physical  signs  are  to  be  taken  into  account. 

A  comparison  of  the  sounds  of  the  heart,  as  produced  separately  at  the 
aofftie  and  pulmonic  orifice,  is  one  source  of  information.  This  comparison  is 
Bade  by  listening  successively  to  the  sound  as  heard  in  the  right  and  in  the 
left  aecond  intercostal  space  near  the  margin  of  the  sternum,  the  sound  in  the 
r^ht  side  emanating  from  the  aortic,  and  the  sound  of  the  left  side  from  the 
pnhnonic,  orifice.  If  aortic  lesions  be  indicated  by  the  presence  of  the  aortic 
direct  or  regurgitant  murmur,  and  the  lesions  be  of  such  a  character  that  the 
aortic  valve  is  impaired,  the  second  sound,  as  produced  by  this  valve,  will  be 
More  or  less  weakened,  or  perhaps  extinguished,  and  the  alteration  is  ascer- 
tained by  a  comparison  with  the  pulmonic  second  sound.  If,  on  the  con- 
trary, the  aortic  sound  be  unimpaired,  it  may  be  inferred  that  the  aortic 
valve  is  intact.  A  comparison  of  the  aortic  and  the  pulmonic  sound  is  not 
loa  uflefal  in  tbe  cases  in  which  mitral  lesions  are  shown  to  exist  by  the 
mitral  direct  or  the  mitral  regurgitant  murmur.  If  there  be  much  obstrue- 
tioa  or  regurgitation,  or  both,  at  the  mitral  orifice,  the  aortic  sound  will  be 
weakened  by  the  diminished  amount  of  blood  propelled  into  the  aorta  with 
cadi  Tentricular  systole ;  and  if  the  mitral  obstruction  or  regurgitation,  or 
koth,  have  led  to  hypertrophy  of  the  right  ventricle,  the  pulmonic  sound 
vill  be  intensified  by  the  greater  force  with  which  the  blood  is  propelled  into 
iha  pulmonary  artery  by  the  systole  of  the  right  ventricle.  Thvs,  by  means 
•f  thb  application  of  auscultation  useful  information  is  obtained  respecting 
tkc  extent  or  gravity  of  the  lesions,  the  existence  and  situation  of  which  are 
levealed  by  the  endocardial  murmurs. 

Further  evidence  of  the  extent  or  gravity  of  valvular  lesions  relates  to 
tnlargement  of  the  heart.  Enlargement  of  the  heart  is  an  effect  of  valvular 
Immmb,  and  is  proportionate  to  the  amount  and  duration  of  the  obstruction 
aad  regurgitation  which  the  valvular  lesions  occasion.  Hence,  the  degree  of 
enlargement  is  a  criterion  of  the  extent  and  gravity  of  the  valvular  lesions. 
The  question  then  arises,  How  are  the  existence  and  degree  of  enlargement 

I  of  the  heart  to  be  ascertained  ?  The  altered  situation  of  the  apex,  if  not 
attributable  to  extrinsic  causes,  is  evidence  both  of  the  existence  and  the 
degree  of  enlargement.  The  first  effect  of  enlargement  is  to  carry  the  apex 
Id  the  left  of  its  normal  situation  within  the  linea  mammillaris.  The  next 
efect  is  to  lower  its  situation  to  the  sixth,  seventh,  or  eighth  intercostal 
ipaee.  In  proportion  as  the  apex  is  removed  without  the  left  nipple  and 
lowered,  is  the  amount  of  enlargement.  The  situation  of  the  apex  is  to  be 
teermined  by  tbe  eye  or  touch,  or,  if  it  can  neither  be  seen  nor  felt,  by  find- 
iigtlie  point  where  the  systolic  sound  has  its  maximum  of  intensity.  Other 
endcDce  of  enlargement  is  obtained  by  percussion.  The  dulness  within  the 
tret  known  as  the  superficial  cardiac  space,  or  the  space  in  which  the  heart 
nuMovered  of  lung,  is  increased  in  degree  and  in  extent  in  proportion  as 
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the  heart  is  enlarged.  The  left  border  of  the  heart  is  found  by  percusdoo  ti 
fall  one,  two,  or  three  inches  without  the  left  nipple,  the  situation  of  the  righl 
border  and  the  base  of  the  heart  being  in  most  cases  but  little  changed. 

Having  determined  the  existence  of  enlargement  and  its  extent,  it  reaiiv 
to  ascertain  the  kind  of  enlargement ;  that  is,  whether  hypertrophy  or  dihl^ 
tion  predominates.  The  most  important  signs  in  this  discrimination  tn  tn^ 
nished  by  palpation.  If  either  the  apex-beat  or  additional  impulses  in  dn 
intercostal  spaces  above  the  apex  be  felt  by  the  hand  to  be  abnomall^ 
strong,  and  especially  if  there  be  a  heaving  elevation  of  the  praBCordia  wilt 
the  ventricular  systole,  hypertrophy  predominates.  The  apex-beat  ante 
these  circumstances  may  be  diffused,  owing  to  the  globular  form  whieh  lli 
heart  may  assume  when  enlarged ;  the  augmented  power  of  the  heart's  aetiot 
is  then  to  be  appreciated  by  the  impulses  above  the  apex  or  by  the  prneofdid 
heaving.  On  the  other  hand,  if  dilatation  predominate  the  cardiac  impalsei^ 
if  felt  at  all,  arc  feeble.  Auscultation  also  furnishes  signs  of  importaneeii 
this  discrimination.  The  systolic  sound  of  the  heart  over  the  apex  ia  Umi^ 
prolonged,  and  booming  in  proportion  as  hypertrophy  predominates,  and  ot 
the  contrary  the  sound  is  short  and  valvular  in  quality  if  dilatation  predoot 
nate.  Attention  to  these  points,  in  connection  with  the  symptoms,  will  eniUl 
the  physician  to  judge  of  the  kind  of  enlargement  to  which  the  Talrvbr 
lesions  have  given  rise. 

Prognosis. — Valvular  lesions  not  involving  either  obstruction  or  rci 
tation  may  remain  innocuous  for  an  indefinite  period.  The  physician  si 
be  careful  not  to  attach  undue  importance  to  the  presence  of  one  or  more  of 
the  organic  murmurs.  These  are  frequently  discovered  in  examinations  at 
the  chest  when  patients  complain  of  no  symptoms  referable  to  the  heart,  anl 
in  persons  who  suppose  themselves  to  be  in  perfect  health.  If  the  lesions  bl 
accompanied  by  enlargement  of  the  heart,  obstruction  or  regurgitation,  or 
both,  may  be  inferred,  and  the  lesions  are  not  innocuous ;  yet  so  long  as  the 
enlargement  is  exclusively  or  mainly  hypertrophic,  serious  evils  direotlj 
attributable  to  the  cardiac  lesions  rarely  occur.  The  patient  under  thcst 
circumstances,  as  a  rule,  simply  suffers  more  or  less  inconvenience.  The  sof^ 
fering  and  danger,  as  already  stated,  depend  chiefly  on  the  weakness  arisng 
from  predominant  dilatation  of  one  or  more  of  the  cavities  of  the  heart.  TW 
progress  of  enlargement  is  generally  slow,  and  it  is  not  uncommon  for  patienit 
affected  with  valvular  lesions,  together  with  more  or  less  hypertrophy,  to  livt 
many  years,  and  even  to  old  age. 

The  SYMPTOMS  which  denote  danger,  immediate  or  not  remote,  differ  aceori* 
ing  to  the  seat  of  the  valvular  lesions.  In  connection  with  mitral  obstraetifW 
and  regurgitant  lesions  habitual  and  considerable  dyspnoea,  if  referable  !• 
the  cardiac  affection — that  is,  not  dependent  on  a  coexisting  affection,  suck  at 
asthma — is  evidence  that  the  fatal  termination  is  not  very  far  distant.  Tht 
supervention  of  general  dropsy  generally  shows  that  the  end  is  near  at  handi 
Yet  sometimes,  under  judicious  management,  the  dropsy  diminishes  or  di^ 
appears,  and  life  is  prolonged  for  a  considerable  period.  Death  takes  plttt 
suddenly  in  some  cases  in  which  the  valvular  lesions  are  exclusively  mitrtlf 
but,  as  a  rule,  if  life  be  not  cut  off  by  some  intercurrent  affection,  the  patieat 
dies  after  a  period  of  suffering  more  or  less  prolonged.  In  cases  of  aoitit 
lesions  involving  obstruction  and  regurgitation,  especially  the  latter,  dtBMr 
is  indicated  by  the  occurrence  of  paroxysms  characterized  by  great  prseoor&l 

*  My  colleafnie,  Prof  Janeway,  has  met  with  a  case  in  which,  a  thrombus  baTlas 
formeci  in  the  left  auricle,  a  portion,  becoming;  deta(*he<],  plugged  the  mitral  orifioa  ant 
caused  sudden  death.    This  was  diagnosticated  before  death. 


.'a2»e»  ui  incuspia  anu  puimoDic  lesions  general  aropsy  is  an  eveni 
ig  a  degree  of  weakness  of  the  right  side  of  the  heart  from  dilatation, 
will  be  likely  to  lead  before  long  to  a  fatal  result. 
11  cases  of  valvular  lesions  associated  with  much  enlargement,  espe- 
f  the  enlargement  be  by  dilatation,  the  prognosis  is  unfavorable.  The 
;  will  die  sooner  or  later  with  the  cardiac  affection  if  life  be  not 
red  by  some  other  disease,  the  occurrence  of  a  fatal  result  being  only 
tion  of  time  and  the  duration  varying  greatly  in  different  cases. 
Lh  may  occur  in  consequence  of  certain  local  affections  or  accidents  inci- 
» the  cardiac  affection.  Thus,  pulmonary  oedema  and  pneumorrhagia, 
it  to  mitral  lesions,  may  be  the  immediate  cause  of  a  fatal  result.  Cere- 
morrhage  may  be  favored  by  dilatation  of  the  right  side  of  the  heart  and 
lertrophy  of  the  left  ventricle.  The  loss  of  blood  by  hemorrhage  from 
B  Borfaces  may  in  like  manner  lead  to  a  fatal  termination.  The  effects 
oil  derived  from  cavities  of  the  heart  are  to  be  included  in  this  category. 

ATMXNT. — ^The  treatment  in  cases  of  valvular  lesions  has  reference, 
0  the  condition  of  the  heart  as  respects  these  lesions  and  coexisting 
sment ;  $econdy  to  symptoms  or  events  incidental  to  the  cardiac  affec- 
uid  third,  to  the  general  condition  of  the  patient,  the  condition  of  the 

Xially  claiming  attention, 
lesions,  so  long  as  they  are  either  innocuous  or  have  not  led  to 
ement  of  the  heart,  claim  attention  only  with  regard  to  preventing  or 
ng  their  progress ;  and  for  this  end  the  strain  upon  the  valves  occa- 
by  the  excessive  action  of  the  heart  is,  as  far  as  possible,  to  be  avoided. 
Ative  muscular  exertions,  and  the  excitement  of  the  circulation  produced 

abuse  of  alcoholic  stimulants  and  by  violent  mental  emotions,  will  be 
to  hasten  or  increase  the  damaging  effects  of  the  lesions.  It  is,  how- 
tj  DO  means  necessary  to  enjoin  great  restriction  in  the  manner  of 
in  these  cases ;  it  b  sufficient  if  the  habits  of  life  be  governed  in  all 
bB  by  prudence  and  moderation.  It  is  not  advisable,  under  these  cir- 
uiceB,  for  persons  to  consider  themselves  as  invalids.  If,  as  is  frequently 
le,  the  existence  of  the  lesions  be  discovered  accidentally  or  casually, 

not  be  always  judicious  to  communicate  the  fact  to  the  patient.     If  a 

1 s_: i... A A-j J 1 : :^ ^~* v« 
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comfort  and  safety  of  the  patient  depend  upon  it,  and  measures  wliieh  tend 
to  weaken  the  heart  will  do  positive  harm.  On  the  contrary,  measures  to 
maintain  tlie  uinsctilar  tone  and  vigor  of  the  heart  are  indicated.  The  diet 
should  be  nutritiouH.  The  appetite  and  digestion,  if  impaired,  should  he 
improved  by  tonic  remcdicij.  Moderate  open-air  exercise  u  to  be  encouraged, 
very  active  exertions  being  inttjrdicied.  In  ehortj  the  object  b  in  every  way 
to  invigorate  and  strengthen  the  system. 

If  diialatioo  predominate^  the  measures  indicated  are  still  those  which  tend 
to  give  ad  far  tts  po^iHibltj,  tone  and  vigor  to  the  heart.  The  labor  of  tl 
circulation  may  be  in  Honie  degree  diminished  by  res^tricting  the  (^uaatitj 
of  lifjuids  ingested,  redundancy  of  the  maas  of  blood  b««ing  in  this  waj 
prevented.  Especial  care,  however,  is  to  be  taken  not  to  impoverish  tb« 
blood.  The  diet  is  to  be  highly  nutritious,  although  as  dry  as  is  compatible 
with  comfort ;  tonic  remedies  are  to  be  employed,  and  moderate  exercises  out 
of  doors  is  atill  advisable.  In  proportion  as  the  powers  of  the  system  arc 
lowered  the  heart  is  weakened  and  dilatation  favored.  The  object  of  ma 
agemcnt  is*  b}^  strengthening  and  invigorating  the  system,  to  retard  the  pr 
resB  of  dilatation. 

A  recent  writer  upon  this  subject,  Oertel,  advocatea  systemAtie  exercise,  and 
especially  mountain-climbing,  as  a  meann  of  increasing  the  muscular  power  o|~ 
the  heart.*  There  ia  foundation  for  this  in  both  reason  and  experience.  Qiiie 
udc  carried  too  far  is  perhaps  likely  to  do  more  harm  than  over-cxcrtion.  I 
have  known  of  instances  in  which  pretty  active  cxercif^e  afforded  notable  relief 
from  symptoms  referable  to  valvular  lesions  and  enlargement  of  the  heart.  In 
a  case  under  my  observation  exercise  by  means  of  the  '*  health-lift ''  was  sig- 
nally  useful.  Patients  exchanging  habits  of  activity  for  complete  rest  are 
likely  to  become  rapidly  worse.  Extremes  in  either  direction  ar«  to  be 
avoided.  This  may  be  done  by  enjoining  such  an  amount  of  exercise  aa 
can  be  taken  without  any  sense  of  discomfort.  Within  that  limit  exercise 
is  not  only  allowable  but  beneficial. 

Thus  far,  the  treatment  has  reference  to  the  condition  of  the  heart.  Of 
the  symptoms  incident  to  the  cardiac  affection,  irregularity,  undue  fre(|uency, 
and  feebleness  of  the  heart's  action  call  for  treatment*  The  appnjprinte 
remedies  are  those  which  diminish  the  frequency,  restore  the  rhythm,  and 
strengthen  the  action  of  the  heart.  Digitalis  is  an  invaluable  rtnnedy,  recru- 
luting  the  heart*s  action  without  diminishing,  but,  on  the  contrary,  increasing, 
the  power  of  the  ventricular  contractions.  This  remedy  is  therefore  parlicn- 
larly  suited  to  cases  in  which  the  action  of  the  heart  is  rendered  irmgularnnd 
feeble  by  dilatation,  and  it  is  not  suited  to  cases  in  which  the  symptoms  and 
signs  denote  hypertrophy.  The  fact  that  the  diminished  frerjucncy  of  th€ 
heart's  action  is  due  to  a  lengthening  of  the  diastole  renders  important  a  cau- 
tious use  of  the  remedy  in  cases  of  free  aortic  regurgitation  ;  yet  a  considerable 
increase  of  the  power  of  the  ventricular  contraction  may  be  a  gain  o  verba  I* 
ancing  any  risk  of  an  over-filling  of  the  ventricular  cavity  from  an  increased 
diastolic  rest.  The  pulse,  the  apex-beat,  and  the  intensity  of  the  systolic 
sounds  of  the  heart,  together  with  the  subjective  symptoms,  cnabb 
physician  to  judge  of  the  safety  and  utility  of  the  remedy  in  these  « 
There  is  little  ground  for  the  traditional  notion  that  digitalis  is  peculiarly  vk 
cumulative  remedy,  the  patient  being  liable  to  a  sudden  mrtnTfot^tnfion  of  its 
toxic  effects.  This  remedy  is  specially  u.seful  in  cases  of  rti 
cut  on  mitral  regurgitant  lesions.     Digitalis  in  moderate  d^  tfi 

of  the  leaves,  two  or  three  drachms  of  the  infuinion.  from  ten  tcj  :  >!tl 

of  the  tincture,  or  one-sixtieth  of  a  grain  of  digitalin  twice  or  lii -  -  ,     isi 

oft^D  well  tolerated,  and  may  be  continued  with  advantage  for  a  long  period. 

*  Vide  Handbueh  der  AH^aneinen  Th(i'api€  dtv  KftiBlaiifv-Starun^Aj  Leipaic,  1884w 
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Not  iDfreqnently,  however,  after  a  time  it  causes  gastric  disturbance,  which  is 
sometimes  avoided  by  changing  the  form  of  the  remedy  or  by  the  addition 
of  a  carminative.  Generally,  it  is  advinable  to  discontinue  it  when  its  good 
effects  have  been  obtained,  resuming  it  according  to  circumstances. 

Aconite  is  a  useful  remedy  when  the  action  of  the  heart  is  rapid,  and  it 
may  be  substituted  for  digitalis  if  the  latter  be  not  tolerated.  It  is  not,  how- 
ever, a  substitute  for  digitalis  in  respect  of  a  tonic  effect  on  the  heart.  It  is 
specially  applicable  to  cases  in  which  disturbance  of  the  heart's  action  is  due 
to  functional  disorder  superadded  to  lesions,  and  when  the  action  is  not  nota- 
bly weakened  by  dilatation. 

Belladonna,  as  a  neurotic  sedative,  is  sometimes  of  service,  in  this  respect 
belonging  in  the  category  of  other  sedatives — hyoscyamus,  hydrocyanic  acid, 
gelsemium,  etc.  A  belladonna  plaster  over  the  pra^cordia  has  a  good  effect. 
I  hare  known  it  to  dilate  the  pupil.  Xauseant  sedatives,  as  veratrum  viride, 
are  not  appropriate.  The  latter  lessens  the  frequency,  but  also  the  strength, 
of  the  heart's  action.  Nux  vomica  or  strychnia  appears,  either  directly  or 
indirectly,  to  have  a  tonic  influence  upon  the  heart.  Caffeine  is  a  remedy  of 
much  utility.  It  answers  well  in  some  cases  as  a  substitute  for  digitalis.  Con- 
vallaria  and  the  cactus  grandiflorus  are  remedies  which  within  late  years  have 
been  introduced  as  cardiac  tonics,  increasing  the  force  and  diminishing  the 
frequency  of  the  heart's  action.  Tlicy  are  to  be  regarded  as  succcdanea  of 
digitalis,  and  trial  of  them  may  be  made,  especially  if  digitalis  fail  or  l>e  not 
well  tolerated.  There  is  considerable  discrepancy  in  the  testimony  of  different 
ob(«ervers  respecting  the  value  of  these  remedies.  They  are  inferior  to  digi- 
talis when  this  remedy  is  well  tolerated.  The  expectations  attending  their 
introduction  have  not  been  sustained,  but  they  are  valuable  in  some  cases, 
and  they  should  not  be  allowed  to  fall  into  disuse. 

As  palliatives  for  cardiac  dyspnoea,  ammonia,  the  ethers,  and  dry  cups 
applied  to  the  chest  are  serviceable.  Notable  relief  is  obtained  often  by  a 
brisk  hydragogue  purgative  from  time  to  time.  So  far  from  inducing  weak- 
ness of  the  heart's  action  or  general  prostration,  the  effect  of  this  measure  is 
in  these  cases  the  reverse.  Bronchorrhoea  is  not  to  be  checked  by  opium,  but 
small  doses,  administered  hypodermically  or  otherwise,  not  infrequently  afford 
relief,  and  are  not  hurtful  if  the  patient  do  not  suffer  from  the  after-effects  of 
this  drug.  The  objections  entertained  by  many  physicians  to  the  use  of  opium 
for  the  relief  of  cardiac  dyspnoea  is  unfounded.  If  well  tolerated,  the  effect 
of  opium  is  that  of  a  heart-tonic. 

General  dropsy  is  an  event  requiring  treatment.  Diuretic  remedies  should 
be  first  tried,  and  if  these  prove  inoperative  hydragogue  cathartics  are  to  be 
resorted  to.  Of  these,  elaterium  is  the  most  efficient.  Given  in  small  doses, 
this  remedy  may  often  be  continued  for  a  lung  period  without  producing 
depression.  The  bitartrate  of  potassa  with  jalap  and  podophyllin  are  valu- 
able hydragogues.  The  Epsom  salts  answer  exceedingly  well  in  many  cases; 
they  are  reliable,  in  general  well  tolerated,  and  the  amount  of  hydragogue 
effect  is  easily  regulated.  If  only  a  mild  hydragogue  effect  be  desired,  the 
bitter  waters — Pulna,  Friedrichshall,  and  Hunyadi  Janos — may  suffice.  In 
the  majority  of  cases  only  partial  and  temporary  relief  of  the  dropsy  is  pro- 
cured, but  in  some  cases  it  is  completely  removed,  and  it  may  not  return  for 
a  con.««iderable  period.  Diuretic  remedies  sometimes  act  very  efficiently.  I 
have  known  the  infusion  of  parsley-rr>ot  to  act  with  wonderful  power  as  a 
diuretic  remedy.  If  the  anasarca  be  so  extreme  that  the  limbs  become 
enormously  distended,  a  great  number  of  punctures  may  be  made  with  the 
pf>int  of  a  pin,  not  very  sharp,  the  punctures  being  so  slight  as  not  to  draw 
blood,  and  through  them  a  large  amount  of  li(|uid  will  sometimes  escape, 
affording  for  a  time  marked  relief.    Vesications  or  cracks  in  the  integument 
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of  the  lower  limbs  in  some  cases  occur  as  a  consequence  of  the  distension 
giving  exit  to  an  abundant  flow  of  serum,  with  relief.     Incisions  or  doip  ] 
punctures  are  attended  with  a  risk  of  gangrene.     In  the  treatment  of  tkl  j 
dropsy,  restriction  of  the  amount  of  ingested  liquid,  as  far  as  is  compatiyii 
with  comfort,  is  important.  j 

A  highly  important  part  of  the  treatment  relates  to  the  general  condithii 
of  the  patient,  especially  to  coexisting  anaemia.    Anaemia  is  not  infreqncoll^  J 
associated  with  the  lesions  under  consideration,  and  as  a  consequence  fai|»| 
tional  disorder  of  the  heart  is  superadded  to  the  disturbance  caused  by  1 
lesions.    Irregular  action  of  the  heart  or  excessive  action,  dyspnoea,  and  emil 
dropsy,  may  be  due  to  the  superadded  functional  disorder.     The  error  is  i 
infrequently  committed  of  attributing  the  symptoms  in  such  cases  excloiif 
to  the  lesions,  and  forming  a  prognosis  more  unfavorable  than  the  latter  i 
ually  warrant.    By  removing  the  anasmia  the  symptoms  are  relieved,  and  ( 
patient  may  even  seem  to  recover  completely  from   the  cardiac  aff 
Anaemia  existing  in  connection  with  valvular  lesions  claims  appropriate  1 
ment — namely,  removal  of  the  cause  if  it  be  apparent ;  as,  for  example*  1 
tion,  the  employment  of  chalybeate  tonics,  with  nutritious  diet  and  odtf] 
hygienic  measures.      Exclusive  of  anaemia,  the  general  condition  of 
patient  should  be  improved  and  maintained  at  the  highest  possible  poini  i 
strength  and  vigor.      As  a  rule,  in  proportion  as  alimentation,  digeilMil 
assimilation,  and  nutrition  are  approximately  normal,  the  grave  effeotsii| 
heart  lesions  are  less  likely  to  occur ;  in  other  words,  the  lesions  are 
tolerated.   The  importance  of  a  nutritious  diet,  remedies  to  promote  digeiliM|9 
if  it  be  defective,  and  hygienic  agencies  conducive  to  the  welfare  of  the  I 
cannot  be  too  strongly  enforced  as  promoting  tolerance  and  prolonging  life»'' 


CHAPTER    IV. 

HYPERTROPHY  AND  DILATATION  OF  THE  HEART.— ATROF 
OF  THE  HEART.— OBESITY  AND  FATTY  DEGENERATION 
THE  HEART.— PARENCHYMATOUS  DEGENERATION  OP 
HEART.— NEW  GROWTHS  AND  PARASITES  IN  THE  HEART. 
RUPTURE  OF  THE  HEART.— THROMBOSIS  OF  THE  HEART. 
EMBOLISM  OF  THE  PULMONARY  ARTERY. 

Hypertrophy  and  Dilatation  of  the  Heart. 

THESE  conditions  will  be  considered  together,  inasmuch  as  they  are 
combined  with  each  other.  They  may  affect  the  whole  heart  or 
sections  of  it,  and  are  therefore  classified  as  total  and  partial  hypert 
and  dilatations.  The  most  important  classification,  however,  is  that  buel 
the  capacity  of  the  heart-cavities.  In  sivtpl^  ht/pertrt/jyhtf  the  cavity  K 
normal  size,  in  eccentric  hyperirnphif  it  is  dilated.  In  nmph  dtlatatiom 
muscular  wall  is  of  normal  thickness,  in  hypertrophic  dilatation  the  wiH 
hypertrophied,  in  atrophic  ii'tlitation  it  is  thinned.  Hypertrophic  dil 
is  often  employed  in  the  same  sense  as  eccentric  hypertrophy.  RokitUMfai 
however,  proposed  to  apply  the  term  eccentric  hypertrophy  to  enlarged  hoalll 
in  which  the  hypertrophy  predominates  over  the  dilatation,  and  hjpeitroflll 
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dilatation — or,  as  be  called  it,  active  dilatation — to  cases  in  which  the  dilata- 
tion b  decidedly  in  excess  of  the  hypertrophy.  Of  the  different  varieties, 
eccentric  hypertrophy  is  by  far  the  most  frequently  observed.  Some  writers 
have  aasamed  the  existence  of  a  concentric  hypertrophy,  a  condition  in  which 
the  muscalar  wall  is  thickened  and  the  cavity  diminished  in  size.  Great  cau- 
tion, however,  is  required  in  estimating  the  capacity  of  the  ventricles  after 
death.  If  the  heart  be  found  firmly  contracted,  its  cavities  seem  smaller  and 
its  walls  thicker  than  normal.  It  is  probable  that  cases  of  supposed  concen- 
tric hypertrophy  are  only  those  of  firmly  contracted  normal  or  hypertrophic 
hearts.  It  is  also  necessary  not  to  mistake  a  relaxed  and  flabby  heart,  such 
as  is  often  found  after  death  from  acute  infectious  diseases,  for  a  heart  affected 
with  dilatation.  In  so-called  simple  dilatation  the  heart  is  evidently  hyper- 
trophied,  as  the  normal  thickness  of  the  muscular  walls  could  not  otherwise 
be  preserved.  In  fact,  hearts  affected  with  dilatation  and  thinning  of  the 
walls — that  is,  with  so-called  atrophic  dilatation — usually  weigh  more  than 
normal,  and  are  therefore  hypertrophied.  Simple  hypertrophy  is  infrequent. 
It  may  be  found  in  connection  with  certain  forms  of  chronic  Bright's  disease. 
In  a  given  case  it  is  important  to  determine  the  degree  of  dilatation  in  pro- 
portion to  the  hypertrophy,  for  while  hypertrophy  strengthens  the  muscular 
power  of  the  heart,  dilatation  enfeebles  it ;  the  latter  is  therefore  much  the 
graver  of  the  two  conditions,  giving  rise  to  nearly  all  the  symptoms. 

If  the  enlargement  be  confined  to  the  right  side  of  the  heart,  the  organ  is 
increased  chiefly  in  breadth  and  has  a  more  rounded  and  less  conical  shape  than 
normal.  The  rounded  apex  is  formed  by  the  right  ventricle.  When  the  left 
ventricle  is  hypertrophied  the  heart  is  elongated,  the  apex  being  lower  down 
and  farther  to  the  left  than  normal,  and  if  hypertrophy  be  combined  with 
dilatation  the  septum  ventriculorum  is  pushed  over  to  the  right  side,  encroach- 
ing upon  the  cavity  of  the  right  ventricle.  If  the  whole  heart  be  enlarged 
its  shape  is  triangular  with  rounded  angles.  The  name  cor  hovinum  has, 
from  ancient  times,  been  applied  to  a  heart  enormously  enlarged.  The  degree 
of  hypertrophy  varies  much  in  different  cases.  The  weight  in  the  major- 
ity of  hypertrophied  hearts  is  between  twelve  and  twenty  ounces.  Hope 
mentions  one  weighing  forty-four  ounces,  and  Stokes  one  which  yielded  the 
enormous  weight  of  four  pounds  two  ounces,  avoirdupois.  In  determining  a 
small  amount  of  hypertrophy,  it  is  necessary  to  take  into  consideration  the 
variations  in  weight  within  physiological  limits,  as  well  as  the  age  and  gen- 
eral physique  of  the  individual. 

Hypertrophic  heart-muscle  is  brownish-red  in  color,  and  firm,  almost  board- 
like, in  consistence.  The  wall  of  an  hypertrophied  right  ventricle  has  a  pecu- 
liarly tough,  leathery  consistence.  After  incision  the  walls  remain  open  and 
rigid.  Both  color  and  consistence  will  be  modified  if  the  hypertrophic  muscle 
have  undergone  fatty  degeneration,  which  is  not  infrequent. 

There  has  been  much  discussion  as  to  whether,  in  hypertrophy  of  the  heart, 
new  muscle-fibres  are  produced  or  the  pre-existing  muscle-fibres  simply  in- 
creased in  volume.  The  formation  of  new  muscular  fibres  and  the  prolifer- 
ation of  the  muscular  nuclei  seem  to  be  established.  It  is  probable  that 
enlargement  of  the  muscular  fibres  also  occurs,  as  was  thought  by  the  older 
writers. 

Hypertrophy  and  dilatation  of  the  heart  are  secondary  affections,  and  con- 
iK»cutive  in  the  majority  of  cases  to  some  mechanical  obstacle  to  the  circula- 
tion. The  obstacle  may  be  seated  in  the  heart  itself  or  in  the  pulmonic  or 
the  systemic  circulation. 

The  causes,  seated  in  the  heart,  of  hypertrophy  and  dilatation  are — 

1.  Stenosis  and  insuflicicncy  of  the  valves  in  front. 

2.  losufficiency  of  the  valves  behind. 
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3.  Chronic  pericarditis  and  pericardial  adhesions. 

4.  Myocarditis  with  or  without  partial  cardiac  aneurism. 

5.  New  growths  in  the  heart. 

Weakening  of  the  cardiac  muscle  from  parenchymatous  and  from  fatty 
degeneration  leads  to  dilatation  of  its  cavities. 

The  obstruction  may  be  in  the  pulmonic  circulation,  in  which  case  only  the 
right  side  of  the  heart  enlarges.     The  most  important  of  these  causes  are — 

1.  Pulmonary  emphysema. 

2.  Long-continued  and  large  pleuritic  effusions. 

3.  Stenosis  of  the  pulmonary  artery,  either  as  a  primary  change  in  the 
artery  itself  or  by  pressure  from  without,  as  by  aneurisms  of  the  aorta, 
tumors,  etc. 

4.  Curvatures  of  the  spine,  causing  compression  of  the  lungs. 
Obstructions  in  the  aortic  system  causing  hypertrophy  and  dilatation  are — 

1.  Atheroma  of  the  aort^i  and  larger  arteries.  Many  cases  of  senile  hyper- 
trophy are  referable  to  this  cause. 

2.  Narrowing  of  the  calibre  of  the  aorta,  either  as  a  congenital  condition 
or  by  pressure  from  without,  as  by  tumors,  etc. 

It  is  important  to  notice  that,  contrary  to  former  belief,  aneurism  of  the 
aorta  does  not  lead  to  hypertrophy  of  the  left  ventricle.  This  has  been  dem- 
onstrated by  the  investigations  of  Axel  Key.*  Aneurism  of  the  aorta  alone 
docs  not  tend  to  increase  the  tension  in  the  left  ventricle.  Very  often,  how- 
ever, an  atheromatous  condition  of  the  aortic  valves  or  of  the  general  arterial 
system  is  associated  with  aneurism,  and  this  may  be  the  cause  of  ventricalar 
hypertrophy. 

A  well-recognized  form  of  cardiac  hypertrophy  is  that  which  is  secondary 
to  certain  forms  of  chronic  Bright's  disease,  particularly  to  the  small,  granular 
kidneys.  The  explanation  of  this  is  not  thoroughly  understood.  It  will  be 
referred  to  under  the  head  of  Bright's  Disease.  Suffice  it  to  say  here  that  it 
is  probably  due  to  some  resistance  to  the  blood-current  through  the  small 
vessels.  This  form  may  be  simple  hypertrophy,  but  it  is  usually  eccentric. 
All  of  the  other  forms  of  cardiac  hypertrophy  are  eccentric.  An  index  to  the 
degree  of  distension  to  which  the  ventricular  cavity  is  subjected  is  afforded 
by  the  condition  of  the  papillary  muscles.  Thus,  in  aortic  insufficiency, 
which  is  attended  with  great  increavse  of  pressure  in  the  left  ventricle,  the 
pa])illary  muscles  of  this  ventricle  are  found  elongated,  flattened,  and  in  part 
fi))rous,  especially  at  the  origin  of  the  chordae  tendincj©  ;  in  the  simple  hyper- 
trophy of  Bright's  disease,  on  the  other  hand,  the  papillary  muscles  are 
enlarged  and  rounded. 

The  name  primary  or  idiopathic  hypertrophy  of  the  heart  has  been  given 
to  cases  in  which  the  disease  has  been  attributed  to  habitual  over-exertion 
of  the  muscular  system  and  to  repeated  nervous  excitation  of  the  heart. 
DaCosta,  Peacock,  Seitz,  Fraentzel,  Allbutt,  and  others  have  called  special 
attention  of  late  years  to  cardiac  hypertrophy  and  dilatation  referable  to 
over-exertion,  especially  in  the  case  of  soldiers  who  have  done  heavy  march- 
ing in  a  cam])aign.  Their  observations  render  it  probable  that  long-con- 
tinued severe  muscular  strain  is  an  important  element  in  the  production  of 
hypertro]>hy  and  dilatation  of  the  heart,  but  the  infrequency  with  which 
these  aifections  occur  under  the  conditions  named  leads  to  the  inference  that 
an  additional  factor,  not  yet  understood,  enters  into  their  causation. 

The  hypertrophy  without  valvular  lesion  which  has  been  sometimes  ob- 
served in  cases  of  Graves's  or  Basedow's  disease  (exophthalmic  goitre)  may 
be  referred  to  the  prolonged  frequency  of  the  heart's  action. 

Hypertrophy  and  dilatation  of  the  heart  are  sometimes  found  as  apparently 

»  Key,  Norciiskt  med,  Arkir,  Bd.  1, 1870. 
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idioptthic  conditions  when  they  cannot  be  referred  to  any  cause.     These  cases 
ire  wmetiioes  described  under  the  name  weakened  heart. 

The  SYMPTOMS  of  hypertrophy  are  referable  to  the  increased  power  of  the 
kcirt's  action.  Hypertrophic  enlargement  of  the  Icfl  ventricle  leads  to  an 
iboormal  force  of  the  current  in  the  systemic  arteries ;  the  pulse  is  strong 
tad  full,  the  face  flushed^  active  cerebral  congestion  is  favored,  and  certain 
iTDptoms.  such  as  pain,  vertigo,  tinnitus  aurium,  are  attributable  to  the  lat- 
ter. The  patient  feels  the  powerful  action  of  the  heart,  but  he  becomes 
leeastomed  to  it,  and  it  may  occasion  but  little  annoyance. 

If  the  hypertrophy  have  been  induced  by  an  impediment  to  the  circula- 
lioo.  it  is  conservative,  as  when  it  proceeds  from  valvular  lesions,  and  is  not, 
therefore,  to  be  regarded  as  an  evil.  It  may,  however,  lead  or  contribute  to 
loioas  accidents.  It  is  intelligible  that  hypertrophy  of  the  left  ventricle  with- 
Ht  valvular  lesions  (these  being,  in  a  measure,  protective)  may  favor  cerebral 
kmorrhage  in  cases  in  which  the  arteries  of  the  brain  have  become  weakened 
Inn  degenerative  changes.  In  like  manner  hypertrophy  of  the  right  ven- 
tricle may  contribute  to  pulmonary  hemorrhage  and  give  rise  to  oedema  of 
Ik  lungs. 

The  DIAGNOSIS  of  hypertrophy  must  rest  on  physical  signs,  which  are  the 
ane  as  when  the  hypertrophy  is  asso.ciated  with  valvular  lesions.  The  fact 
•f  enlargement  and  its  degree  are  determined  by  the  altered  situation  of  the 
ipex-beat,  together  with  the  enlarged  area  of  the  superficial  and  the  deep 
flw£ac  space.  That  the  enlargement  is  due,  either  exclusively  or  mainly,  to 
Ijpertrophy  is  determined  by  the  abnormal  force  of  Hie  impulses  of  the 
kcait,  and  by  the  prolongation,  intensity,  and  booming  character  of  the  first 
amod.'  The  absence  of  endocardial  murmurs  is  the  basis  of  the  conclusion 
that  the  enlargement  is  not  connected  with  valvular  lesions. 

Hypertrophy,  when  conservative  or  compensatory,  of  course  does  not  claim 
tmtment.  If  it  be  congenital  or  there  be  sufficient  grounds  for  considering 
k  ocherwise  than  conservative,  measures  to  prevent  further  growth  and  to 
•briate  accidents  are  called  for.  Bloodletting  and  other  measures  which  im- 
ytreriah  the  blood  are  not  indicated.  Anemia,  by  rendering  the  heart  unduly 
cseitable,  involves  additional  inconvenience  and  danger.  Excessive  action  of 
Ae  heart  may  be  moderated  by  tranquillizing  remedies,  such  as  aconite, 
kydroeyanic  acid,  and  belladonna.  In  the  cases  of  hypertrophy  disconnected 
liom  Talvular  lesions  observed  by  DaCosta  among  soldiers,  marked  benefit 
was  obtained  by  the  use  of  aconite,  one  or  two  drops  of  the  tincture  being 
cken  twice  or  thrice  daily,  and  continued,  without  any  increase  of  the  dose, 
nr  iionths.  The  diet  should  be  sufficiently  nutritious,  but  unstimulating. 
AloohoHcs  are  to  be  interdicted.  Liquids  should  be  taken  sparingly.  Active 
■aacBlar  exercise  and  emotional  excitement  are  to  be  avoided. 

Dilatation  of  the  cavities  of  the  heart  may  accompany  hypertrophy  without, 
at  well  as  with,  valvular  lesions.  If  there  be  causes  giving  rise  to  hyper- 
Imphy  which  continue  after  the  morbid  growth  has  reached  its  limit,  dilata- 
tioB  of  necessity  follows,  and  in  time  will  become  predominant ;  but  in  most 
matM  excessive  dilatation  proceeds  from  weakness  of  the  muscular  walls,  aris- 
mg  from  fatty  degeneration  and  other  causes.  The  muscular  walls  may  yield 
to  distension  and  dilatation  may  take  place  when  there  is  no  abnormal  impedi- 
■ent  to  the  circulation ;  and  dilatation,  however  induced,  tends  progressively 
toinerease. 

The  STirPTOXS  of  predominant  dilatation  are  referable  to  weakness  of  the 
heart's  action.     This  weakness  is  shown  by  feebleness  of  the  pulse,  coolness 

*  Vide  prect^ing  chapter. 
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and  cyanosis  of  the  surface,  and  if  the  right  cavities  hecome  considenbir 
dilated  general  dropsy  ensues.  Fatal  syncope  may  occur  from  an  over-tceii. 
nnilation  of  blood  in  the  cavities  in  cases  in  which  the  organ  is  greatly  enft^ 
bled  by  dilatation.  The  physical  signs  show  enlargement  of  the  heart;  tad 
that  the  enlargement  is  due  to  predominant  dilatation  is  shown  by  the  fediW 
ness  of  the  cardiac  impulses  and  by  the  weakness,  shortness,  and  Talfolar 
quality  of  the  first  sound  as  heard  over  the  apex.  The  absence  of  ? aIthIv 
lesions  is  inferred  from  the  absence  of  endocardial  murmur. 

The  indications  for  treatment  are  the  same  as  when  the  dilatation  ia ii. 
association  with  valvular  lesions,  the  object,  in  general  terms,  being  to  m» 
deavor  to  improve  the  tone  and  vigor  of  the  muscular  walls. 

Atrophy  of  the  Heart. 

Simple  wasting  or  atrophy  of  the  heart  is  found  in  emaciated  personitt 
part  of  the  general  marasmus.  Diseases  attended  with  prolonged  cachexii, 
notably  carcinoma  and  chronic  pulmonary  tuberculosis,  are  likely  to  lead  li 
atrophy  of  the  heart.  An  abnormally  small  size  of  the  heart  has  been  obserrrf 
as  a  congenital  condition  in  connection  with  imperfect  development  of  tki 
whole  circulatory  system,  frequently  combined  with  arrested  sexual  develop 
ment.  Senile  marasmus  may  be  accoanpanied  with  cardiac  atrophy,  bat  Ml 
infrequently  it  is  associated  with  hypertrophy  in  consequence  of  atheromacf 
the  large  art<iries.  Pressure  upon  the  heart  from  without,  as  by  tumors,  p«iii 
cardial  and  pleuritic  effusions,  has  also  been  adduced  as  a  cause  of  atrophj. 
Atrophy  of  the  left  ventricle  results  from  uncomplicated  stenosis  of  the  mitnl 
orifice,  as  has  been  already  stated.  The  heart  may  be  reduced  to  four  oaiiMi 
in  weight.  The  coronary  vessels,  taking  no  part  in  the  atrophy,  appear  tiX^ 
tuous  and  prominent  upon  its  surface.  Atrophied  hearts  are  sometimes  oo^ 
ered  with  a  considerable  amount  of  adipose  tissue,  which  may  obsoure  ihi 
actual  reduction  in  size  of  the  myocardium. 

Atrophy  of  the  heart  usually  presents  itself  in  the  form  of  so-called  browi 
atrophy.  The  wasted  muscle  has  a  brownish  color,  and  under  the  mieroMropi 
the  muscular  fibres  are  found  to  contain  little  granules  of  yellowish-browt 
pigment,  accumulated  especially  about  the  nuclei.  A  similar  pigmentatioA, 
but  in  less  degree,  is  not  uncommon  in  normal  hearts. 

In  a  clinical  point  of  view  this  lesion  is  unimportant.  It  occurs  under  eii^ 
cumstances  which  divest  it  of  evil  consequences,  if,  indeed,  it  be  not  a  eoih 
servative  condition. 

Fatty  Degeneration— Obesity  of  the  Heart. 

By  obesity  of  the  heart  (called  also  fatty  infiltration,  deposition,  or  growtli) 
is  understood  the  accumulation  of  adipose  tissue  upon  the  surface  of  the  organ 
and  between  the  muscular  fibres.  This  condition  is  met  with  in  corpnlenft 
subjects,  and  sometimes  without  general  obesity,  especially  in  the  bodies  of 
old  persons  and  drunkards.  The  fat  accumulates  first  in  the  sulci  in  the  coana 
of  the  coronary  vessels,  and  it  may  eventually  cover  the  entire  right  and  moit 
of  the  left  ventricle.  A  moderate  accumulation  of  fat  upon  the  outside  of  tha 
heart  cannot  be  considered  of  any  importance ;  but  when  the  fat  is  exceamfa 
in  amount,  and  especially  when  it  penetrates  deeply  into  the  myooardium,  tlia 
muscular  fibres  become  atrophied  from  compression  and  the  heart  is  enfeebM. 
It  will  be  observed  that  in  obesity  of  the  heart  the  muscular  fibres  suffer  only 
in  so  far  as  they  are  compressed. 

In  fiVtif  dege aeration  the  muscular  substance  is  metamorphosed  into  ifat^ 
whichi  appears  in  a  granular  form  in  the  muscular  fibres.     By  Quain  s  fattj 
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l^neration  is  understood  this  form.    Fatty  degeneration  may  attack  a  heart 
■Rrioiislj  diseased,  or  the  organ  may  have  been  previously  healthy.     In  the 
mer  case  the  degeneration  may  be  localized  in  the  affected  portion  of  the 
kirt;  in  the  latter  instance  the  whole  heart  becomes  fatty,  but  not  of  necessity 
JBUi  equal  degree  in  all  parts.    The  fatty  heart  is  of  a  pale  yellowish  color  and 
iiioft  io  coosistence.     The  yellowish  color  is  usually  more  marked  in  certain 
pirts  than  in  others.     It  is  usually  most  noticeable  in  the  inner  layers  of  the 
Bjocardium,  which  are  particularly  liable  to  fatty  degeneration.     These  lay- 
en,  ts  seen  through  the  endocardium,  especially  in  the  papillary  muscles  of 
tk  let\  ventricle,  present  a  peculiar  mottled  appearance  which  is  quite  cha- 
neteristic.     The  fatty  degeneration  may  be  confined  to  the  inner  part  of  the 
sjTocardium. 

Examined  under  the  microscope,  the  muscular  fibres  are  found  clouded  by 
tbe  presence  of  large  numbers  of  granules  and  small  globules  of  fat,  fre- 
qaeotly  arranged  in  longitudinal  rows  within  the  muscular  substance.  The 
baoiTerae  striation  is  obscured  or  entirely  obliterated.  Some  fibres  are  more 
iftcted  than  others.  A  small  number  of  fatty  granules  is  not  uncommon  in 
tbe  cardiac  muscle.  When  of  clinical  importance,  the  degeneration  is  in  such 
tnount  that  it  can  usually  be  recognized  with  the  naked  eye.  The  fatty 
■kftterial  is  undoubtedly  a  product  of  the  metamorphosis  of  the  albuminous 
nbstance  of  the  muscle. 

The  parenchymatous  or  granular  degeneration  to  be  presently  described, 
vbieh  accompanies  many  acute  infectious  diseases,  such  as  typhoid,  remittent, 
nd  puerperal  fevers,  acute  yellow  atrophy  of  the  liver,  etc.,  may  be  followed 
iy  t  more  or  less  extensive  fatty  degeneration. 

Fatty  degeneration  of  the  heart,  as  already  mentioned,  is  common  in  hyper- 
trophied  and  dilated  hearts,  particularly  during  the  stage  of  non-compensation. 
It  may  be  associated  with  fibrous  myocarditis  and  diseases  of  the  coronary 
•neries.  It  is  frequently  present  in  parts  adjacent  to  an  inflamed  pericardium 
or  endocardium.  General  causes  arc  important  in  its  etiology,  such  as  poison- 
ing with  phosphorus,  arsenic,  or  mineral  acids,  and  in  acute  infectious  diseases. 
A  most  intense  fatty  degeneration  of  the  heart  attends  certain  profound  anas- 
mil*,  particularly  pernicious  anaemia  and  leucocythasmia. 

The  SYMPTOMS  of  fatty  degeneration  of  the  heart  are  due  to  its  inability  to 
eirry  on  effectively  the  circulation.  Degeneration  of  the  left  ventricle  occa- 
MODS  feebleness  of  the  pulse.  The  pulse  may  be  irregular.  It  has  been 
observed  to  be  notably  infrequent,  the  number  of  beats  sometimes  falling  as 
l)W  as  20  per  minute.  The  infrequency  of  the  pulse  may  be  owing  to  many 
of  the  ventricular  systoles  being  too  feeble  to  propel  the  blood  with  sufficient 
uomentum  to  be  felt  at  the  radial  artery.  Dyspnoea,  especially  on  exercise,  is 
more  or  less  prominent  as  a  symptom  according  to  the  feebleness  with  which 
tbe  circulation  through  the  pulmonary  circuit  takes  place ;  and  this  symp- 
tom is  more  marked  when  the  right  ventricle  is  affected.  Paroxysms  of  syn- 
Mpe  are  liable  to  occur,  accompanied  by  a  sense  of  praecordial  oppression  and 
distress.  These  denote  distension  of  the  cavities  from  an  accumulation  of 
blood.  Accompanying  these,  paroxysms  of  pain  referred  to  the  praicordia, 
and  sometimes  extending  to  one  or  both  upper  extremities,  more  especially 
00  the  left  side  (vide  Angina  Pectoris),  are  not  uncommon.  The  remarkable 
rhythmical  irregularity  of  breathing  known  as  the  *•  (^heyno-Stokes  respira- 
tion ''  is  sometimes  observed,  but  it  is  by  no  means  diagnostic  of  this  lesion.^ 

'  This  is  described  by  Stokes  "as  a  form  of  respiratory  distress  consisting:  of  a  period 
of  apparently  perfect  apnoea  (».  e.  alisenoe  of  breathing K  snooeeded  hv  feeble  an<I  short 
imitinitionH.  which  gradually  increase  in  strength  and  <lenth  until  tlie  respiratory  act  is 
C)«rne<i  to  the  highest  pitch  of  which  it  seems  capable,  when  the  respirations,  pursuing 
a  deoceodiug  scale,  regularly  diminish  until  tbe  beginning  of  another  apnoeal  period.'' 


348       HYPERTROPHY  AND  DILATATION  OF  THE  HEART,  ETC. 

It  occurs  in  uraemia,  in  certain  cerebral  affections,  and  in  connection  with 
other  cardiac  lesions.  Seizures  resembling  apoplexy,  characterized  by  tem- 
porary loss  of  consciousness  without  paralysis,  the  surface  being  pallid  and 
cool  and  the  circulation  extremely  feeble,  have  been  observed  in  persons  who 
have  subsequently  died  of  this  affection.  These  pseudo-apoplectic  seizares  ii 
some  cases  have  been  of  frequent  recurrence.  These  symptoms  are  alao 
present  in  cases  of  fibroid  degeneration  or  myocarditis. 

The  signs  which  accompany  fatty  degeneration  are — feebleness  or  absence  of 
cardiac  impulse,  and  weakness  of  the  heart-sounds,  more  especially  the  systolia 
sound,  this  sound  sometimes  suppressed  over  the  apex,  and  if  heard  short  and 
valvular  like  the  second  sound.  These  signs  are  equally  present  as  denoting 
weakness  of  the  heart  from  dilatation,  fibroid  degeneration  (myocarditis),  and 
obstruction  of  the  coronary  arteries.  Sex  is  of  some  weight  in  the  diagnoiiii 
men  being  the  subjects  much  oftener  than  women.  The  age  of  the  patievi 
is  to  be  considered.  Fatty  degeneration  rarely  occurs  in  the  male  under  fifty, 
and  in  the  female  under  forty  years  of  age.  The  tendency  to  obesity  has  nol 
great  weight  in  the  diagnosis,  inasmuch  as  fatty  degeneration  of  the  heart 
occurs  in  lean  subjects  as  well  as  in  those  prone  to  corpulency.  As  regards 
the  arcus  senilis,  clinical  observation  has  abundantly  shown  that  this  fattj 
change  in  the  cornea  occurs  without  degeneration  of  the  heart,  and  mios 
ver»Ct, 

To  give  rise  to  symptoms  which  point  to  the  heart  as  the  seat  of  diseaaa 
the  fatty  degeneration  must  be  considerable.  Even  if  considerable,  it  naj 
not  occasion  sufficient  weakness  to  give  rise  to  any  notable  symptoms.  Mora 
or  less  degenerative  change  is  not  infrequently  found  after  death  in  cases  in 
which  it  had  not  been  suspected  during  life. 

Causal  indications  are  often  not  determinable  with  precision  in  individual 
cases.  Clinical  observation  appears  to  show  that  defective  nutrition  is  con- 
cerned in  the  causation.  The  lesion  is  found  in  those  who  are  underfed  as  wdD 
as  those  who  are  overfed.  General  anaemia,  especially  pernicious  anaamia,  is 
causative.  The  lesion  is  not  of  frequent  occurrence  in  connection  with  simple 
or  benign  anaemia.  Defective  nutrition  of  the  heart  from  local  causes  in  nd 
a  small  proportion  of  cases  is,  intelligibly,  an  etiological  condition.  It  is 
incident  to  obstruction  of  the  coronary  arteries  by  calcification  or  embolism, 
and  to  defective  circulation  as  a  consequence  of  impaired  recoil  of  the  aorta 
from  atheroma  or  aortic  insufficiency.  It  participates  in  the  acute  degenen^ 
tion  of  other  organs  in  poisoning  by  phosphorus,  and,  it  is  said,  also  by  min* 
eral  acids.  The  pathological  character  of  this  lesion  has  been  considered  in 
Part  I.  (Vide  p.  54.) 

The  objects  of  treatment  are  to  develop  the  muscular  vigor  of  the  heart 
to  the  extent  of  its  capability  for  improvement  in  this  respect.  The  diet 
should  be  nutritious,  consisting  of  animal  food  in  as  large  proportion  as  is 
compatible  with  the  appetite  and  digestion.  Fatty  food  is  to  be  interdicted. 
Farinaceous  and  saccharine  articles  should  form  a  moderate  proportion  of  the 
diet.  Alcohol  should  be  taken  in  moderation,  if  at  all.  Moderate  exereiss 
out  of  doors  is  important ;  it  should  not  be  carried  to  the  extent  of  overtask- 
ing  the  heart,  but  may  be  taken  within  the  limits  of  comfort;  that  is,  son 
not  to  occasion  hurried  circulation,  praecordial  oppression,  or  dyspnoea. 

The  hygienic  is  far  more  important  than  the  medicinal  treatment ;  yd 
remedies  may  be  useful.  Tonic  remedies  are  generally  indicated.  Tin 
appetite  and  digestion,  if  impaired,  are  to  be  improved  as  much  as  posflUe. 
If  the  patient  be  anaemic,  this  condition  claims  appropriate  treatment.  Goes* 
isting  disorders  of  any  kind  are  to  be  relieved.  The  symptomatic  effects  of 
weakness  of  the  heart  will  claim  palliative  measures.  These  measures  are  (he 
same  as  when  the  weakness  proceeds  from  dilatation. 
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Parenchymatous  Degeneration  of  the  Heart. 

In  parenchymatous  as  in  fatty  degeneration  the  muscular  substance  is 
clouded  and  the  strise  are  more  or  less  obscured  by  the  presence  of  a  granular 
material ;  but  in  the  former  the  granules  are  albuminous,  in  the  latter,  fatty. 
Granular  degeneration,  albuminous  degeneration,  and  cloudy  swelling  are 
synonymous  terms  for  this  affection.  The  name  parenchymatous  inflamma- 
tion is  sometimes  used  improperly  in  the  same  sense.  Many  of  the  cases 
formerly  described  as  simple  softening  of  the  heart  belong  in  this  category. 
The  degeneration  affects  the  whole  muscular  substance  of  the  heart.  The 
heart  is  paler  and  of  softer  consistence  than  normal.  The  granules  of  paren^^ 
chymatous  degeneration  are  paler,  less  glistening,  and  usually  smaller  than 
those  of  fatty  degeneration,  from  which  they  can  be  distinguished  by  their 
solubility  in  acetic  acid  and  insolubility  in  ether.  The  granules  are  formed 
by  some  modification  of  the  pre-existing  albuminous  substance,  but  it  is  not 
known  in  what  this  modification  consists. 

Parenchymatous  degeneration  is  found  chiefly  after  death  from  acute  infec- 
tious diseases,  such  as  typhus  and  typhoid  fevers,  puerperal  fever,  the  exan- 
thematous  fevers,  erysipelas,  cerebro-spinal  meningitis,  pyaemia,  and  septi- 
caemia, also  in  consequence  of  extensive  burns  and  of  poisoning  by  phosphorus, 
arsenic,  etc.  It  can  be  produced  artificially  in  animals  by  exposure  to  high 
temperatures,  but  the  influence  of  this  cause  in  man  has  been  exaggerated. 
Severe  blood-poisoning  is  the  most  efficient  cause.  The  degeneration  may  be 
developed  with  great  rapidity.  Proof  of  this  is  afforded  by  a  case  observed 
by  Wagner,'  who  found  this  change  in  the  heart  and  kidneys  of  a  previously 
healthy  girl  who  died  six  hours  after  extensive  bums.  Fatty  degeneration 
is  a  frequent  accompaniment  and  sequence  of  parenchymatous  degeneration, 
but  there  is  no  necessary  connection  between  the  two  processes.  Without 
doubt,  parenchymatous  degeneration  occurs  in  the  course  of  many  diseases 
which  end  in  recovery  (Part  I.  p.  53). 

This  lesion  explains  the  weakness  of  the  circulation  out  of  proportion  to 
the  adynamia  or  general  debility  in  certain  diseases.  The  symptoms  and  signs 
are  those  which  represent  notable  feebleness  of  the  heart's  action.  As  regards 
the  signs,  diminished  intensity  of  both  sounds,  but  especially  of  the  first 
sound,  characterizes  the  feebleness  from  this  as  well  as  from  other  lesions. 
These  signs  contraindicate  depletory  or  debilitating  measures  of  treatment, 
and,  on  the  contrary,  furnish  a  reason  for  supporting  treatment  in  addition  to 
the  indications  derived  from  the  general  condition  of  the  system. 

New  Growths  and  Parajsites  m  the  Heart. 

These  have  no  distinctive  clinical  history,  and  therefore  will  receive  only 
the  briefest  mention  here.  The  most  common  new  formations  in  the  heart 
are  tubercles  and  gummata.  Miliary  tubercles  are  frequently  found  in  the 
heart  in  cases  of  acute  general  tuberculosis.  They  should  be  sought  for 
especially  in  the  endocardium  of  the  con  us  arteriosus  of  the  right  ventricle. 
Tubercles  in  the  myocardium  may  give  rise  to  myocarditis  (tuberculous  myo- 
carditis). Further  than  this  it  is  not  known  that  they  give  rise  to  any  symp- 
toms. Cardiac  gummata  and  syphilitic  myocarditis  have  already  been  referred 
to  under  the  head  of  Myocarditis.  Carcinoma,  sarcoma,  lipoma,  fibroma,  myx- 
oma, myoma  strio-cellularc,  have  been  observed  in  the  heart.  Echinococcus 
cysts,  and  more  rarely  cysticercus  cellulosae,  have  been  found  in  the  heart. 

The  interesting  subject  of  congenital  malformations  and  diseases  of  the 
>  Handbuch  dta  Allgem,  Pathol.,  Leipzig,  1876,  p.  413. 
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heart  «5*)es  not  come  within  the  scope  of  this  work.  The  reader  is  therefofl 
referred  to  woiUm  on  pathological  anatomy  and  to  special  treatises  on  the  siil 
ject,  includitif^  those  devoted  to  disoiiseft  of  infants,  fur  informatioQ  concern 
ing  the  mirrbui*  conileus  or  blue  tlisease^  non-closure  of  the  forHinen  ovali 
of  the  ductus  Botalli,  of  the  septum  veDtriculoruifl,  eteoosia  of  the  piUmonar 
or  idee  and  artery,  cto. 

Rupttire  of  the  Heart. 

The  most  frequent  cause  of  spontaneous  rupture  of  the  heart  is  Of 
with  softeuing  of  a  circumscribed  part  of  the  wall.     This  condition,  which  i 
souietimes  culled  my(»malacta.  is  due  to  complete  obstruction,  either  byj 
thrombus  or  an  embolus,  of  a  brauch  of  a  coronary  artery.     Other  cantos 
rupture  of  the  heart  are  the  bursting  of  a  cardiac  aneurism  or  of  an  abscef 
in  the  heart,  or  the  extravasation  of  blood  resulting  from  rupture  of  a  branc 
of  a  coronary  artery.     An  ulcer  of  the  stomach  has  been  known  to  perforali 
the  heart.    Rupture  of  the  heart  very  rarely  happens?  in  persona  lews  than  ^iil 
years  of  age.     U?iuallv  it  causes  instant  or  speedy  death  ;  but  if  the  jK^rfor 
tion  be  small  it  may  te  temporarily  plugged  by  a  clot  and  life  continue 
hours  and  even  days.     I  have  known  death  to  be  delayed  for  t^ix  hc»ur»  afU 
the  symptoms  denoted  the  occurrence  of  the  rupture.     The  jsympttims  aij 
those  which  sudden  compression  of  the  heart  by  the  accumulation   of  blu<i 
in  the  pericardium  would  be  expected  to  produce,  together  with  the  Khs  « 
blood.    In  most  cases,  however,  there  is  no  time  before  death  for  the  obaen; 
tion  of  symptoms.     Rupture  has  been  repeatedly  observed  to  occur  in  ec 
nection  with  a  paroxysm  of  prsecordial  pain  resembling  angina  pectoris,* 
a  case  which  came  under  my  observation,  the  patient,  a  middle-aged  man,  hi 
had  repeated  attacks  of  severe  angina^  and  the  heart  gave  no  evidence,  ' 
physical  signs,  of  disease.    Death  occurred  suddenly,  and  a  nipture  was  fouii 
of  the  left  ventricle.     The  rupture  t^>ok  place  within  a  circumscribed  sp«<j 
in  which  there  was  advanced  necrosis,  the  muscular  wall  being  much  s^ftene 
A  branch  of  the  left  coronary  artery  leading  to  the  necrosed  .<ipaee  was  eon 
pletely  occluded  by  a  thrombus,  and  there  was  partial  atheromatous  occ)us)«i 
of  both  coronary  arteries.     Except  in  the  necrosed  space  the  heart  had  od 
undergone  fatty  degeneration. 


Thrombosis  of  the 


Heart.— Embolism 

Artery, 


of  the  Pulmonary 


It  is  important  to  distinguish  ante-mortem  thrombi  from  the  coagula  forme 
after  death.  At  autopsies  the  right  ventricle  and  auricle  are  usually  found 
contain  coagulated  blood.  These  c^iagula  arc  often  in  great  part  devoid 
blood*coloring  matter,  and  they  constitute  the  so-called  decolorized  post-niorteJ 
clot«.  The  blood  in  these  cases  coagulates  ho  slowly  afller  death  that  the  r^ 
blood-corpuscles  have  time  to  sink  ;  hence  the  upper  layers  of  the  clot  con^ij 
mostly  of  fibrin  and  white  blood-ct»rpuscles,  the  latter  being  of  V   '  r*< 

gravity  than  the  red  corpuscles.  These  f)ost-uiortem  clots  are  y 
succulent,  h»osoly  attached  to  the  heart-walls,  and  they  send  r»ffhh<itiLs  itilo~tl 
pulmonary  artery  and  its  brunches.  They  receive  the  imprint  of  the  valvil^ 
and  other  irregularities  with  whioli  they  lie  in  contact.  They  liaTe  uo  clin* 
ical  signitieance. 

Fibrinous  deposits  may  form  in  the  heart  during  ]ife«    The  usual  causes  of 

'  For  an  analysis  of  24  cases  of  sj^ontaneous  niptare  of  the  heart  by  Barth, 
ArthivtA  *}tnlraitA  (h  Mcdecine^  Paris,  1S7  L     For  aii  analvsiif  of  over  100  cases  bv  Quuii 
vide  ThtLf%nc(U  3^70. 
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their  formation  are  the  same  as  those  of  the  production  of  thromhi  in  gen- 
eral—ntmely,  slowing  of  the  circulation  and  alterations  of  the  inner  layer  of 
the  Teasel.     The  presence  of  fibrinous  deposits  on  the  inflamed  and  necrotic 
endocardium,  especially  of  the  valves,  in  acute  and  chronic  endocarditis,  has 
already  been  mentioned  (p.  321).     Cardiac  thrombi  are  liable  to  form  in  con- 
aeqaeoce  of  the  slow  circulation  attending  excessive  dilatation  of  the  heart 
and  great  weakness  of  the  heart.     These  are  called  marantic  thrombi.     They 
form  especially  in  the  recesses  of  the  heart,  where  there  is  a  natural  obstacle 
to  the  propulsion  of  the  blood.   They  are  to  be  sought,  therefore,  particularly 
in  the  appendices  auricularum  and  between  the  columnse  carneas,  especially 
on  the  right  side  of  the  heart.     They  also  form  in  cardiac  aneurisms.    When 
these  thrombi  attain  a  considerable  size  and  project  into  the  heart-cavities, 
Xhej  are  often  called  cardiac  polypi.     These  ante-mortem  thrombi  are  of  a 
whitish,  yellowish,  or  reddish-gray  color,  dull  in  appearance,  adherent  to  the 
heart-wall,  oflen  friable  in  consistence,  laminated  in  structure,  and  with  the 
free  surface  usually  rounded  (yigitattouB  globuleuses  of  Laennec).     The  cen- 
tral portion  of  the  older  thrombi  is  often  broken  down  into  a  creamy  mass 
which  was  formerly  mistaken  for  pus,  and  such  thrombi  were  called  puriform. 
The  creamy  mass  consists  chiefly  of  granular  matter.     The  thrombus  itself 
is  composed  mostly  of  fibrin,  blood-plates,  and  white  blood-corpuscles,  and 
belongs  to  the  so-called  white  thrombi.    Cardiac  thrombi  are  usually  small  in 
flise,  but  they  may  take  up  the  greater  part  of  one  of  the  heart-cavities,  and 
may  even  extend  from  one  cavity  into  another.     Organization  of  cardiac 
thrombi  has  been  observed,  but  it  is  very  rare. 

The  formation  of  thrombi  of  considerable  size  within  the  right  ventricle 
(heart'-clot)  has  been  referred  to  especially  in  connection  with  acute  lobar 
pneumonia  or  pneumonic  fever,  and  also  as  occurring  in  connection  with 
other  diseases.  They  produce  symptoms  attributable  to  obstruction  at  the 
riglit  side  of  the  heart — ^namely,  dyspnoea  and  cyanosis,  with  notable  small- 
ness  and  feebleness  of  the  pulse.  These  symptoms  develop  suddenly  or 
more  or  less  rapidly,  and  are  generally  the  forerunners  of  speedy  death. 
The  heart-sounds  are  weakened,  and  it  may  be  practicable  to  determine  that 
the  first  sound  is  due  to  the  tension  of  the  mitral  valve,  without  the  participa- 
tion of  the  tricuspid  valve.  A  tricuspid  systolic  murmur  may  be  found  which 
had  not  existed  previously.  Excluding  pulmonary  conditions  which  would 
account  directly  for  the  foregoing  symptoms,  and  taking  the  latter  in  connec- 
tion with  physical  signs,  the  diagnosis  may  sometimes  be  made  with  much 
positiveness. 

Absolute  rest,  sustaining  measures  of  treatment,  and  saturation  of  the 
blood  with  ammonia  constitute,  with  our  present  knowledge,  the  measures 
of  treatment  to  be  pursued.  The  history  of  some  cases  appears  to  show 
recovery,  but  there  is  always  room  for  doubt  in  these  cases  respecting  the 
diagnosis. 

The  fibrinous  deposits  upon  vegetations  or  roughened  spots,  occurring  gen- 
erally within  the  left  ventricle,  are  chiefly  important  from  their  liability  to 
become  detached  and  to  give  rise  to  emboli.  Heart-clots  of  large  size  may 
form  ante-mortem  in  the  left  auricle  when  largely  dilated  as  a  result  of  valvu- 
lar lesions.  They  may  also  form  in  the  left  auricle  when  weakened  by  dilata- 
tion or  lesion  of  the  muscular  walls. 

Embolism  of  the  main  trunk  of  the  pulmonary  artery  may  be  here  noticed 
as  a  cause  of  sudden  or  rapid  death.  The  embolus  may  be  derived  from  a 
thrombus  formed  within  the  right  ventricle  or  auricle,  or  from  a  thrombus 
formed  in  a  large  vein,  most  frequently  the  femoral  vein.    The  symptoms  are 
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sudden,  urgent  tly.-^pncea,  not  explieable  bj  physical  si^ns,  cjano§i«*  and 
ncss  of  the  t'Xtrcuiities,  tht;  pnha  be<.'umiiig  rapidly  ^iiiall  and  leeble  and  du4 
extinct. 

iSnddon  und  complete  obstruction  of  one  uf  the  primary  divisions  of  t| 
puhnunary  artery   nray  lake  place   without  causing  death  or  giving  rbi* 
permanent  nofAldc  iueonveiiieaec}  as  ha6  been  demonstrated  in  easeo  us  ' 
my  ob]^rvatioa.^ 


CHAPTER    V, 

FUNCTIONAL    DISORDER  OF    THE    HEART,— EXOPIITnALMI 
UOITRR— ANGINA   PErTOKlS— THORACIC  ANEURISM. 

Punctianal  Disorder. 

BY  the  term  fuDctional  disorder  is  meant  disturbed  acttan  of  the  Kc^rt  \ 
dependent  on  either  inflaramation  or  structural   lesions.     The  heating  ( 
the  heart  h  sometimes  abnormally  intense.     The  patient  is  conseinijgi  of 
violent  action,  as  when  it  is  temporarily  excited  by  fear  or  some  other  jitroil 
mental  emotion.     This  is  commonly  known  as  palpitation.     The  sense  of  vij 
lence  may  be  a  subjective  symptotu  only,  the  force  of  the  heart's  action 
being  actually  increased ;  but  generally  the  action  is  at  the  same  time  ace 
erated  and  irregular.    The  irregularity  is  represented  by  the  pulse,  and  is  fd 
when  the  hand  is  placed  over  the  priBcordia.     The  patient  is  also  painfull 
conseious  of  it;  the  organ  appears  sometimes  to  perform  a  rolling  or  lumblin 
movt^ment,  and  a  sensation  is  described  as  if  the  heart  were  in  the  tbrtii 
Intermitteiicy  of  the  heart's  action  is  another  feature  in  certain  cases, 
action  of  the  heart  is  for  an  instant  arrested;  one,  two,  or  three  beats  are  lo 
and  generally  irregularity  of  action  precedes  and  follows  the  tnteruiission 
Of  these  the  patient  is  vividly  sensible,  and  the  feeling  is  that  fat^l  suspei 
sion  of  the  heart's  action  may  be   liable  to  take  place.     These  rhythmic  _ 
ftberrations  may  be  accompanied  with  either  viulent  or  feeble  action  of  ihe 
heart.     The  varieties  of  functional  di,s(*rder  occur  in  paroxys^ms  which  are 
very  variable  as  regards  i-teverity,  freijueney  of  occurrence,  and  duratr<m. 

In  contrast  to  paroxynmal  dis^^rd^rs,  there  is  an  affection  in  which  the  hea 
beats  regularly,  but  with  great  increase  in  fre<]ueney»  The  number  of  beii 
per  minute  may  be  increased  to  150  or  even  21)0.  The  inereunied  frecjuen^ 
may  perisi.st  fur  days,  weeks,  and  even  months.  This  form  of  disorder  lu 
been  named  tacht/cnrdia  (raj^uc  KaptiOi).  I  have  met  with  an  instance  of  sufl 
an  increase  in  the  frei|uency  of  the  heart's  action,  together  with  feeblencK 
that  it  was  difficult  to  count  the  jnilsc^  the  disirrder  perj^tsting  for  sever 
daySt  accompanied  by  anorexia  and  a  degree  of  pallor  and  prostration  whid 
seemed  to  denote  impending  deaths  recovery  taking  place,  and  examinatio 
prior  and   sul>scquent  to  the  attack   showing  no  cardiac  lesions. 

An  occasional  form  of  disorder  is  characterized  by  every  alternate  vcntr 
ular  systcde  being  so  feeble  as  not  to  be  appreciable  by  a  radial  pulj-e,  the  acti^ 
of  the  heart  being  more  or  less  rapid.     On  auscultation,  the  heart*!^ounds 
found  alternately  loud  and  feeble,     I  have  known   this  form  of  disorder  1 
persist  for  several  weeks.     This  is  liable  to  be  mistaken  for  reduptication  i 
*  Vide  Ginkal  Medicirie^  by  the  aulhur,  p.  24S. 
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tbe  heart-sonnds,  there  being  foar  sounds  to  each  radial  pulse.  The  error 
is  aToided  by  comparing  the  radial  with  the  carotid  pulse.  The  alternate 
feeble  systoles  are  always  strong  enough  to  cause  an  appreciable  pulsation 
of  the  carotids. 

Reduplication  of  the  heart-sounds  denotes  a  variety  of  functional  disorder, 
giving  rise,  however,  to  no  definite  subjective  symptoms  and  occurring  in 
Tirious  pathological  connections.      Reduplication  of  both  sounds  may  be 
appreciable,  or  it  may  be  limited  to  one  sound,  which  is  usually  the  second. 
The  reduplication  is  recognized  easily  by  one  accustomed  to  auscultation, 
and  the  proof  is  the  occurrence  of  three  or  four  sounds  for  each  carotid 
poise.     A  slight  deviation  from  synchronism  in  the  contraction  of  the  right 
and  the  leil  ventricle  accounts  satisfactorily  for  the  reduplication  of  both 
Monds,  but  not  so  satisfactorily  for  a  reduplication  limited  to  the  second 
0oand.     The  latter  is  best  explained  by  supposing  that  under  certain  condi- 
tions of  arterial  pressure  the  recoil  of  the  aorta  and  of  the  pulmonary  artery 
after  the  ventricular  systole  is  not  in  unison.     This  will  account  for  a  redu- 
plication of  the  second  sound,  although  the  systoles  of  the  two  ventricles 
occur  synchronously. 

A  variety  of  functional  disorder  to  which  the  attention  of  clinical  observers 
has  not  been  much  directed  is  diminished  frequency  of  the  heart's  action.  In 
a  paper  on  this  topic  I  have  reported  several  cases  in  which  the  nuipber  of 
Tentricular  systoles  was  diminished  to  from  40  to  26  per  minute.^  Physical 
exploration  in  these  cases  showed  that  the  disorder  was  not  associated  with 
any  organic  affection  of  the  heart.  The  disorder  was  associated  with  more 
or  less  cerebral  disturbance,  but  the  evidence  of  intracranial  inflammation, 
embolism,  and  hemorrhage  was  wanting,  and  in  every  instance  the  disorder 
was  temporary.  I  have  met  with  other  examples  since  the  publication  of 
that  paper.  The  cardiac  disorder  is  evidently  connected  with  some  centric 
nenroas  condition  which  affects  the  heart  through  the  inhibitory  action  of 
the  pneumogastrics.  To  recognize  the  disorder  as  a  functional  one  is  import- 
ant ;  otherwise  it  is  regarded  us  a  symptom  pointing  to  some  grave  cerebral 
affection.  It  was  so  regarded  in  the  cases  which  I  have  reported.  Before 
deciding  that  the  disorder  exists,  two  points  are  to  be  ascertained — namely, 
firtt^  that  the  radial  beats  represent  accurately  the  ventricular  systoles — that 
is,  to  distinguish  this  from  another  variety  of  functional  disorder  which  has 
been  noticed,  in  which  every  alternate  systole  is  too  feeble  to  produce  an 
appreciable  pulse  at  the  wrist ;  and  second,  that  the  patient  has  not  normally 
an  infrequent  pulse.  The  exclusion  of  grave  cerebral  affections  by  the  ab- 
sence of  evidences  of  their  existence  other  than  the  infrequent  pulse  is  of 
Gonrse  important.  The  cerebral  affections  which  diminish  the  frequency  of 
the  heart's  action  rarely,  if  ever,  occasion  so  great  an  infrequency  as  occurs 
in  some  instances  in  which  it  is  purely  functional.  As  great  or  greater  infre- 
quency is  observed  in  some  cases  of  fatty  degeneration  of  the  heart ;  hence 
this  lesion,  as  well  as  other  organic  affections,  is  to  be  excluded. 

Infrequency  of  the  heart's  action,  reduplication  of  the  heart-sounds,  and 
the  disorder  characterized  by  alternate  systoles  too  feeble  to  be  represented 
by  a  radial  pulse  are  rare  varieties  of  functional  disorder.  The  most  frequent 
Tarieties  are  the  forms  of  disturbance  first  mentioned — namely,  rapid  action 
either  violent  or  fluttering,  irregularity,  and  intermittency  occurring  in  par- 
oxysms. They  are  often  met  with  in  practice.  They  usually  give  rise  to 
great  mental  apprehension.  The  patient  has  a  firm  conviction  of  the  exist- 
ence of  organic  disease  and  is  in  fear  of  sudden  death.  It  is  sometimes 
diflicnlt  to  remove  this  conviction  by  the  most  positive  assurances  to  the 
contrary.     Cases  of  functional  disorder  are  distinguished,  as  a  rule,  by  much 

*  Vide  The  American  Practitioner,  January,  1876. 
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mental  anxiety  and  depression,  in  this  respect  differing  from  cases  in  wbid 
disturbed  action  is  due  to  structural  lesions. 

The  causes  of  functional  disorder  are  various.  It  sometimes  occurs  is 
so-called  full-blooded  persons  addicted  to  the  pleasures  of  the  table,  digciU 
in^  and  assimilating  readily,  and  taking  but  little  active  exercise.  It  it 
much  oftener,  however,  associated  with  ansemia.  Anaemic  persons  are  nnij 
exempt  from  more  or  less  disturbance  of  the  heart's  action.  It  may  be  pio* 
duced  by  long-continued  mental  anxiety  or  depression.  It  fre<|uently  oecuift 
in  persons  of  an  anxious,  worrying  disposition,  and  in  those  who  are  contti- 
tutionally  disposed  to  melancholy.  The  effect  which  it  produces  on  tk» 
mind  reacts  on  the  disorder  and  tends  to  perpetuate  it.  It  appears  in  somr 
cases  to  be  dependent  on  indigestion  or  dyspepsia,  and  paroxysms  are  oAm 
excited  by  dietetic  errors.  The  immoderate  use  of  tobacco  or  of  strong  tM 
and  coffee  gives  rise  to  it  in  some  persons.  It  is  incidental  to  the  goaCj 
diathesis.  The  exhaustion  following  prolonged  mental  excitement  and  phj** 
ical  exertions  may  be  accompanied  by  it.  It  prevailed  to  a  great  extcfll 
among  soldiers  during  the  late  civil  war,  excessive  and  persistent  palpitation 
often  leading  to  discharge  on  the  ground  of  disability  from  supposed  organie 
disease  of  the  heart.  Excessive  venery  and  habits  of  self-abuse  are  to  bt 
included  among  the  causes.  The  associated  symptoms  will  of  course  Ttiy 
according  to  the  different  circumstances  under  which  it  occurs.  The  diici^ 
ent  causes  of  course  act  upon  the  nervous  system ;  but  it  is  not  oertaia 
whether  the  particular  nerves  acted  upon  be  the  pneumogastrics,  the  sjs* 
pathetic,  or  the  nerves  and  ganglion-cells  in  the  substance  of  the  heart.  A 
predisposition  seems  to  enter  into  the  etiology.  Some  persons  apparently 
have,  as  an  idiosyncrasy,  an  irritable  heart,  and  they  generally  have  other 
evidences  of  what  is  called  a  nervous  temperament. 

It  is  extremely  desirable,  in  view  of  the  comfort  and  welfare  of  the  patieaL 
to  determine  with  positiveness,  in  cases  of  functional  disorder,  that  stnictuil 
lesions  do  not  exist.  Several  points  connected  with  the  history  and  symptOBi 
have  a  bearing  on  the  diagnosis.  The  occurrence  of  the  disturbance  in  paros* 
ysms,  the  action  at  other  times  being  regular ;  the  paroxysms  occurring  al 
night  rather  than  in  the  daytime,  and  frequently  not  being  occasioned  by  aaj 
obvious  cause,  such  as  muscular  exertion  or  mental  excitement ;  the  abilitj 
of  the  patient  to  take  active  exercise  without  palpitation  or  dyspnoea  wlm 
not  suffering  from  the  disorder;  and  the  intensity  of  mental  anxiety  mat 
apprehension, — are  points  which  render  it  probable  that  the  difficulty  it 
purely  functional.  These  points,  however,  are  not  conclusive.  A  pontiTt 
diagnosis  is  to  be  based  on  the  exclusion  of  lesions  of  structure,  by  tht 
absence  of  the  physical  signs  of  the  latter.  If,  on  a  careful  examination  of 
the  chest,  the  heart  be  found  not  to  be  enlarged  ;  if  there  be  no  murmur  ipn^ 
ent  or  if  an  existing  murmur  be  inorganic;  if  the  heart-sounds  he  normal; 
and  if,  from  the  absence  of  persistent  weakness  or  irregularity  of  the  heart's 
action,  fibroid  or  fatty  degeneration  of  the  heart  and  obstruction  of  the  oort» 
nary  arteries  can  be  excluded, — the  affection  may  be  confidently  pronouDoei 
functional.  Without  the  negative  proof  afforded  by  physical  exploration  tht 
mind  of  the  practitioner  must  be  in  doubt  as  to  the  diagnosis.  If  he  gift 
a  decided  opinion,  it  is  a  guess  which  may  prove  to  be  either  right  or  whim 
If  he  avoid  giving  a  decided  opinion,  the  inference  which  the  patient  usaaw  - 
draws  is  that  organic  disease  exists  and  that  the  physician  is  reluctant  total  - 
the  truth.  I  could  cite,  from  cases  which  have  come  under  my  obsenratian^^ 
not  a  few  in  which  patients  were  for  many  years  rendered  unhappy  an^ 
deterred  from  engaging  in  the  active  duties  of  life,  either  by  an  errooeonft  ■ 
medical  opinion  that  they  had  organic  disease  of  the  heart  or  by  a  fixn^ 
belief  that  such  was  the  fact,  based  on  the  indecision  of  the  physic 
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The  curative  treatment  of  functional  disorder  must  have  reference  to  the  cir- 
enmstmnces  with  which  it  is  connected.  Occurring  in  connection  with  what 
is  known  as  a  "full  habit,"  the  measures  indicated  are — restriction  of  diet, 
exercise  in  the  open  air,  with  depletion  by  saline  laxatives  and  perhaps  by 
small  bloodlettings.  Occurring  in  connection  with  anaemia,  measures  of  pre- 
cisely an  opposite  character  are  indicated— namely,  those  designed  to  restore 
the  normal  condition  of  the  blood.  An  investigation  with  reference  to  the 
source  of  the  disorder  is  to  be  made  in  all  cases,  and  the  causes,  if  apparent, 
are  to  be  removed.  If  connected  with  dyspeptic  ailments,  these  are  to  be 
remedied  by  appropriate  treatment ;  and  if  dependent  on  the  gouty  diathesis, 
this  will  claim  suitable  remedies.  In  the  great  majority  of  cases  the  proper 
treatment  consists  of  tonic  remedies,  a  nutritious  diet,  and  an  avoidance  of 
excesses  of  all  kinds ;  a  proper  amount  of  sleep  ;  the  interdiction  of  tobacco, 
strong  coffee,  and  tea ;  and  out-door  life  with  mental  recreation ;  in  short,  an 
inTigorating  system  of  hygiene.  Positive  assurances  of  the  absence  of  organic 
disease,  such  as  may  be  given  if  based  on  the  absence  of  all  the  physical  signs 
of  lesions,  will  often  go  far  toward  effecting  a  cure,  the  disorder  being  fre- 
qnently  kept  up  by  mental  disquietude  occasioned  by  the  fear  of  sudden 
death. 

During  the  paroxysms  palliative  measures  are  called  for.  These  consist  of 
ethereal  stimulants,  antispasmodics,  and  occasionally  opiates,  with  sinapisms 
or  stimulating  liniments  to  the  chest.  If  paroxysms  occur  frecjuently  a  bella- 
donna plaster  may  be  constantly  worn  over  the  prseeordia.  Blisters  or  other 
severe  counter-irritants  are  never  requisite.  Small  doses  of  aconite  are  use- 
ful if  the  action  of  the  heart  be  violent,  and,  on  the  other  hand,  if  the  action 
be  feeble  and  irregular  digitalis  may  prove  of  use.  Kunzc  and  other  German 
authors  recommend  as  a  palliative  measure  wearing  an  ice-bag  over  the  prae- 
eordia.  A  mouthful  of  brandy  or  some  other  spirit,  swallowed  undiluted, 
will  sometimes  promptly  arrest  a  paroxysm. 

Persons  who  are  strongly  predisposed  to  disturbed  action  of  the  heart  are 
liable  to  suffer  more  or  less  from  paroxysms  of  functional  disorder  for  many 
years  or  during  their  whole  lives.  The  mental  anxiety  in  such  cases  after  a 
time  ceases,  and  patients  become  reconciled  to  this  as  to  other  physical  evils. 
The  frequent  recurrence  of  functional  disorder  for  an  indefinite  period  does 
not  lead  to  the  development  of  organic  disease.  The  physician  is  fully  war- 
ranted in  giving  positive  assurance  to  the  patient  on  this  point. 

In  the  foregoing  remarks  on  functional  disorder  it  has  been  assumed  that 
structural  lesions  are  not  present ;  but  functional  disorder  and  lesions  may 
be  associated  when  the  former  is  not  dependent  on  the  latter;  in  other  words, 
the  causes  which  give  rise  to  functional  disorder  when  the  heart  is  free  from 
lesions  will  produce  the  same  effect  when  cardiac  lesions  exist.  It  is  highly 
important  that  the  practitioner  appreciate  this  fact.  Not  infrequently  the 
disturbance  of  the  heart's  action  in  cases  in  which  organic  murmurs  are  found 
is  mainly  or  exclusively  functional.  It  is  not  uncommon  for  practitioners  to 
err  in  considering  all  the  symptoms  referable  to  the  heart  as  arising  from 
organic  lesions,  although  these  may  be  entirely  innocuous.  Anaemia  coex- 
isting with  lesions  may  occasion  greatly  disturbed  action  of  the  heart,  with 
dyspnoea  and  even  general  dropsy,  so  that  the  patient  may  seem  to  be  in  the 
last  stage  of  cardiac  disease,  and  if  the  anaemia  be  cured  the  recovery  some- 
times appears  to  be  complete.  It  should  always,  therefore,  be  a  question  in 
cases  of  organic  lesions  whether  more  or  less  of  the  symptomatic  phenomena 
may  not  be  due  to  functional  disorder  arising  from  anaemia,  deranged  diges- 
tion, or  a  morbid  condition  of  the  nervous  system  produced  by  tobacco,  coffee 
or  tea.  mental  depression,  excessive  venery,  or  gout.  This  question  is  to  be 
decided  in  the  affirmative  when  causes  of  functional  disorder  are  discoverable, 
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and  wlicn  the  organic  affection,  as  deteriuined  by  the  physical  sipoB,  tpf 
to  be  insufficient  to  account  for  the  ^yiuptoiiiutic  pbonoiuena*  In  pmportiuu 
as  the  latter  are  fnirly  attributable  to  funt'iioual  di^ortler,  the  pruguoait*  i^ 
of  course  less  grave,  and  iiuproTemeiit  may  be  expectiid  from  appropriiite 
treatment. 

Enlargement  of  the  Thyroid  Body  and  Prominence  of  th^ 
Eyeballs  (Exophthalmic  Goitre),  associated  with  Fomc; 
tlonal  Disorder  of  the  Heart. 

Within  recent  years  the  attention  of  clinical  observer?  has  been  direHe<l 
an  ttffeetion  characterized  by  enlarp?uicnt  of  the  iliyrmd  hndy  and  prfttnTntmr 
of  the  eyeballs,  conjoined  with  inordinate  action  of  the  heart.  Tl- 
pathological  events  form  a  striking  combination,  giving  to  the  ui 
wtill-niarked  individuality.  In  the  absence  of  a  name  expres^sive  of  its  chi 
raeter,  a  German  author,  Hirsch,  applied  to  it  the  name  Baitedrnvn  dl^n^ 
after  a  German  observer  who  was  among  the  first  to  describe  it  fully;  an 
the  distinguished  clinical  teacher.  Trousseau,  in  view  of  the  prior  claim 
the  late  Dr.  Graves,  proposed  to  eall  it  Gravf/s  dtiatJ^,  The  three  eveuK 
just  named  evidently  have  some  pathological  connection,  the  nature 
which  is  not  yet  fully  established. 

The  prominence  of  the  eyes  is  the  most  remarkable  of  the  triple  erenll 
Existing  in  some  cases  in  a  marked  degree,  it  givea  to  the  countenance 
peculiar  expression.  The  projectiun  of  the  globes  dis[days  more  or  Ic'^s 
the  tunica  albuginca,  and  the  patient  has  a  ferocious,  staring  Iu4»k.  whtcb 
existing  in  both  eyes,  is  at  once  diagnostic.  The  projection  is  sonietimos 
great  as  to  prevent  closure  of  the  lids,  and  the  oyelmlls  are  partially  expos* 
during  sleep.  Vision  is  generally  not  impaired,  and  the  appearance  of  th 
eyes,  aside  from  the  prominence,  is  natural.  The  condition  of  the  eyes  do( 
not  involve  pain,  but  the  patient  sometimes  feels  as  if  the  eyeballs  were  bcin 
squeezed  out  of  the  socket.^.  Accompatiying  and  sometimes  preceding  th 
exnphthalmus  defective  co-ordination  of  the  movements  of  the  eyeballs  wltl 
those  of  the  upper  eyelids  is  observed.  If  the  patient  look  downward,  th 
eyeballs  move  tvithout  correspondii^g  movements  of  the  lids.  This  defcctii 
Co-ordination  is  not  a  feature  in  all  eases.  The  exophthalmus  is  somotimi 
more  marked  on  one  side,  and  it  tuay  be  xmi lateral.  Falling  nut  of  the  cy^ 
brows  and  eilia  is  sometimes  observed.  The  thyroid  body  is  more  or  l« 
enlarged,  the  enlargement  being  u*jualiy  greater  on  the  right  sid^, 
increase  does  not  go  on  indefinitely,  forming  the  immense  tnmon^  ^v " 
sometimes  seen  in  cases  of  ordinary  bronchocelc.  or  goitre,  but  c«  . 
a  moderat'C  or  cons^iderablc  augmentation  of  bulk  has  been  attained, 
swelling  does  not  give  rise  to  pain,  but  it  may  occasion  some  obsti 
to  respiration  from  pressure  on  the  trachea,  and  may  lead  to  embarra*ci<S 
breathing  and  modification  of  the  voice  by  interfering  with  the  funciio 
of  the  recurrent  laryngeal  nerve,  The  thyroid  arteries  are  enlarged,  and 
strong  pulsation  is  felt  over  these  and  the  carotids,  frequently  acconipanitf 
by  marked  thrilh  Arterial  and  venous  murmurs,  frequently  loud  and  somd 
timea  masioab  are  heard  when  the  stethoscope  is  placed  over  and  near  tk 
enlarged  thyroid  body.  The  degree  of  the  thyroid  enlargement  is  often  vaf 
able  at  different  times. 

Increased  frequency  of  the  heart's  beats  (tachycardia^  is  a  constant  an 
notable   feature.     In   some   cases  this  amounts  to  a  persisting   p:»* 
The  pulse  varies  from   100  t^  140  beats  per  minute.     Valvular  h 
enlargement  of  the  heart  exist  in  some,  but  by  no  menns  in  all  eases.     Win 
present,  they  do  not  account  for  the  fuucttonal  disorder.     Loud  iuori> 
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■srmars  at  the  arterial  orifices  of  the  heart  are  not  infrequent.     The  inor- 
iJBite  action  of  the  heart  may  continue  persistently  for  months  and  years. 

More  or  less  anaemia  coexists  generally,  hut  not  invariahly.     This  has  been 

Ijtome  incorrectly  considered  as  an  essential  pathological  element  of  the 

ifection.     The  anaemia,  however,  is  usually  marked.     Other  symptoms  are 

Bental  depression  and  irritability,  insomnia,  amenorrhoea,  abnormal  increase 

if  the  appetite  followed  by  anorexia,  hysterical  phenomena,  and  emaciation. 

Re  affection  is  essentially  chronic.     In  the  majority  of  cases  it  continues  for 

jars.     It  does  not  tend  intrinsically  to  a  fatal  result,  but  patients  are  liable 

10  be  eat  off  during  its  continuance  by  some  intercurrent  affection.    Eecovery 

likes  place  in  a  certain  proportion  of  cases,  the  improvement  being  slow,  and 

aome  degree  of  enlargement  of  the  thyroid  body  and  prominence  of  the  eyes 

•ften  being  permanent.    Fothergill  quotes  from  Von  Dusch  14  complete  recov- 

«riei  io  56,  and  great  improvement  in  26  cases ;  and  of  cases  observed  by  Von 

Gimefe,  the  ratio  of  recoveries  was  20  per  cent.,  and  of  great  improvement,  30. 

The  pathological  character  of  the  affection  is  not  established.     That  the 

three  pathological  events  are  due  exclusively  to  ansemia  is  disproved  by  the 

•eenrrence  of  anaemia  so  frequently  without  these  events,  and  by  the  fact 

Aat  there  is  not  always  coexisting  anaemia.     The  enlargement  of  the  thyroid 

body  is  chiefly  due  to  enlarged  vessels.     The  prominence  of  the  eyes  is  not 

dae  to  enlargement  of  the  globes.     In  some  autopsical  examinations  which 

have  been  reported  an  abnormal  amount  of  areolar  and  adipose  tissue  has 

been  found  at  the  bottom  of  the  orbit ;  but  that  the  protrusion  is  not  chiefly 

dne  to  this  cause  is  shown  by  the  fact  that  it  has  been  observed  to  cease  after 

Aeathf  and  during  life  moderate  pressure  suflices  to  restore  the  globes  to 

thor  normal  situation.      Enlargement  of  the  vessels  behind  the  globes  is 

pnbibly  the  chief  cause.     The  prominence  of  the  eyes  and  enlargement  of 

the  thyroid  body  are  consecutive  to  the  cardiac  disorder.     Cases  arc  observed 

B  which  enlargement  of  the  thyroid  body  is  conjoined  with  inordinate  func- 

tknal  activity  of  the  heart,  without  prominence  of  the  eyes,  and  the  two 

ktter  may  be  associated  without  enlargement  of  the  thyroid  body.     Exam- 

yki  of  each  of  these  variations  have  fallen  under  my  observation.     I  have 

met  with  cases  of  rapid  action  of  the  heart  persisting  for  a  long  period  with- 

•«t  either  prominence  of  the  eyes  or  enlargement  of  the  thyroid  bodies,  in 

vUeh  I  suppose  the  affection  to  be  the  same  minus  these  associated  events. 

OiBiidering  that  the  cardiac  disturbance  always  precedes  the  two  other  cha- 

iKteristic  events,  that  either  of  the  latter  may  be  wanting,  and  that  both 

iiTolTe  enlargement  of  vessels,  a  fundamental  morbid  condition  evidently 

rdateik  to  the  circulatory  system ;   but  this  condition  probably  involves  a 

ffior  neuropathic  affection  which,  it  is  probable,  pertains  to  the  sympathetic 

■erre.     In  some  instances  morbid  appearances  after  death  in  and  around  the 

fcrrical  sympathetic  nerve  have  been  found,  but  in  other  instances  nothing 

vaidtscoverable.     The  neuropathic  condition  is  supposed  by  some  to  be  seated 

either  the  cervical  portion  of  the  spinal  cord  or  the  medulla  oblongata. 

Tketffection  in  the  great  majority  of  cases  occurs  in  females.     Of  50  cases 

nUecied  by  Wilthuisen,  a  Danish  author,  only  8  were  male  subjects.     In  all 

4e  cases  which  I  have  seen,  save  one,  the  patients  were  females.     The  dis- 

HM  sometimes  shows  an  hereditary  tendency. 

The  indications  for  treatment  relate  to  the  functional  disorder  of  the  heart, 
together  with  the  morbid  state  of  the  nervous  system  and  the  often -coexist- 
i^  incmia.  Sedative  remedies  which  tranquillize  the  action  of  the  heart 
lilhoat  producing  depression  or  interfering  with  the  appetite  and  digestion 
velsdieated.  For  this  end,  hydrocyanic  acid,  aconite,  belladona,  and  digita- 
bnijbe  employed.  The  anaemia  calls  for  tonic  remedies,  especially  ferru- 
pamu  tonics ;  and  the  latter  have  seemed  to  be  beneficial  in  cases  which  I 
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observed.     Arsenic  has  been  found  useful,  but  in  some  instances  it  has  ap||»>  i 
rently  done  harm.    Iodine,  with  reference  to  the  affection  of  the  thyroid  bodj,  I 
is  of  doubtful  utility.    In  two  cases  under  ray  observation,  recovery  in  the  oat  j 
case  and  notable  improvement  in  the  other  case  occurred  under  the  lue  of  ] 
the  tincture  of  aconite.     In  the  first  of  those  cases  the  patient  took  one  miaim  •' 
only  of  the  tincture   three  times  daily,  but  continued  it  for  three  yeus  ia  ^ 
conjunction  with  a  chalybeate  tonic.     At  the  end  of  that  period  she  VM  -; 
perfectly  well  and  had  increased  in  weight  forty  pounds.     In  the  other  eHi'  \ 
the  dose  of  the  tincture  was  gradually  increased  to  seven  minims  three  tiaii  \ 
daily,  and  was  continued  steadily  for  ten  months  without  a  chalybeate,  anawa  i 
not  existing  in  this  case.     Several  observers  bear  testimony  to  the  ueefiilBiM  -j 
of  galvanization,  with  the  constant  current,  of  the  cervical  sympathetic  nemn 
Cases  of  recovery  under  this  agent  have  been  reported.     Ergot  is  among  tk» 
remedies  which  have  been  found  of  service.     Ilygienic  measures  are  of  miMli 
importance.     Freedom  from  mental  depression  is  to  be  secured  as  far  at  pet* 
siblc,  and,  whenever  practicable,  change  of  scene  and  other  means  of  nentd  \ 
recreation  are  advisable.     The  diet  should  be  nutritious,  and  out-door  life  ■  -; 
desirable.      Trousseau  advocated  the  employment  of  cold  water  after  tkt  \ 
hydropathic  method.  . 


Angina  Pectoris. 

The  affection  known  as  angina  pectoris  involves,  as  an  essential  feat«l% 
neuralgia,  and  might  therefore  be  included  among  the  diseases  of  the  nerrow 
system.  It  is  considered  here  on  account  of  its  frequent  connection  wilk 
cardiac  lesions  and  with  notable  disorder  of  the  heart's  action.  The  folhni^ 
ing  description  will  relate  to  typical  cases  of  angina  associated  with  diiWiM 
of  the  heart. 

The  affection  is  characterized  by  pain,  usually  intense,  burning,  tearing,  er  ! 
lancinating  in  character,  emanating  from  the  praecordia  or  beneath  the  fliV- 
num,  and  radiating  thence  in  different  directions — namely,  into  both  aides  of 
the  chest,  the  back,  and  frequently  the  left  shoulder ;  extending  down  Cht 
arm  and  sometimes  to  the  forc«arm  ;  occasionally  felt  in  the  forearm  and  haad^- 
and  not  in  the  shoulder  and  arm  ;  in  some  cases  extending  more  or  less  !■!•, 
both  upper  extremities,  and  it  has  been  known  to  extend  into  one  or  both  of 
the  lower  extremities ;  and,  finally,  it  may  shoot  upward  into  the  neck,  tev»  j 
pies,  and  jaws.     Different  cases  differ  much  as  regards  the  intensity  of  Cht  j 
pain  and  the  situations,  among  those  just  named,  in  which  it  is  felt.     Tki  j 
pain  in  some  cases  is  so  intense  as  to  be  truly  excruciating,  and  is  aeoompA» 
nied  by  a  feeling  of  constriction  of  the  chest ;  in  other  cases  it  is  modeiale 
or  even  comparatively  slight. 

The  affection  is  paroxysmal,  and  the  pain  is  but  one  of  the  elements 
enter  into  the  paroxysm.  The  action  of  the  heart  is  generally  more  or 
disturbed.  The  beats  are  irregular,  sometimes  violent  or  tumultuous 
sometimes  feeble.  In  some  cases  the  pulse  is  notably  slow.  An  in 
ble  anguish  or  '*  heart-pang  "  is  another  element.  A  vivid  sense  of  im[  _ 
death  is  felt.  The  paroxysm  is  usually  developed  suddenly,  and  the  patiMfti 
feels  compelled  instantly  to  remain  perfectly  still,  seising  hold  of  some  fl^ 
support  in  order  to  maintain  a  fixed  position.  The  patient  is  afraid  to  brailh% 
freely,  although  the  power  of  doing  so  is  not  lost.  Dyspnoea  does  not " 
to  the  paroxysms,  save  in  so  far  as  it  may  depend  on  existing  cardiac 
or  on  the  voluntary  restraint  of  the  respiratory  movements.  A 
numbness  is  felt  in  the  parts  into  which  the  pain  extends.     The  conni  _ 

denotes  anxiety  and  suffering.     The  surface  is  generally  pallid,  cool  m  fitlrt 
frequently  bathed  in  perspiration,  and  sometimes  cyanosed  or  livid. 
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Cases  differ  greatly  as  regards  not  only  the  severity  of  the  paroxysms,  but 
their  duration  and  the  frequency  of  their  recurrence.  They  usually  last  for 
A  few  moments  only,  but  in  some  cases  they  continue  for  several  hours.  They 
»ay  recur  at  wide  intervals  or  frequently.  As  a  rule  to  which  there  are  a 
few  exceptions,  if  a  paroxysm  have  been  once  experienced  other  paroxysms 
will  follow  sooner  or  later.  Generally  they  become  progressively  more  and 
more  frequent.  At  first  and  for  some  time  they  appear  to  be  excited  by 
aome  notable  cause,  such  as  unusual  muscular  exertion  or  mental  emotion, 
bvt  after  a  time  they  are  liable  to  occur  from  trivial  causes  and  without  any 
ftppairent  cause.  They  are  sometimes  produced  during  sleep,  apparently  by 
oslTessing  dreams. 

The  affection  as  thus  described  is  incident  generally  to  organic  disease  of 
the  heart,  of  the  aorta,  or  of  the  coronary  arteries,  but,  as  far  as  at  present 
known,  not  to  any  one  form  of  lesion.  It  is  much  oftener  associated  with 
ledons  at  the  aortic  than  at  the  mitral  orifice,  yet  it  occurs  in  only  a  very 
mall  proportion  of  the  cases  of  aortic  lesions.  It  occurs  in  some  cases  of 
Iktty  degeneration  of  the  heart  and  of  myocarditis  without  valvular  lesions. 
It  is  sometimes  associated  with  aneurism  of  the  aorta.  The  affection  is  rare. 
Of  over  150  cases  of  organic  disease  of  the  heart  which  I  analyzed  in  1859,  it 
occurred  in  only  7,  and  it  occurred  in  8  out  of  188  additional  cases  analyzed 
in  1869.  That  it  has  a  pathological  connection  with  organic  disease  of  the 
heart  is  certain ;  but  upon  what  particular  condition  or  circumstance  common 
to  different  forms  of  organic  disease  it  depends  is  not  ascertained. 

Angina  pectoris,  especially  if  associated  with  diseases  of  the  heart,  involves 
Bibility  to  sudden  death.  Death  takes  place  suddenly  in  a  paroxysm.  The 
Most  reasonable  way  of  accounting  for  the  sudden  death,  as  it  seems  to  me,  is 
to  attribute  it  to  over-accumulation  of  blood  within  the  ventricular  cavities, 
and  arrest  of  the  heart's  action  as  a  result  of  paralysis  from  distension.  The 
•zplanation,  io  fact,  is  the  same  as  of  sudden  death  in  cases  of  free  aortic 
Rgorgitation  and  fatty  degeneration.  The  liability  to  sudden  death  charac- 
teriies  cases  in  which  the  coexisting  organic  disease  is  of  a  kind  to  favor  sud- 
den over-accumulation  of  blood  in  the  cavities.  Aortic  lesions  and  fibroid  or 
iktty  degeneration  have  this  effect.  If  the  lesions  do  not  lead  to  this  effect, 
padents  rarely  die  suddenly,  but  linger  on  for  an  indefinite  period,  with  the 
fWiiTTence  of  the  paroxysms  more  or  less  frequently.  Moreover,  the  over- 
loading of  the  cavities  of  the  heart  will  account  for  elements  of  the  paroxysms 
•iker  than  the  pain — namely,  the  disturbed  action  of  the  heart,  the  indescriba- 
ble anguish,  and  the  sense  of  impending  death.  If  the  lesions  to  which  the 
tagina  is  incident  be  not  of  a  character  to  lead  to  overloading  and  conse- 
fMOt  distension  of  the  ventricular  walls,  the  suffering  is  mainly  from  the 
pam.  Some  cases  of  angina  are  of  this  description,  very  little  disturbance  of 
tke  heart's  action  accompanying  the  paroxysm.  On  the  other  hand,  all  the 
deaents  of  a  paroxysm  of  angina,  except  the  pain,  are  observed  not  infrc- 
meatly  in  cases  of  aortic  lesions  with  regurgitation  or  with  fibroid  or  fatty 
aegeneration  ;  and  sudden  death  is  liable  to  occur  in  the  paroxysms  of  distress 

I  to  which  patients  affected  with  these  lesions  are  subject,  the  paroxysm  lacking 
wlj  pain  to  constitute  angina  pectoris.  The  prognosis  in  cases  of  angina  is 
ilwiys  frrave  if  physical  signs  show  the  existence  of  serious  cardiac  lesions ; 
nd  sadden  death  b  to  be  expected  if  there  be  much  aortic  regurgitation,  or 
tkebabttual  weakness  of  the  heart  render  probable  impaired  nutrition  of  the 
vcpxk  from  obstruction  of  the  coronary  arteries  or  degeneration  of  the  walls. 
TW  danger,  it  is  to  be  observed,  is  not  to  be  measured  by  the  intensity  of  the 
{ub;  it  is  not  the  pain  which  kills,  but  the  coexisting  organic  disease. 

Aagiaa  pectoris,  as  far  as  the  neuralgic  element  is  concerned,  may  occur 
lit^at  any  evidence  of  coexisting  disease  of  the  heart  or  the  aorta.     Several 
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examples  have  fallen  under  my  observation.  In  these  cases  the  paroxysms 
generally  lack  those  elements  which  are  derived  from  cardiac  lesions.  The  n^ 
cessity  of  keeping  a  fixed  posture  while  the  paroxysm  lasts  is  not  felt  in  tht 
same  degree ;  and  the  patient  may  writhe  with  pain  and  try  frequent  chan§« 
of  posture  with  the  hope  of  obtaining  relief.  The  sense  of  impending  dealk  i| 
less  or  may  be  wanting.  There  is  less  danger  of  sudden  death,  and  the  pnM^ 
nosis  as  regards  recovery  is  favorable.  These  points  are  to  be  considered  m 
the  differentiation  of  these  cases  from  those  in  which  the  angina  is  coDnedei 
with  disease  of  the  heart ;  but  the  absence  of  cardiac  lesions  is  determined  hj 
the  negative  result  of  a  careful  physical  exploration  of  the  chest.  It  is,  how* 
ever,  to  be  considered  that  there  are  anatomical  changes  not  represented  by 
physical  signs — e.  g,  defective  nutrition  from  obstruction  of  the  corooaiy 
arteries.  It  may  be  stated  that  the  danger  in  a  given  paroxysm  is  in  prono^ 
tion  to  the  feebleness  and  irregularity  of  the  heart's  action,  together  wito  • 
feeling  of  impending  dissolution.  In  the  endeavor  to  estimate  the  danger,  the 
nature  and  extent  of  lesions,  as  evidenced  by  signs,  are  to  be  taken  iate 
account.  Much  damage  of  the  aortic  valves,  dilatation  of  the  left  ventriele^ 
and  weakness  of  the  heart  from  fatty  or  fibroid  degeneration  are  the  ooodi* 
tions  which  especially  render  paroxysms  dangerous.  Yet  there  are  eases  is. 
which  the  paroxysms  recur  for  a  long  time  without  proving  fatal,  slUioii|k 
heart  lesions  exist,  and  if  the  latter  do  not  exist  it  is  probably  true  that  tlim 
is  little  danger  of  sudden  death.  I  have  reported  several  instances  of  reooverr 
in  the  second  edition  of  my  work  on  DUeasfs  of  Uie  Heart  (1869).  Suck 
instances  should  not  be  lost  sight  of  in  the  prognosis. 

Angina  is  to  be  discriminated  from  intercostal  neuralgia  and  gastralghu 
Each  of  these  affections  I  have  known  to  be  mistaken  for  it.  Paroxysmaef 
intercostal  neuralgia  are  sometimes  so  severe  as  to  rival,  in  the  intensitj  of 
pain,  attacks  of  angina.  In  other  respects  the  points  of  distinction  are  soft* 
ciently  marked.  Both  intercostal  neuralgia  and  gastralgia  are  distingnislied 
by  their  own  diagnostic  traits,  aside  from  the  absence  of  those  which  beloag 
to  angina.  This  statement  applies  also  to  paroxysms  of  pain  caused  by  Um 
passage  of  gall-stones.  The  most  rational  explanation  of  the  immediate  cause 
of  the  paroxysms  is  that  they  are  due  to  deficiency  of  arterial  blood  in  tte 
walls  of  the  heart  (ischaemia). 

Pertaining  to  the  pathological  character  and  relations  of  the  different  ele* 
ments  in  angina  are  discussions  which  cannot  be  here  entered  into.     The 
neuralgic  element  probably  has  its  primary  seat  in  the  cardiac  plexuses,  and 
the  radiation  of  pain  to  the  neck  and  upper  extremities,  as  well  as  to  other  parts 
of  the  chest,  may  be  explained  by  anatomical  connections  with  branches  of  tht  ■ 
cervical  and  dorsal  nerves.     As  remarked  by  Eulenburg,  the  pain  elosslj 
resembles  that  referable  to  the  sympathetic  nerve  in  other  situations;  nr 
example,  hepatic  colic,  cnteralgia,  etc.     The  disturbed  action  of  the  hearty 
irrespective  of  cardiac  lesions,  is  as  unintelligible  as  when  it  occurs  in  the 
various  forms  of  functional  disorder.     To  institute  several  varieties  of  Chft 
disease  according  to  the  different  nerves  supposed  to  be  involved  seems  Is 
me  to  be,  in  the  present  state  of  our  knowledge,  premature  and  confosiagL 
Practically,  however,  the  presence  or  absence  of  cardiac  lesions  sod  lh| 
degree  of  disturbance  of  the  heart's  action  in  the  paroxysms  are  importsU 
points,  especially  in  reference  to  prognosis  and  the  liability  to  sudden  death. 

The  TREATMENT  embraces  measures  to  afford  relief  in  the  paroxysms isj 
those  indicated  in  the  intervals.  The  palliative  measures  embrace  c^O^ 
given  promptly  and  sufficiently  to  relieve  the  pain.  It  should  be  gives  iiS  ■ 
form  to  act  as  speedily  as  possible.  The  hypodermic  method,  if  the  phyoMa 
happen  to  be  at  hand,  is  to  be  preferred.  Alcoholic,  ethereal,  and  othr 
stimulants  are  indicated  in  proportion  as  the  action  of  the  heart  is  irr^gikr 
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and  feeble.  Revulsive  applications  to  the  chest  and  extremities  are  appro- 
priate. Swallowing  pieces  of  ice  has  been  found  effective.  The  nitrite  of 
aaijl  is  a  valuable  remedy.  Five  drops  inhaled  from  a  handkerchief  held 
•rer  the  nostrils  will  often  almost  instantly  arrest  a  paroxysm.  It  may  prc- 
vcot  sadden  death,  and  trial  of  it  should  therefore  always  be  made,  observ- 
iw.  of  course,  proper  precautions  in  its  use.  The  remedy  is  efficacious  in 
only  %  certain  proportion  of  cases.  Naturally,  its  efficacy  is  most  marked 
when  there  is  much  arterial  tension,  but  it  may  relieve,  although  this  ele- 
ment be  wanting,  by  diminishing  the  accumulation  of  blood  in  the  heart- 
cavities.  The  inhalation  of  ether  or  of  chloroform  is  to  be  mentioned 
aaong  the  resources  for  arresting  the  pain  or  mitigating  its  severity.  The 
nludation  of  chloroform  should  not  be  resorted  to  if  the  action  of  the  heart 
be  feeble. 

In  the  intervals  the  patient  should  avoid,  as  far  as  possible,  everything 

wbicb  will  be  likely  to  provoke  a  paroxysm,  such  as  active  exercise,  mental 

cxeitemeDt,  over-ingestion  of  food,  and  the  abuse  of  alcohol.     Aside  from 

prophylaxis,  the  measures  indicated  are  those  which  have  reference  to  the 

camses  of  neuralgia,  to  the  general  health,  and  in  the  majority  of  cases  to 

coexisting  organic  disease  of  the  heart  or  the  aorta.     Anstie  found  arsenic, 

IB  toall  doses  long  continued,  extremely  useful  in  preventing  the  paroxysms. 

Olbers  have  recommended  this  remedy,  and,  again,  others  have  seen  no  benc- 

ft  from  it.    A  fair  inference  is  that  it  is  sometimes  useful  and  sometimes  not, 

u  in  other  neuralgic  affections.     Trousseau,  who  regarded  the  affection  as 

analogous  to  epileptic  seizures  and  called  it  cariUac  epihpfi/^  advised  the 

loDg-continued   employment  of   belladonna.      Electrization   of   the  surface 

within  the  prac^cordia  has  been  found  useful  both  in  arresting  the  paroxysms 

iikd  postponing  their  occurrence.     The  cases  most  likely  to  be  amenable  to 

treatment  are  those  in  which  the  angina  is  purely  neuralgic ;  that  is,  not 

MBodated  with  heart  lesions. 

The  name  angina  is  singularly  inappropriate  as  applied  to  this  disease, 
iaasmach  as  neither  the  symptoms  nor  the  danger  have  aught  to  do  i\ith 
iDgulation.  The  term  stenocardia  has  significance  only  as  denoting  a  f^en- 
ntioD  accompanying  the  pain.  Of  the  other  various  names,  most  imply 
CTTDDeous  views  of  the  nature  of  the  malady.  Cardialgia  would  be  an  appro- 
priate name  had  it  not  been  applied  to  a  gastric  affection. 

Thoracic  Aneurism. 

An  atheromatous  condition  of  the  arteries  has  been  usually  assigned  as  the 
ktding  cause  of  spontaneous  aneurisms.    This  atheromatous  process  is  at  the 
•BMt  inflammatory  ;  it  is  an  endarteritis  chronica  deformans  (Virchow).    The 
Btima  at  first  is  swollen  and  of  a  whitish  or  gelatinous  appearance  in  patches. 
h  tbese  swollen  patches  are  round,  fusiform,  and  stellate  cells  in  increased 
nmber.    The  intercellular  substance  is  imperfectly  fibrillated.    The  endothe- 
lial lining  of  the  vessel  is  preserved.   Subsecjuently,  necrosis  with  fatty  and  oal- 
cucoos  degenerations  occurs  in  the  cells  and  intercellular  substance ;  and  to 
Aeresnlting  pulpy  mass,  often  containing  cholesterin,  the  name  atheromatous 
iWcess  has  been  inappropriately  applied.     This  mass  may  be  discharged  by 
mtare  of  the  endothelial  covering,  and  an  atheromatous  ulcer  is  the  result. 
Beeent  investigations  have  rendered  it  probable  that  undue  importance  has 
kn  amgned  to  atheroma  as  a  cause  of  aneurism.     Atheroma  is  most  fre- 
i^ictt  in  old  age,  a  period  of  life  in  which  aneurisms  are  by  no  means  most 
ttWDon.    The  view  is  now  held  that  the  most  frequent  cause  of  spontaneous 
■enltted  aneurisms  is  to  be  sought  in  changes  in  the  middle  or  muscular 
wit  of  an  artery.     It  is  this  coat  which  normally  gives  the  greatest  strength 
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to  the  arterial  walL  The  cy)ans;es  in  the  middle  coat  which  lead  to  ana 
are  various.  A  rupture  of  the  elastic  and  of  the  uiuMHihir  fibres  in  a  pre- 
viously healthy^  or  more  frequently  in  a  ditteaiied,  middle  coat  may  be  the 
result  of  traumatism  or  of  some  severe  strain.  A  frei|oent  ehan*^  in  tht; 
media,  espeeially  in  qr^gs  of  atheroma,  ia  a  localized  inflammation,  character^ 
tzed  at  6r9t  by  an  accumulation  of  lymphoid  celb,  and  later  by  a  grivwth  nu 
fibrous  tissue.  This  niesarterltis.  as  the  inflummalion  is  called,  leada  to 
weukening  of  the  middle  coat  and  consecjuent  production  of  aneurigm. 

The  ascending  aorta  is  the  most  fre*^uent  meat  of  large  aneurisms.  If,  ho« 
ever,  small  or  miliary  aneurisms  be  reckooed,  then  the  cerebral  and  the  pu 
inonary  arteries  are  most  fref|uenily  afTected. 

Thoracic  aneurism  occurs  either  in  the  form  of  a  diflTuse  dilatation^  ma  _ 
frequently  of  the  ascending  aorta,  or  in  the  sneculated  f<>rra.     It  is  the  sac- 
culated aneurism  which   is  specially  considered  in  the  present  artickn 

According  to  Rindfleiseh^  aneurisms  of  the  ascending  portion  and  of  tli 
arch  of  the  aorta  develop  moj^t  frequently  in  the  course  of  a  spiral  line  urhic 
corresponds  to  the  plaees  against  which  the  blood  impinges  with  greate 
pressure*  This  Hue  begins  on  the  anterior  aspect  of  the  Imlb  nf  the  aorti 
gradually  passes  on  the  front  of  the  ascending  aorta  toward  the  right,  cros 
the  convexity  of  the  artery  just  before  the  innominat<j  trunk  is  given  off^  *n 
from  here  passes  very  gradually  to  the  posterior  and  internal  aspect  of  tfc 
descending  aorta. 

Referring  the  reader  to  other  works  for  a  fuller  account  of  anenri:^n9  i 
regards  their  pathology  and  morbid  anatomy,  I  shall  consider  in  this  articll 
aneurisraal  tumors  of  the  thoracic  aorta  with  reference  to  their  symptom| 
physical  signs,  prognosis,  and  treatment.     As  bearing  on   the   diagnc 
may  be  here  stated  that  aortic  aneurism  is  a  rare  event  under  (orty  yei 
age,  and  that  syphilis  ia  o^n  a  remote  cause. 

Aneurismal  tumors  may  spring  from  the  thoracic  aorta  at  diff*erent  poinca 
Not  infrequently  they  originate  within  the   pericardium,  in   the  sinusci*  *il 
Valsalva,  and   in   this   situation    rupture  occurs    before    the   rumor   attAiJM 
to  great  size,  the  hemorrhage  taking  place  into  the  pericardial   sae^  and 
course  causing  instant  or  very  speedy  death.     A  fatal  result  from  aneurisfl 
in  this  situation  may  occur  without  having  been  preceded  by  any  symptom^ 
of  importance ;  death  takes  place  unexpectedly,  perhaps  when  the  health  waj 
apparently  perfeet.     The  diugnusis  js  *liflicult  and  perhaps  impossible.     Of 
703  caries  analyzed  by  Sibson,'  87  \^t±re  within  the  pericardium.     The  nsccmT 
ing  portion  of  the  arch  beyond  the  pericardium  is  the  most  frequent  site.    Id 
ir*3  of  the  703  cases  analyzed  by  Sibson  the  situation  was  in  this  portion 
The  ascending  and  transverse  portions  are  not  inlVequently  both  involvrd  id 
the  dilatation.     This  was  the  case  in  140  of  703  eat^es.     The  trani^vcrse  pot 
lion  was  affected  alone  in  120  cases,  and  conjointly  with  the  desecnding  aor 
in  20  cases.     The  descending  portion  of  the  arrh  was  the  seat  in  72.  and  tli 
aorta  below  the  arch  in  71  cases.     The  anenrij^mul  tumors  in  the  larger  pro 
portion  of  cases  spring  from  the  outer  aspcet  of  the  artery,  but  they  msi] 
spring  from  either  the  inncr^  posterior,  or  ant<*nor  aspect. 

Aneurismal  tumors,  according  to  their  situation  and  she,  give  rise  to 
tain  symptoms  and  signs  by  pressing  upon  the  different  surrounding  parti 
Unless  referred  to  their  true  source,  these  symptoms  may  mislead  the  phydJ 
cian  by  appearing  to  indicate  other  affections ;  and  by  means  of  those  synjj 
toms  and  signs  not  nnly  may  aneurism  be  suspected,  but»  assuming  it«  ea^ 
ence,  its  situation  may  be  inferred. 

Interruption  of  the  circulation  through  the  innominatA  and  the  left  caroti 
*  Mid,  Anaiomyt  fasc  V* 
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and  sobclaTian  artery  may  arise  either  from  the  pressure  of  the  tumor  on 
these  vessels  or  obstruction  by  fibrinous  plugs.  Feebleness  or  extinction  of 
die  pulse  in  the  radial,  brachial,  or  carotid  artery  on  one  side  is  one  of  the 
sjmptoms  of  aneurism,  and  indicates  its  situation  to  be  at  the  right  or  left 
extremity  of  the  transverse  portion  of  the  arch.  When  the  radial  pulse  is 
■oc  abolished,  but  more  or  less  weakened,  the  contrast  between  the  pulse  of 
the  two  arms  is  well  shown  by  a  comparison  of  the  visible  characters  as 
traced  by  the  sphygmograph.  A  notable  retardation  of  arterial  pulsations 
heyond  the  seat  of  the  aneurism  is  sometimes  observed.  Thus,  when  the 
aneurism  is  seated  between  the  points  of  origin  of  the  great  vessels  of  the 
arch  of  the  aorta,  the  radial  pulse  is  felt  later  on  one  side  than  on  the  other, 
and  if  the  aneurism  be  seated  in  the  descending  aorta  the  pulsations  of  the 
arteries  below  occur  later  than  the  pulse  at  the  wrist.  An  aneurismal  tumor 
^riuging  from  the  ascending  or  transverse  portion  of  the  arch  may  press 
■pun  the  superior  vena  cava  or  the  vena^  innominatae,  and  induce  venous 
eoDgestion  limited  to  the  head  and  upper  extremities  or  to  one  upper  extrem- 
ky,  accompanied,  perhaps,  by  more  or  less  oedema.  These  symptoms  point  to 
the  existence  of  aneurism  and  its  situation. 

An  aneurism  seated  in  the  transverse  portion  of  the  arch  may  press  upon 
the  trachea  or  one  of  the  primary  bronchi  and  interfere  with  respiration.    If 
the  obstruction  of  the  trachea  be  considerable,  the  breathing  is  labored,  and 
Bay  be  accompanied  with  a  noise,  heard  at  a  distance,  called  stridor.     Aus- 
cultation will  show  feebleness  of  the  respiratory  murmur  on  both  sides  of  the 
diest  if  the  trachea  be  pressed  upon,  but  feebleness  limited  to  one  side  and 
the  murmur  exaggerated  on  the  other  side  if  one  of  the  bronchi  be  obstructed. 
Enharrassment  of  respiration  may  proceed  from  pressure  upon  the  recurrent 
kryngeal  nerve.   If  the  pressure  be  sufficient  to  interrupt  the  function  of  the 
Berve  on  one  side,  laryngeal  obstruction  arises  from  an  arrest  of  the  respira- 
tory movements  of  the  glottis  on  that  side.     The  embarrassment  from  this 
cause,  however,  is  not  great.     The  laryngoscope  in  these  cases  shows  the 
foeal  cord  on  one  side  to  be  paralyzed,  while  the  respiratory  movements  of 
the  other  cord  continue,  or  after  a  time  the  paralysis  may  become  bilateral. 
^asm  of  the  glottis  may  be  induced  if  the  relation  of  the  nerve  to  the  tumor 
he  sach  that  it  is  irritated  instead  of  its  function  being  annulled.     I  have 
leported  a  case  in  which,  the  left  recurrent  nerve  being  situated  between  a 
olcareous  deposit  and  the  aneurismal  tumor,  spasm  of  the  glottis  occurred 
frequently  and  to  such  an  extent  as  to  prove  fatal.^   Dysphonia  and  aphonia 
•re  effects  of  either  incomplete  or  complete  paralysis  from  pressure  on  the 
ncnrrent  laryngeal  nerve,  and  the  affection  of  the  voice  is  found  to  vary  at 
liferent  times  according  to  the  varying  amount  of  pressure.     These  laryn- 
ptl  symptoms  are  likely  to  mislead  by  directing  attention  to  the  larynx  as 
Ike  seat  of  disease.      Tracheotomy  has  been  repeatedly  performed   under 
tke  belief  that  the  obstruction  of  respiration  was  due  to  an  affection  of  the 
Wnrax.     Pressure  of  the  tumor  on  the  pneumogastric  nerve,  as  ascertained 
iftfT  death,  occasioned  vomiting  and  pyrosis  in  a  case  reported  to  me  by 
Prof.  McCready. 

Pressure  on  the  oesophagus,  when  the  tumor  is  situated  in  the  transverse 
or  descending  aorta,  may  occasion  obstruction  to  the  passage  of  food.  This 
ipptom  should  excite  suspicion  of  aneurism,  and  such  a  suspicion  should 
oforce  caution  in  the  use  of  bougies  to  explore  and  dilate  the  oesophagus. 
Piessure  on  the  thoracic  duct  has  been  known  to  occur,  inducing  marked 
CBadttion.  Pressure  on  the  sympathetic  nerve  is  another  effect  of  an  aneur- 
isBal  tomor,  leading  to  contraction  of  the  pupil  of  the  eye  on  the  affected 
ade.   If  the  tumor  be  seated  in  the  descending  aorta,  it  is  likely  to  lead  to 

^  American  Medical  Times,  1864. 
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erosion  of  the  vertebral  column,  and  may  thus  occasion  paralysis  by  afiecting 
the  spinal  cord.  These  cases  are  characterized  by  considerable  pain,  refemd 
to  the  back.  Neuralgic  pains  and  well-marked  angina  pectoris  sometimflt 
accompany  aneurism  seated  in  the  ascending  aorta. 

The  DIAGNOSIS  of  thoracic  aneurism  is  to  be  based  on  the  presence  of  num 
or  less  of  the  foregoing  symptomatic  phenomena,  taken  in  connection  with  tlit 
physical  signs  of  a  tumor  within  the  chest  situated  at  some  point  in  the  traei 
of  the  aorta.  The  signs  are  very  obvious  when  the  aneurism  has  led  to  eronoa 
of  the  ribs  and  an  external  tumor,  the  latter  pulsating,  and  perhaps  presentisg 
a  thrill,  and  the  heart-sounds  being  heard  with  more  or  less  intensity  whas 
the  stethoscope  is  placed  over  it,  together  with  a  single  or  double  bellows 
murmur.  The  signs  are  less  marked  before  the  tumor  makes  its  way  throngk 
the  thoracic  wall,  but  they  may  be  sufficient  to  render  the  diagnosis  positinu 
Abnormal  dulness  on  percussion  over  a  circumscribed  space  in  the  tract  of 
the  aorta  is  an  important  diagnostic  point.  This  space  will  be  on  the  anterior 
surface  of  the  chest  if  the  aneurism  spring  from  the  arch,  and  posteriorly  if 
it  spring  from  the  descending  aorta  below  the  arch.  Careful  inspection  and 
palpation  may  disclose  pulsation,  and  perhaps  thrill,  before  any  external 
tumor  is  apparent.  Undue  audibleness  of  the  heart-sounds  within  the  spaea 
found  to  be  dull  on  percussion,  and  a  single  or  double  murmur  not  trana*  i 
mittcd  from  the  aortic  orifice,  are  highly  significant  signs.  They  are,  bow* 
ever,  by  no  means  uniformly  present,  and  therefore,  while  their  presence  con-  ■ 
tributes  to  the  diagnosis,  their  absence  is  not  proof  that  aneurism  does  nol 
exist. 

The  PROGNOSIS  in  cases  of  thoracic  aneurism  relates  chiefly  to  the  duration 
of  life.  The  instances  of  recovery  are  few.  In  the  majority  of  cases  death 
is  the  result  of  rupture  of  the  aneurismal  sac.  The  rupture  may  take  place 
in  various  directions — namely,  externally,  or  into  the  oesophagus,  trachea, 
bronchi,  pleural  cavity,  heart,  venas  cavaj,  spinal  canal,  pericardial  cavity, 
etc.  The  rupture  may  be  at  first  small,  so  that  death  takes  place  more  or 
less  gradually,  or  it  may  be  large  enough  to  cause  a  sufficient  hemorrhage  to 
destroy  life  within  a  few  moments.  I  have  met  with  a  case  in  which,  after 
a  considerable  hemorrhage  caused  by  rupture  into  a  bronchus,  the  opening 
closed,  and  a  fatal  recurrence  of  the  hemorrhage  did  not  take  place  until  aft«r 
several  weeks,  the  patient  in  the  mean  time  taking  considerable  exercise  under 
the  advice  of  a  practitioner  who  scouted  the  idea  of  aneurism.  The  progrev 
of  the  aneurism  varies  much  in  different  cases,  the  duration  of  life  being  in 
some  cases  but  a  few  months,  and  in  some  cases  several  years.  In  a  con- 
siderable number  of  cases  life  is  destroyed  before  rupture  takes  place.  Pres- 
sure on  the  trachea,  oesophagus,  vena  cava,  thoracic  duct,  or  irritation  of  thi 
recurrent  laryngeal  nerve  may  lead  to  a  fatal  result,  or  the  patient  may  be 
cut  off  by  some  intercurrent  affection.  Organic  lesions  of  the  heart  coexist 
in  a  certain  proportion  of  cases.  These  of  course  involve  distress  and  dan«^ 
ger  in  proportion  to  their  nature  and  extent,  and  may  prove  the  immediate 
cause  of  death.  Clinical  observation  shows  that  patients  affected  with  ihtk^m, 
racic  aneurism  rarely  have  pulmonary  tuberculosis. 

Recovery  from  thoracic  aneurism  sometimes  takes  place,  but  in  general  tk^ 
only  results  to  be  hoped  for  from  treatment  are  palliation  of  suffering  and  pro^^ 
longation  of  life.  With  reference  to  these  results  all  active  exertions  are  ^^ 
be  avoided,  and,  as  far  as  possible,  emotional  excitement.  The  body  is  to  (>^ 
well  nourished  if  possible,  but  the  diet  should  be  unstimulating  and  alcoholic 
stimulants  should  be  interdicted.  Liquids  should  be  taken  sparingly.  Tlae 
action  of  the  heart,  if  abnormally  strong,  is  to  be  diminished  by  sedati'w^ 
remedies,  and  perhaps,  if  the  patient  be  full-blooded,  in  some  cases  by  smmll 
abstractions  of  blood.     It  is  highly  important  not  to  impoverish  the  blocMl. 
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tod  anaemia  if  it  exist  calls  for  the  treatment  appropriate  to  that  condition. 
Pkin  and  other  incidental  symptoms  are  to  be  palliated  by  appropriate  reme- 
£es.  If  spasm  of  the  glottis  be  induced  through  the  recurrent  laryngeal 
■erre  to  such  a  degree  as  to  endanger  life,  laryngutomy  is  warrantable,  if  not 
adrisable,  with  a  view  to  palliation  and  the  prolongation  of  life.  This  opera- 
tion will  of  course  be  of  no  avail  if  the  obstruction  be  due  to  pressure  of  the 
aaeuriamal  tumor  on  the  trachea. 

The  progress  of  the  aneurism  is  retarded  by  the  deposit  of  successive  layers 

«f  fibrin  within  the  aneurismal  sac.     It  is  in  this  mode  that  a  cure  sometimes 

tekes  place.     It  is  desirable,  therefore,  that  the  blood  should  be  rich  in  fibrin, 

•ad  it  is  probable  that  the  deposit  is  more  likely  to  take  place  in  proportion  as 

the  action  of  the  heart  is  slow.    Cardiac  sedatives — namely,  aconite,  digitalis, 

•ad  the  veratrum  viride — may  in  this  way  be  useful.     Certain  remedies  have 

a  more  direct  cinrative  effect  in  some  cases  of  aneurism.     At  the  present  time 

die  iodide  of  potassium  is  to  be  relied  upon  more  than  any  other  known  rem- 

•dj.     Cases  in  which  a  cure  was  apparently  effected  by  this  remedy  have 

Wen  reported  by  Roberts,  Balfour,  Bouillaud,  and  others.     I  have  witnessed 

fenarkable  improvement  under  the  use  of  this  remedy  in  several  cases.*   The 

daaes  should  be  increased  up  to  a  point  of  comfortable  tolerance  and  continued 

fin*  a  considerable  period.    The  iodide  of  potassium  should  be  faithfully  tried 

in  all  cases  of  thoracic  aneurism. 

*  Vide  Qinical  Medicine,  1879. 
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.    Viiiii'd  Aiia*mia. — Cblnrusis. 

■..:i  ■li^ea.'se.s  which  are  believed  to  Ikj 
...i-r"  inning  functions.     It  is.  ihore- 
;i.-  i:emat()i»oietic'  (or  blood-funuiiiir) 
-Ml- plasma  are  derived  mure  or  lofs 
.  ..i  »■  the  haMuatnpuietic  system  v<\w- 
>-^;':o>  the  functi<»n  of  producing  the 
n  '-.  ihe  red  ami  the  white  corpujit-les. 
..••I  -employed  in  the  same  sen>e.     Our 
■.  '}\  '.id-enrpusclos  and  a.s  to  the  situa- 
•    'i: perfect,  notwithstanding  the  ahun- 
.  ■^.  V  specially  during  the  last  ft.*w  vi-urs. 
vrii  more  or  loss  probability,  the  fuiio- 
r  '.irth  are  the  lymphatic  glands,  the 
i.;-.i  the  blood  itself.*     To  ihe.-^e  parts. 


..    ■•■in  "^e  lymphatio  tissues  of  the  UAy.  e^|>oi*inliy 

-   :u  <  ;il»niulant  — viz.  tlie  splei'ii,  the  lym|ih;jiic 

..t>.     Ktxl  inarrnw,  whi(  li  in  einl»rvf>s  and  ytuinjr 

,    .    .---cMr  in  the  a<lult  in  tlu"  Ixmes  ot'  the  trunk,  but 

.■^    MM'c*  of  tlio  I'xtnMnities.     In  severe  f»»rjns  oi 

.    *    :!i.«'  ■-hanjretl  into  rod  nr  embrynnir  niarrnw. 

«...    •!•  •  •l-ii>rpn.s(.-les  arc  in  M»ine  way  derivitl  fn»m 

^    ^       .*  •!   Ar\*  constantly  |»r«'>ont  in  the  rvtl  niarmw  m{ 

►  .r ..  r.T*-.onl  is  nnt  nnderstnod.     S)nic  U'licve  that 

..I     i-'iinary  white  M<Mni-ci»rpuscles.  the  nueleatol 

>..-«u«^  ..;  this  formation  (Neinnanni.     Another  view 

-.>•  ^hontrht  i«»  iliiler  fp»in  onlinary  while  1>1«hmI- 

,^.-u:i.v  rx,*:ioiilateil  nnclei  ami  in  the  nin«le  of  «.vll- 

».,k;«i  "vii  bhM»«l-«'<»rpus<'h*s.  and  these  to  tmlinary  red 

^      u>ii:er  ihat  the  niicleate<l  ret!   ItliMKl-corpiiscles  are 

tl'     vi''«?ivision  pro^ncv  re<l  «orpus<les  i  I*i/.zo/.er'»-. 

,. .    It    :lru•u^  ivlls  touml  in  tlie  (»^m'ous  nieilulla,  ini'liul- 

.  .-^  L-«^     Tnder  normal  (H^ndilions,  when  the  new  nil 

.  ...m:i/ii   L'ley  are  fully  forme<l  and  ilevoiil  of  nuclei. 

.-o  i«»u><."'ies  are  formed  alter  hirlh  el>ewhere  than  in  the 

'..•l'^4^le^i::ou  of  tliise  ns  well  as  of  other  ])r4>l.)lenis  in  the 

ti^  «  '.  b*  toun<l  in  the  •'Cartwriizht  lAH*tnri»sf»n  ("erlain 

,    iiv  l^;-.x'dH.x>rpu?ek's,"  by  William  0>ler,  ^Vit'  Mtdicul 


ical  changes  found  in  some  of  the  diseases  considered  in  this  fiection 
«  regarded  as  secondary  rather  than  as  primary  elements  in  the  dis- 
We  must  content  ourselves  frequently  ^rith  establishing  the  existence 
i  disturbance  in  the  blood-forming  function,  without  attempting  to 
le  disturbance  to  anatomical  changes. 

nmon  and  distinctive  characteristic  of  the  diseases  of  the  haematopoietic 
is  the  presence  of  anaemia,  usually  of  a  grave  form.  This  anaemia  is 
tfm/i'a/,  in  that  it  is  not  referable  to  diseases  which  interfere  secondarily 
5  composition  of  the  blood,  such  as  Bright's  disease,  cancer,  and  phthis- 
B  attributable  to  a  direct  interference  with  the  blood-forming  or  blood- 
ng  functions.  In  many  of  the  essential  anaemias  no  anatomical  change 
D  found  in  the  body  which  can,  with  any  probability,  be  assigned  as 
le  of  the  anaemia;  and  in  others,  as  in  leucocythaemia  and  pseudo-leu- 
YBMj  there  are  morbid  changes  which  may  be  considered  as  interfering 

less  directly  with  the  formation  of  the  blood-corpuscles.  In  these 
I  the  normal  ratio  between  the  consumption  and  the  renewal  of  the 
alar  elements  of  the  blood  is  disturbed.     The  destruction  of  the  cor- 

maj  be  abnormally  increased  (haemophthisis),  or  the  reproduction 
nscles  may  be  diminished  below  the  normal  amount  (anaematosis),  or 
oditioDS  may  be  combined.     It  is  usually  impossible  to  determine  in 

case  which  of  these  causes  is  at  work.  The  result  of  this  dispropor- 
tweeo  consumption  and  renewal  is  impoverishment  of  the  blood,  or 
,  which,  together  with  the  consequent  disturbance  of  nutrition,  forms 
linating  factor  in  all  of  these  diseases.  It  will  be  found,  therefore, 
!8e  affections  have  much  in  common  in  their  clinical  history.     They 

the  most  part  insidious  in  their  onset  and  chronic  in  their  course. 
lie,  their  causes  are  obscure,  and,  with  the  exception  of  simple  anaemia 
orons,  their  prognosis  b  grave. 
eeitain  general  considerations  concerning  anaemia  and  the  changes  in 

blood  the  reader  is  referred  to  Part  I.  (p.  GO). 
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CHAPTER    I. 
DISEASES  OF  THE  H.EMATOPOIE 

lutroductory  Remarks.— Simple  or  Benign  Ai, 

IX  this  section  will  be  considered  certain  disca>' 
the  result  of  disturbances  in  the  blood-fornii 
fore,  proper  to  refer  these  diseases  to  the  haemat 
system.     As  the  constituents  of  the  blood-plasii 
directly  from  the  ingesta,  we  understand  by  the 
cially  those  organs  and  parts  in  which  resides  t( 
formed  constituents  of  the  blood — namely,  the 
The  name  cytogenic  organs  has  also  been  empr 
knowledge  as  to  the  development  of  the  blood 
tions  in  which  they  are  formed  is  very  impcrf- 
dant  researches  devoted  to  these  subjects,  espi 
The  parts  to  which  has  been  assigned,  with  in 
tion  of  forming  blood-corpuscles  after  birth 
spleen,  the  red  marrow  of  the  bones,  and  th 

*  From  a)ua^  blood,  and  to/Zc),  io  make. 

*  White  hliKKlH-orpiisoles  are  derived  from  the  1 
from  tlu>se  or^iiH  where  this  tLjsue  is  most  nl 
glands,  and  tlie  red  marrow  of  the  bones.    Bed 
infants  exists  in  all  of  the  Ixincs,  is  present  in  ' 
18  repiafe<l  by  fatty  marrow  in  the  long  bonc^ 
ana'inia  tlie  yellow  or  fattv  marrow  is  often  c-h 

It  is  now  ^enenilly  held  that  the  red  bloiHi 
the  nucleated  red  birKKl-corpuHcles  which  ni 
the  !)oiies,  but  the  manner  of  their  developr> 
re<l  bbxMl-c'orpum'li's  are  formed  out  of  on  i 
re<l  ctirpusi'ies  Uiin^  a  transitional  sta^e  ii 
is  that  certain  colorless  cells,  which  atv  t 
cor|Mis('lc.s  in  the  iMissession  of  vesicular. 
(liviMon.  ^ive  ori^ui  first  to  nucleatetl  r« 
corpuscles  iL<>witl.     Still  others  conRidi' 
inde|>endeiit  cells  which  by  indirect  cell 
Karvok luetic  figures  are  abundant  in  vnri 
in^  the  nucleate<l  re<l  blood-corpuiK:lc>. 
bl<KKl-corpuscles  enter  the  circulation 
There  is  no  prtK>f  that  red  blood-cniros* 
marn>w  of  the  l)one8.    A  full  consicfem- 
physi«»loj:>-  of  the  blood-corpuscles  wilP 
Problems' in  the  Phvsiology  of  the  IJ- 
Aeuv,  April  3  et  st*j.,  1886. 
866 


.-•us  arc  panting  on 
I  low  spedfie  gnniy 
II  a  diminution  of  pig] 
•  he  globe,  owing  to  a 
i<>  mailed  ftnfeain  tlian  ] 

iors  the  reoognition  of  nn 

..I  (he  diagnosis.     The  oontii 

/<"»!,  18  ruely  wanting,  and  i 

A  frequent  sign  is  a  systolie  bf 

4.    Not  less  m«|nent]y  sjstolie 

^ri.  produced  within  the  aorta  ani 

V  uf  these  mamtnrs  depends  on 


is  generally  not  difficult.  Although,  as  has  been  seen,  anaemia  stands 
sative  relation  to  a  large  number  and  a  great  variety  of  pathological 
ena,  there  are  not  present  symptoms  which  denote  a  grave  condition. 
.  ia  wanting,  and  the  general  nutrition  of  the  body  may  be  well  main- 

With  reference  to  the  exclusion  of  important  diseases,  it  is  neces- 
it  the  physician  be  qualified  to  appreciate  the  phenomena  referable  to 
■mia.  In  most  instances  the  causes  of  the  anaemia  are  apparent,  and 
lifltence  is  to  be  taken  into  account  in  the  diagnosis.  Moreover,  the 
is  is  often  corroborated  by  the  speedy  effect  of  appropriate  treatment. 
PROGNOSIS  in  cases  of  simple  or  benign  anaemia  is  generally  good. 
d  the  causes  do  not  continue  in  operation,  recovery  may  be  expected. 
t  cases  differ  much  as  regards  the  rapidity  of  progress  toward  recov- 
tbe  exceptional  cases  which  are  treated  unsuccessfully  there  is  reason 
ade  that  the  want  of  success  may  be  due  to  an  innate  defect  in  the 
poietic  system. 
nia  may  be  associated  with  other  diseases,  the  latter  occurring  in 

already  anaemic.  It  is  of  great  importance  in  practice  to  take 
nee  of  this  association.  The  phenomena  of  the  associated  diseases 
lified  by  the  antecedent  and  coexisting  anaemia.  Toleration  of  dis- 
id  recuperation  are  thereby  impaired.  Whatever  may  be  the  disease 
existing  with  anaemia,  but  without  involving  necessarily  any  rela- 
cause  or  effect,  the  anaemic  condition  claims  recognition,  and  is  to  be 
-ed  in  connection  with  the  indications  for  treatment.  With  the  dif- 
anctional  affections  of  the  nervous  system  anaemia  is  associated  as 
standing  often  to  them,  measurably,  in  a  cau.sative  relation.  Clinical 
lion  does  not  afford  proof  of  its  predisposing  to  phthisis,  but  rather 
ene. 

e  TREATMENT  of  anaemia  causal  indications  are  of  primary  import- 
The  causes  in  individual  cases  are  to  be  ascertained,  and  if  possible 
!•  Hemorrhages  are  to  be  arrested  or  restrained.  Alimentary  sup- 
lonld  be  sufficiently  abundant  and  varied.  It  may  be  requisite  that 
n  Ka  diAAnntintiftd.      It  18  sometimes  advisable  to  caution  acainst  DTeer- 
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The  preparations  of  iron  have  a  specially  curative  agency.  Their  modfi 
operandi^  with  our  present  knowledge,  cannot  be  satisfactorily  ezpliia^ 
Doubtless  the  fact  that  iron  is  a  constituent  of  the  red  corpuscles  of  t^ 
blood  affords  a  partial  explanation.  Nothing  in  practical  medicine  is  beH^ 
established  than  the  value  of  iron  as  a  remedy  in  simple  or  benign 
Its  value  is  often  attested  by  its  efficacy  even  when  the  causes  of  the  i 
cannot  be  removed  and  when  other  circumstances  are  unfavorable.  If  is  ttr 
case  it  have  no  curative  effect,  there  is  reason  to  suspect  that  the  ansBBii  % 
not  simple  or  benign.  On  the  other  hand,  the  efficacy  of  the  remedy  % 
evidence  that  the  ansemia  is  of  that  character. 

Of  the  different  preparations  of  iron  it  is  difficult  to  give  decided  pnhh 
ence  to  any  one  over  the  others.  A  physician  is  likely  to  have  his  favoiili 
preparation,  but  that  the  choice  is  not  based  on  the  comparative  merits  tt% 
considerable  number  is  shown  by  the  fact  that  almost  every  preparation  In: 
its  advocates.  Iron  reduced  by  hydrogen,  the  citrate,  the  hypophosphiteife 
tincture  of  the  chloride,  the  tartrate,  the  carbonate,  and  the  compound  miiliii 
are  all  eligible  preparations.  It  is  a  good  plan  to  change  from  one  prepnt 
tion  to  another  after  a  few  weeks,  giving  thus  several,  or  it  may  be  maiij,rf^- 
the  different  preparations  in  succession. 

The  chalybeate  remedies  should  be  given  in  moderate  doses  after  meth-^ 
that  is,  during  the  process  of  digestion — and  in  order  to  secure  their  hk. 
efficacy  they  should  be  continued  uninterruptedly  for  a  considerable  ii|j 
perhaps  for  a  long  period.  It  is  well  to  state  beforehand  to  a  patient  tkH' 
all  the  good  which  they  may  accomplish  is  not  to  be  expected  within  a  botf » 
period.  This  statement  will  be  likely  to  secure  patience  and  perseveriMik 
Patients  often  think  that  they  do  not  tolerate  iron  in  any  form.  In  gnwnl^ 
they  are  self-deceived  in  this  regard,  as  may  be  demonstrated  by  their  abiElf;' 
to  take  it  with  no  inconvenience  if  it  be  given  without  their  knowledge.        \ 

Arsenic  is  another  remedy  often  of  much  efficacy  in  the  treatment  rf 
anaemia.  It  should  be  given  in  small  doses,  which  should  not  be  ineretiel^; 
and  it  should  be  continued  for  a  considerable  period.  The  effect  of  thisiWi^ 
edy  is  sometimes  more  marked  than  that  of  chalybeates. 

Wine,  especially  Burgundy,  is  oden  useful.  Here,  as  in  other  affeetM%: 
alcoholics  are  of  use  only  when  they  have  a  cordial  effect,  promoting  tmmk 
lation  and  perhaps  diminishing  waste  of  tissues,  without  any  excitant  efwl^ 
Alcoholic  excitation  is  always  to  be  avoided,  and  the  immediate  effects,  if  h; 
any  way  uncomfortable  or  disturbing,  are  contraindicating.  Malt  liqiMi 
sometimes  agree  better  than  wine.  Spirits,  as  a  rule,  are  not  appropriilli 
As  to  the  kind  of  wine  or  malt  liquor  to  be  preferred,  experience  in  eack  €MI 
is  to  be  the  guide.  Cod-liver  oil,  if  it  do  not  impair  the  appetite  or  disorte 
digestion,  contributes  to  the  reproduction  of  red  corpuscles.  If  not  well  bom 
the  extracts  of  malt  may  be  substituted. 

In  cases  of  anaemia  assurances  of  the  absence  of  any  grave  disease  and  M 
encouraging  prognosis  are  often  of  much  weight  as  a  therapeutical  faetot- 
Despondency  is  an  effect  of  the  anaemic  condition  upon  the  mind,  and  tkl 
physician  in  many  cases  has  it  in  his  power  not  only  to  remove  gratnitotl 
apprehensions,  but  to  do  not  a  little  toward  a  cure  by  holding  out 
expectations  of  recovery. 

Chlorosis. 

Although  the  chief  element  in  chlorosis  is  undoubtedly  anaemia,  it  j 
certain  peculiarities  which  render  its  separate  consideration  appropriate.  Ihl 
impoverishment  of  the  blood  in  chlorosis  has  reference  chiefly  to  the  nl 
corpuscles,  and  in  a  less  degree  to  the  albuminous  constitaents  of  the  ] ' 
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There  is  a  redaction  in  the  quantity  of  haemoglobin  in  the  red  corpuscles, 
either  with  or  without  a  diminution  in  their  number.  It  is  especially  in 
chlorosis  that  a  redaction  in  the  percentage  of  haemoglobin  has  been  found 
withoot  a  corresponding  decrease  in  the  number  of  red  corpuscles.  Cases 
have  been  observed  in  which  the  number  of  red  corpuscles  was  normal,  while 
less  than  one-half  of  the  proper  amount  of  haemoglobin  was  present.  This 
condition  of  disproportionate  diminution  of  haemoglobin  is  called  achroio- 
cjthaemia  or  oligochromaemia.  (See  Part  I.  p.  60.)  Usually,  however,  the 
Dumber  of  corpuscles  is  lessened,  as  well  as  the  percentage  of  haemoglobin. 

According  to  Virchow,  an  almost  constant  lesion  in  chlorosis  is  arrest  of 
development  of  the  vascular  system,  as  indicated  by  the  small  size  and  the 
thin  coats  of  the  aorta  and  other  arteries.  The  intima  of  the  arteries  some- 
times contains  yellowish  spots  and  streaks  in  consequence  of  fatty  degener- 
ation. Most  observers  do  not  consider  these  irregularities  in  the  vascular 
system  as  a  constant  and  essential  change  in  chlorosis.  Arrest  in  develop- 
ment of  the  female  generative  organs  has  been  observed  in  cases  of  chlorosis, 
bat,  on  the  other  hand,  they  often  present  no  abnormalities.  No  especial 
importance,  therefore,  can  be  assigned  to  anatomical  changes  in  these  parts 
as  entering  into  the  causation. 

Aside  from  the  foregoing  differential  points,  the  term  chlorosis  is  applied 
to  anaemia  occurring  in  girls  at  or  near  the  period  of  puberty,  usually  between 
the  ages  of  fourteen  and  twenty-four,  the  causes  often  not  being  apparent. 
The  term  denotes  a  greenish  coloration  pertaining  to  the  facies,  but  this  is 
by  no  means  a  criterion.  By  some  writers  chlorosis  is  regarded  as  a  neuro- 
pathic affection  not  always  associated  with  anaemia.  While  anaemia  is  a  con- 
stant element,  there  are  doubtless  causes  which  act  upon  the  nervous  system 
primarily  and  more  directly  than  by  inducing  impoverishment  of  the  blood. 
The  development  of  the  affection  is  evidently  in  some  way  connected  with 
the  evolution  of  the  sexual  system.  How  far  the  causation  may  involve,  on 
the  one  hand,  ungratified  sexual  desire,  or,  on  the  other  hand,  unnatural  self- 
abuse,  it  is  difficult  to  say.  There  is  ground  for  the  belief  that  each  of  these 
eaasative  agencies  is  not  infrequently  operative.  Disappointment  in  love, 
the  loss  of  relations,  and  crosses  of  various  kinds  may  be  involved.  These 
less  apparent  and  other  secret  causes  may  act  in  conjunction  with  those 
already  stated  as  giving  rise  to  simple  or  benign  ansemia.  (Vide  p.  367.) 
Blondes  are  said  to  be  more  liable  to  become  chlorotic  than  brunettes.  The 
affection,  however,  is  not  exclusively  confined  to  girls.  It  is  occasionally, 
owing  probably  to  similar  causative  agencies,  met  with  in  boys. 

The  SYMPTOMS  which  have  been  enumerated  as  belonging  to  the  clinical 
history  of  simple  or  benign  anaemia  are  more  or  less  marked  in  cases  of  chlo- 
rosis. Fantastic  perversions  of  appetite  are  not  uncommon  in  chlorotic  girls, 
manifested  by  a  craving  for  chalk,  slate,  charcoal,  and  other  innutritive  sub- 
stances. These  perversions  are  somewhat  distinctive  of  chlorosis.  The  other 
points  in  the  differentiation  from  simple  or  benign  anaemia  are  those  which 
have  been  stated  as  characteristic  of  the  chlorotic  affection — namely,  the  sex, 
the  age,  the  absence  of  an  obvious  adequate  causation,  the  probable  connec- 
tion with  the  sexual  instinct,  and  in  some  instances  the  reduction  in  quantity 
of  the  haemoglobin  of  the  blood  without  diminution  in  the  number  of  red 
corpuscles.  As  in  simple  or  benign  anaemia,  the  diagnosis  requires  an  exclu- 
sion of  the  graver  diseases  of  the  haematopoietic  system  and  of  other  diseases 
of  which  anaemia  is  a  symptom. 

The  TREATMENT  of  chlorosis  embraces  measures,  the  same  as  in  simple  or 
benign  anaemia,  relating  to  diet,  out-of-door  life,  etc.,  adapted  to  the  circum- 
stances proper  to  individual  cases ;  and  the  preparations  of  iron,  as  a  rule, 
are  not  less  indicated  and  not  less  efficacious.     The  rules  for  their  adminis- 
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tration  are  the  same.  Arsenic  is  sometimes  highly  useful.  Mental  hygiene 
is  of  special  importance  in  proportion  as  causative  agencies  relate  to  the  mind. 
Agreeable  diversion  and  the  moral  effect  of  change  of  scene  are  often  im- 
portant measures  of  treatment.  Occupations  and  sentiments  which  will  dis- 
place sexual  thoughts  and  desires  in  some  instances  have  a  radical  efficacy. 
This  statement  will  include  the  instances  in  which  self-abuse  can  be  ascer- 
tained. 


CHAPTER    II. 
LEUCOCYTH^MIA. 

THERE  is  a  group  of  diseases  characterized  by  a  new  growth  of  lymphatie 
tissue  in  various  parts  of  the  body.  Lymphatic  or  adenoid  tissue  con- 
sists of  reticulated  connective  tissue  containing  in  its  meshes  lymphoid  cells. 
This  new  lympathic  growth  may  be  homologous  or  heterologous.  It  is  homol- 
ogous when  in  the  form  of  hyperplasia  of  pre-existent  lymphatic  tissue,  as  of 
the  spleen,  lymphatic  glands,  and  marrow  of  bone.  It  is  heterologous  when 
lymphatic  tissue  is  produced  in  situations  where  it  does  not  normally  exist, 
as  in  the  liver,  kidney,  skin,  etc.  It  has  been  proposed  to  call  these  diseases 
connected  with  hyperplasia  of  the  lymphatic  structures,  lymphatic  diseases. 
Common  to  all  of  these  diseases  is  profound  ansemia,  generally  progiesslTe 
and  fatal.  The  basis  of  classification  usually  adopted  depends  upon  the  num- 
ber of  white  corpuscles  present  in  the  blood.  When  the  pathological  changes 
in  the  lymphatic  tissues  above  mentioned  are  associated  with  marked  increase 
in  the  number  of  white  corpuscles,  the  name  leucocythaemia  is  given  to  the 
disease.  When  the  same  pathological  changes  exist  with  anaemia,  but  with- 
out excess  of  white  corpuscles,  the  disease  is  called  pseudo-leucocythsemit. 
Pseudo-leucocythaemia  includes  splenic  anicmia,  lymphatic  anaemia,  and  prob- 
ably some  cases  of  so-called  progressive  pernicious  anaemia. 

LeucocythsBinia. 

Leucocythaemia  or  leukaemia  is  a  chronic  disease  characterized  by  a  persist- 
ent and  considerable  increase  in  the  number  of  white  corpuscles  in  the  blood. 
A  temporary  excess  of  white  corpuscles,  usually  moderate  in  amount,  is  called 
leucocytosis.  (See  Part  I.  p.  65.)  Alterations  in  the  marrow  of  the  bones, 
enlargement  of  the  spleen,  and  hyperplasia  of  the  lymphatic  glands  consti- 
tute, either  singly  or  combined,  the  leading  anatomical  changes  in  leucocy- 
thaemia. lieucocythaemia  is  usually  divided  into  three  forms,  called  splenic, 
lymphatic,  or  medullary  according  as  the  changes  in  the  spleen,  lymphatic 
glands,  or  the  marrow  of  the  bones  seem  to  be  primary  and  predominant. 
The  medullary  form  is  also  called  myelogenic  leucocythaemia.  These  forms 
are  usually  combined  with  each  other  to  a  greater  or  less  extent,  and  hence 
the  terms  lymphatico-splenic,  mcdullo-splenic,  etc.  These  subdivisions  of  leu- 
cocythaemia are  not  associated  with  essential  differences  in  the  clinical  history, 
and  are  of  importance  chiefly  as  indicating  that  the  anatomical  changes  may 
predominate  in  certain  organs.  There  has  been  much  difference  of  opinion  ss 
to  the  part  primarily  affected  in  leucocythaemia.     The  prevailing  view  has  been 
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that  the  primary  alteratioD  is  in  the  spleen,  or  more  rarely  in  the  lymphatic 
glands.  Changes  in  the  marrow  of  the  bones  have  been  found,  as  a  rule, 
since  attention  was  called  to  them  by  Neumann.  This  pathologist  believes 
that  they  are  constant  and  form  the  primary  lesion.  It  seems,  however, 
probable  that  the  changes  in  the  spleen,  the  lymphatic  glands,  and  the  mar- 
row of  the  bones  are  co-ordinate,  and  in  proportion  to  their  degree  of  equal 
importance ;  but  the  changes  may  be  extensive  in  one  part  and  insignificant 
in  the  other  parts. 

The  pathognomonic  change  in  the  blood  may  be  detected  during  life  in  a 
drop  drawn  from  the  finger,  or  after  death  by  examining  the  blood  in  the 
heart  and  vessels.  The  blood  is  paler  than  normal,  and  of  a  brownish-red, 
sometimes  almost  of  a  chocolate,  color.  The  clots  found  in  the  heart  and 
vessels  are  of  a  yellowish  color  in  their  superficial  layers,  and  of  a  soft,  vis- 
cous consistence,  so  that  they  bear  some  resemblance  to  very  thick  pus.  The 
proportion  of  white  corpuscles  to  red  in  health,  although  varying  within  wide 
limits,  is  on  the  average  about  1  white  to  500  red.  In  leucocythacmia  there 
is  often  1  white  to  10  or  8  of  the  red,  and  there  may  be  even  1  white  to  3 
or  2  red.  In  one  case  related  by  Sorensen  there  were  3  white  to  2  red.  In 
the  great  majority  of  cases  the  proportion  during  the  course  of  the  disease 
exceeds  1  white  to  20  red  corpuscles.  Although  in  general  the  white  cor- 
puscles in  leucocythsemia  resemble  the  ordinary  white  blood-corpuscles,  there 
are  certain  differences  to  be  noted.  In  addition  to  the  ordinary  polynuclear 
white  blood-corpuscles,  leuksemic  blood  often  contains  a  large  number  of 
mononuclear  corpuscles,  of  which  some  are  small  with  a  narrow  rim  of  proto- 
plasm, like  lymph-cells,  while  others  are  large  with  a  broad  mantle  of  proto- 
plasm, like  cells  in  the  spleen  and  in  the  marrow  of  the  bones.  According  to 
Virchow,  an  abundance  of  small  corpuscles  is  indicative  of  lymphatic  leukae- 
mia, and  an  abundance  of  large  corpuscles,  of  splenic  leukaemia ;  but  there 
are  doubts  as  to  the  correctness  of  this  view.  Most  of  the  leucocytes  in 
lenkaemia  are  more  sluggish  in  their  amoeboid  movements  than  ordinary 
white  blood-corpuscles.*  Nucleated  red  blood-corpuscles  may  be  present  in 
lenkaemic  blood,  although  not  often  in  large  number.  The  blood-plates  are 
sometimes  increased  in  number,  but  they  may  be  fewer  than  normal.  The 
number  of  white  blood-corpuscles  may  vary  considerably  within  a  short  time. 
Eisenlohr  describes  a  case  in  which  the  excess  of  white  corpuscles  nearly  dis- 
appeared during  a  febrile  attack,  to  return  again  after  its  subsidence. 

The  number  of  red  blood-corpuscles  is  usually  considerably  diminished, 
although  exceptionally  it  may  be  normal.  The  red  corpuscles  may  be  reduced 
to  one  or  two  millions,  or  even  less,  per  cubic  millimetre.  The  red  corpuscles 
are  usually  of  normal  appearance,  but  they  may  present  the  various  changes 
described  in  the  article  on  Anaemia  in  Part  I.  (p.  GO). 

The  fresh  blood  is  always  alkaline,  but  it  has  a  tendency  to  rapidly  assume 
an  acid  reaction.  The  specific  gravity  of  the  blood  is  lessened.  The  amount 
of  fibrin  is  said  to  be  increased.  *' 

Some  degree  of  splenic  enlargement  is  usually  present  in  all  forms  of  leu- 
cocythaemia«     In  fplenic  leucocythaemia,  which  is  the  most  frequent  variety, 

'  Other  peculiarities  of  the  white  corpuscles  in  leukaemia  have  been  noted,  especially 
by  Ehrlico.  Some  of  the  corpuscles  may  contain  molecules  of  fat,  others,  granules  of 
brown  piii^ent.  There  is  an  increased  numl)er  of  corpuscles  c*ontaininp  granules  which 
stain  with  eosin  (eosinophilic  cells).  There  may  be  corpuscles  containing  granules 
which  stain  with  basic  aniline  dyes  (Mastzellen).  These  do  not  occur  normally  in  the 
blood.  The  mononuclear  cells  may  contain  granules  which  stain  with  neutral  aniline 
dyes,  like  grannies  normally  found  in  polynuclear  cells  (neutrophilic  granules).  It  h.is 
been  saizgested  that  many  of  the  corpuscles  are  not  white  blofKl-corpu.sdes.  but  are  color- 
less corpuscles,  such  as  are  inten«led  normally  for  the  formation  of  nucleated  red  blood- 
corpuscles  in  the  medulla  of  bone. 
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the  enlnrgemetit  is  often  extreme,  Accordifig  to  Gowers,^  tlie  overage  wei; 
of  the  spleen  in  splenic  leucocythtTiniu  is  a  little  less  than  6  pouiid!*^  iind  it*  an 
rage  length,  11 J  inches.  Leucoeytha?n»ic  spleens  weighing  16  and  18  fHiunda 
have  been  recorded.  The  increase  in  size  is  usually  uniform  in  all  tlirectinns. 
The  notches  upon  the  anterior  border,  the  recognition  of  which  may  aid  in 
the  diagnosis,  are  often  exaggerated.  Tlie  capsule  of  the  spleen  frequently 
presents  thickeDed  white  patches.  There  may  be  adhesions  between  the  >ur- 
face  of  the  spleen  and  surrounding  piirts.  The  crmsistencc  of  the  organ  is 
usually  increased,  but  it  may  be  soft,  especially  in  the  early  stages,  Tlie  cut 
surface  of  the  spleen  may  be  uniformly  brownish-red  in  color,  or  the  Mal- 
pighian  bodies  may  be  prominent  as  whitish  dots^  or,  when  greatly  enlarged, 
they  may  even  appear  as  tumors  in  the  substance  of  the  spleen.  The  whif  i&h 
trabeculae  may  be  much  thickened^  especially  in  the  late  stages.  The  spleen 
sometimes  presents  on  section  a  mottled  appearance  from  the  presence  of  dark- 
red  or  yellowish,  wedge-shaped  infarctions.  These  are  ascribed  to  obstruction 
of  certain  of  the  splenic  vessels  by  the  accumulation  of  white  blood-corpue- 
cles.  Softened  spots  due  to  hemorrhage  and  the  disintegration  of  the  splcriie 
pulp  or  to  collections  of  pus  have  been  met  with  in  leuka?mic  spleens.  Micro- 
scopical examination  shows  the  chiinge  to  consist  in  a  hyperjylatiia  of  th<a 
organ  ;  that  is,  in  an  increase  of  the  normal  elements  of  the  spleen.  Tlie 
hypi*rpl:isia  affects  chiefly  the  splenic  pulp,  but  sometimes  to  a  great-er  ext^^nt 
the  Malpighian  bodies.  Large  cells  containing  coarse  granules  either  of  pig- 
ment or  of  fat  are  common  in  leucocythjemic  spleens. 

In  the  splenic  and  medullary  forms  of  leucocytli.T'mia,  i\i^  hfv^pha tic  ffhtnith 
are  often  more  or  less  enlarged,  and  in  the  lymphatic  variety  an  ex. 
hyperplasia  of  the  glands  is  an  early  symptom.  The  nlMlominal,  in- 
cervical,  and  axillary  glands  are  those  most  fretjuently  affected.  The  sin 
glands  may  attain  the  size  of  a  hen's  Qf:^,  but  they  are  usually  small 
Their  consistence  is  soft,  rarely  hard,  and  their  color  gray  or  rctWish-gn 
The  micro.scope  shows  an  adenoid  reticulum  infiltrated  with  lymphoid  ccl 
as  in  the  normal  glands.  Allied  to  the  affection  of  the  lymphatic  gland* 
there  is  sometimes  a  similar  hyperplasia  of  the  follicles  of  the  tongue  aod 
pharynx,  of  the  tonsils,  and  especially  of  the  solitary  ftdlicles  and  Peyer*? 
patches  in  the  intestine. 

The  change  in  the  marrow  of  the  hmtei  is  to  be  included  among  the  hyper- 
plasias t)f  lymphatic  structures.  The  change  consists  in  the  disrtpj>ettranct?.  lo 
a  greater  or  less  extent,  of  the  fatty  medulla  nonnnlly  pn/went  in  the  long 
bones  of  adults,  and  its  replacement  by  a  tissue  rich  in  lymphatic  celU. 
Alterations  bave  usually  been  found  in  the  long  bones^  the  ribs,  the  stiTnum 
and  the  vcrtehrie.  The  altered  marrow  has  either  a  greenish-yellow,  puruk* 
aspect,  or  a  dark-red  appearance  resembling  that  present  in  the  bi>i>es 
embryos  and  infants  and  in  profound  aniemias.  Neumann  calls  the  grceni 
yellow  transformation  pt/mff,  and  the  dark-red,  It/mph-fitintnt'd,  There  is  I 
difference  in  the  microscopical  structure  than  the  gross  nppeanincrs  wn 
suggest.  In  the  pyoid  alteration,  which  is  the  more  common,  thi!  yellnw] 
color  becomes  somewhat  reddened  by  exposure  to  the  air.  The  marrow  is 
a  sc»ft,  pulpy  consistence  like  that  of  creamy  pus,  but  there  is  u.*uwlly  no 
breaking  down  into  pus,  as  a  net-like  retieulttin  can  be  demonstrated  bctw 
the  celts.  In  the  lympli-aderiijid  change  the  marrow  is  dark  red  in  cn|or»  u 
of  a  gelatinous  consiHtence  firmer  than  that  of  the  pyoid  marrow.  The  da 
red  and  the  yellowish  colors  may  be  found  side  by  side.  The  roticnl 
between  the  cells  is  better  developed  in  the  dark -red  than  in  thp  pynid  m 
row.  In  both  there  is  a  rich  capillary  network.  In  both  the 
the  normal  medullary  cells  and  those  present  in  the  blood.     Si 

>  Article  "  Splenic  Leucocy  thaemia,"  in  lUynuld^^  SjfMem  nf  Medkin^^ 
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gnnalar,  at  other  times  smaller  and  less  granular,  cells  predominate.  Nncle- 
ated  red  corpuscles  are  present,  but  not  usually  in  large  number.  The  hyper- 
plasia, when  excessive,  is  at  the  expense  of  the  surrounding  bone-substance, 
which  thereby  becomes  more  or  less  rarefied.  The  sternum  in  rare  instances 
may  become  softened  through  its  entire  thickness,  and  swollen  by  hyperplasia 
of  the  marrow  and  absorption  of  bone.  This  softening  may  be  detected  dur- 
ing life.  Similar  changes  have  been  observed  in  the  ribs  and  other  bones 
during  life.  These  changes  in  the  marrow  have  been  studied  most  carefully 
by  Neumann,  who  regards  them  as  the  most  constant  and  important  of  the 
pathological  changes  in  leucocythsemia.  Cases  have  been  reported  in  which 
the  changes  in  the  marrow  seemed  insufficient  to  account  for  the  alteration  in 
the  blood.^ 

Changes  are  also  observed  in  leucocytha^mia  in  non-Iymphafic  orpans. 
These  changes  are  either  diffuse  or  circumscribed  and  nodular.  The  diffuse 
alteration  consists  in  the  distension  of  capillaries  and  the  infiltration  of  the 
tiasnes  with  white  blood-corpuscles.  The  circumscribed  changes,  which  are 
not  common,  consist  in  the  nodular  accumulation  of  leucocytes  either  with 
or  without  a  new  growth  of  adenoid  reticulum  between  the  cells.  To  these 
nodnlar  accumulations  the  names  heteroplastic  leucocytbsemic  growths, 
lymphomata,  and  lymph-adenomata  are  applied. 

The  liver  is  enlarged  in  the  majority  of  cases,  especially  those  of  the 
splenic  variety.  A  weight  of  six  or  seven  pounds  is  not  uncommon.  Vir- 
chow  describes  leukaemic  livers  weighing  from  eight  to  fourteen  pounds. 
The  enlargement  is  due  to  a  distension  of  the  capillaries  with  leucocytes, 
and  to  the  infiltration  of  the  tbsue  between  and  within  the  lobules  with 
these  cells,  probably  in  consequence  of  their  escape  from  the  vessels.  Dis- 
seminated whitish  nodules,  usually  minute,  but  sometimes  of  considerable 
tiae,  consisting  of  lymphoid  cells,  are  frequently  found  in  the  interlobular 
tissue.  These  nodules  are  called  lymph-adenomata  when  an  adenoid  retic- 
ulum can  be  demonstrated  between  the  cells. 

The  kidneys  are  not  infrequently  enlarged.  The  changes  are  diffuse  and 
circumscribed  as  in  the  liver.  Parenchymatous  alterations  may  or  may  not 
be  present.  Tizzoni  has  described  infiltration  and  nodules  of  lymphoid  cells 
in  the  testicles.  Leucocythaemic  growths  may  furthermore  be  scattered 
through  different  parts  of  the  body,  as  the  alimentary  tract,  the  lungs,  the 
serous  membranes,  the  brain  and  the  retina,  the  skin,  etc.  Nuclear  figures 
indicating  cell-proliferation  have  been  found  in  the  lymphoid  cells  in  these 
growths. 

Next  to  these  accumulations  of  lymphoid  cells,  the  frequent  occurrence  of 
hemorrhages  in  leucocythasmia  deserves  mention.  Subserous  ecchymoses, 
hemorrhages  into  serous  cavities  and  from  mucous  membranes,  and  retinal 
and  cerebral  hemorrhages  may  be  mentioned  as  frequent  and  important.  The 
gums  and  the  mucous  membrane  of  the  mouth  and  pharynx  may  be  swollen 
and  ulcerated.  The  lymphoid  growths  in  the  intestine  may  ulcerate.  Pro- 
nounced fatty  degeneration,  especially  of  the  heart  and  kidneys,  has  been 
repeatedly  observed. 

Various  abnormal  substances  have  been  found  in  leucocythaemic  blood. 
These  are  bodies  analogous  to  glutin,  hypoxanthin,  leucin,  tyrosin,  and  acetic 
and  formic  acids.  These  substances  have  not  been  uniformly  discovered. 
Some  are  normally  present  in  the  spleen.     There  are  frequently  found  after 

*  Fleischer  and  Penzoldt  have  reported  a  case  of  lymphatic  lencocvthapmia  without 
cbaoge  in  the  marrow  of  the  bones.  Leube  and  Fleischer  have  reported  a  case  of  leiiksp- 
miawith  lymph-adenoid  marrow,  but  without  changes  in  the  spleen  and  Iyn)f)haticfi:land8. 
Neumann  also  has  observed  cases  in  which  the  medulla  of  the  bones  was  involved  with- 
out affsction  of  the  spleen  or  lymphatic  glands. 
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death  minute  colorless,  elongated,  octahedral  crystals  called  Charcot's  crystals. 
They  have  been  detected  in  the  blood,  the  spleen,  the  marrow  of  the  bones, 
the  liver,  and  even  in  other  parts.  They  are  thought  t^)  be  of  an  albumi- 
nous composition.  Although  most  abundant  in  leucocytha^mia,  they  have 
been  found  in  other  conditions,  and  they  may  form  after  death  in  healthy 
marrow. 

There  have  been  several  tjieories  as  to  the  relation  in  leucocythaemia 
between  the  morbid  change  in  the  blood  and  the  hyperplasia  of  the  lymphatic 
structures.  Bennett,  to  whom  we  owe  the  first  recognition,  in  1845,  of  leuco- 
cythaemia as  a  distinct  disease,  maintained  that  the  change  in  the  blood  was 
primary ;  and  the  same  view  has  had  its  advocates  in  recent  yeans.  Most 
modern  pathologists,  however,  have  accepted  Virchow's  doctrine  that  the 
increase  of  white  corpuscles  in  the  blood  is  secondary  to  the  pathological 
changes  in  the  lymphatic  organs  to  which  is  assigned  a  blood-forming  func- 
tion. Some  have  emphasized  chiefly  the  affection  of  the  spleen,  and  others,  that 
of  the  marrow  of  the  bones.  According  to  one  theory,  there  is  an  insufficient 
transformation  of  white  into  red  corpuscles  in  the  blood-forming  organs  and 
in  the  blood  ;  according  to  another,  there  is  increased  production  of  white  cor- 
puscles, an  exaggeration  of  the  cytogenic  function.  The  most  probable  view 
seems  to  be  that  there  is  increased  formation  of  white  corpuscles  in  the  spleen, 
the  lymphatic  glands,  and  in  the  marrow  of  the  bones,  sometimes  chiefly  in 
one,  and  sometimes  in  all  of  these  organs.  From  these  hyperplastic  organs  the 
corpuscles  are  swept  in  large  numbers  into  the  blood  and  the  lymphatic  cur- 
rents. Either  the  production  of  red  corpuscles  is  diminished  or  their  destruc- 
tion is  increased.* 

The  development  of  leucocythasmia,  as  determined  by  symptoms,  is  usually 
slow  and  imperceptible.  Before  the  character  of  the  disease  is  determinable 
general  debility,  indisposition  to  exertion,  disorders  of  digestion,  and  other 
indefinite  ailments  have  existed  for  one  or  two  years,  and  sometimes  for  a 
much  longer  period.  In  exceptional  cases,  oftener  in  children  than  in  adults, 
it  is  developed  within  a  few  weeks.  Early  and  prominent  symptoms  are 
those  referable  to  impoverishment  of  the  blood.  Pallor  of  the  face,  pro- 
labia,  and  mucous  membranes,  and  dark  coloration  of  the  eyeballs,  are  more 
or  less  marked,  as  in  cases  of  benign  anaemia  and  chlorosis,  for  which  the 
disease  in  its  early  stages  is  liable  to  be  mistaken. 

Coincident  with  the  an;\3mic  symptoms  is  enlargement  of  the  spleen.  This 
enlargement,  if  not  great,  may  not  have  attracted  the  attention  of  the  patient. 
The  enlargement,  however,  is  often  so  great  as  to  form  a  splenic  tumor  which 
occasions  a  projection  obvious  to  the  eye.  The  tumor  may  occupy  a  consid- 
erable part  of  the  abdominal  space.  It  has  been  mistaken  for  an  ovarian 
tumor.  It  may  cause  dislocation  of  the  heart,  and,  by  pressure  on  the  dia- 
phragm, interference  with  respiration.  Pain  and  tenderness  referable  to  the 
enlarged  spleen  are  frequent  but  not  constant  symptoms. 

In  the  so-called  lymphatico-splenic  variety  there  is  swelling  of  the  glands 
of  the  neck,  groin,  and  axilla,  forming  soft,  movable  tumors  rarely  of  much 
size.  The  mesenteric  glands  are  sometimes  enlarged,  so  as  to  be  felt  through 
the  abdominal  walls.  The  bronchial  glands  may  he  enlarged,  but  rarely  to 
an  extent  sufficient  to  occasion  notable  bronchial  obstruction.  The  glandular 
swelling  may  occur  either  early  or  late  in  the  progress  of  the  disease.  If  the 
disease  involve  the  marrow  of  bones  (medullo-splenic  and  myelogenic  leuco- 

*  The  idea  has  l)een  advanoe<l  that  leTiooovthnpmia  and  pendo-leucocythapmia  areinfN>> 
tions  diseases  dependent  uiwn  some  s|H?rial  or^^anisni  in  the  hlood.  Some  patholofntfts 
class  the  lymphomatous  growths  ot"  th(s<*  disenses  annnij;  the  infections  tumors.  Thia 
idea,  which  is  not  without  some  probability,  is  at  present  purely  an  hypothesia. 
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cjthiemia),  there  may  be  found  over  these,  particularly  the  sternum,  tender- 
ness and  sometimes  swelling,  but,  as  a  rule,  local  symptoms  are  wanting. 

Dyspnoea  is  a  symptom  more  or  less  prominent,  attributable  to  the  paucity 
of  red  corpuscles.  It  may  be  caused,  in  addition,  by  enlargement  of  the 
spleen  and  also  of  the  liver,  the  latter  occurring  frequently.  The  dyspnoea 
is  increased,  and  may  be  rendered  extreme  by  hydrothorax  in  connection  with 
general  dropsy  and  in  some  instances  pleurisy  with  efifusion. 

General  dropsy  occurs  sooner  or  later  in  a  large  proportion  of  cases.  It 
may  be  independent  of  cardiac  or  renal  disease,  but  the  latter  is  a  complica- 
tion in  some  cases.  Hydro-peritoneum  is  sometimes  produced  by  the  pressure 
of  enlarged  glands  on  the  vena  portae,  and  the  accumulation  of  liquid  may  be 
so  large  as  to  call  for  paracentesis. 

The  action  of  the  heart  is  increased  in  frequency,  often  considerably,  and 
paroxysms  of  palpitation,  during  which  the  pulse  is  150  or  more  per  minute, 
are  not  uncommon.  Hsemic  murmurs  are  common,  as  in  benign  anaemia  and 
chlorosis.  The  temperature  of  the  body  is  in  most  cases  raised.  Different 
eases  differ  in  respect  of  the  amount  of  pyrexia.  It  is  generally  moderate 
(from  100®  to  102°  Fahr.).  Occasionally  there  is  hyperpyrexia.  Usually, 
there  are  febrile  exacerbations  in  the  evening.  The  temperature  is  found  to 
flactuat«  between  wide  limits  at  different  times  in  the  same  case  during  the 
progress  of  the  disease.  The  course  of  the  disease  is  rapid  in  proportion  to 
the  degree  of  persistent  pyrexia. 

The  liability  to  hemorrhage  is  such  that  a  hemorrhagic  diathesis  may  be 
said  to  constitute  a  prominent  feature  of  the  disease.  Mosler  emphasizes  the 
importance  of  recognizing  this  diathesis  as  contraindicating  surgical  opera- 
tions in  cases  of  leucocythasmia.  He  relates  a  case  in  which  the  patient  nearly 
died  from  an  insignificant  operation,  the  bleeding  having  been  stopped  only 
by  continuous  digital  compression.*  Hemorrhages  may  occur  early  in  the 
disease.  The  most  frequent  seat  is  the  nose.  Epistaxis  may  prove  the  imme- 
diate cause  of  death.  Enterorrhagia,  gastrorrhagia,  and  menorrhagia  are  not 
rare.  Bronchorrhagia  and  hacmaturia  have  been  observed.  Cerebral  hemor- 
rhage is  a  cause  of  death  in  some  cases.  Cutaneous  ecchymoses  are  among 
the  events  incident  to  the  disease,  and  extravasation  beneath  the  skin,  in 
muscles,  inclusive  of  the  heart,  and  into  joints.  Eisenlohr  has  reported  a  case 
in  which  peripheral  paralysis  of  several  cranial  nerves  was  caused  by  hemor- 
rhage into  their  sheaths.'  Friedlander*  has  reported  a  case  in  which  the  symp- 
toms of  cerebral  tumor  were  caused  by  leucocythaemic  growths  in  the  brain. 

Among  events  pertaining  to  the  digestive  system  may  be  mentioned  infiam- 
mation  of  the  pharynx  and  mouth,  accompanied  somqiimes  with  ulcerations 
and  sometimes  with  bleeding  from  surfaces  not  ulcerated.  Tumors  of  the 
character  of  lymphoma  are  sometimes  developed  in  the  throat.  The  appetite 
varies  in  different  cases,  and  at  different  periods  in  the  same  case.  It  may  not 
at  first  be  diminished,  and  it  may  even  be  inordinate ;  but  in  the  latter  part 
of  the  disease  there  is  generally  anorexia.  Vomiting  is  an  infrequent  symp- 
tom. Diarrhoea  is  a  frequent  symptom,  and  the  dejections  are  sometimes 
dysenteric.     Jaundice  is  an  occasional  event. 

The  urine  has  an  excess  of  uric  acid.  Hypoxanthin,  formic  acid,  and  lactic 
acid  have  been  found  in  small  quantities — not,  however,  constantly.  Albumen 
in  any  considerable  quantity  and  casts  denote  the  existence  of  renal  disease 
as  a  complication. 

Salzer  was  the  first  to  call  attention  to  persistent  priapism  without  seminal 

*"Ueber  hamorrha^iRohe  Diathese  bei  Leiikamie,"  Zeitschrift  fur  klin,  M^'dicin,  Bd.  1, 
p.  265.  He  olwerved  a  case  in  which  priapiKm  lasted  seven  weeks,  and  when  this  symp- 
tom disappeared  the  ^mwer  of  erection  was  lust. 

«  VtTthow's  Archiv,  Bd.  73.  » Ibid.,  Bd.  77. 
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emissions  or  sexual  desire  as  an  occasional  symptom  in  leucocjthnaii 
Others  have  observed  this  symptom.  Dr.  G.  L.  Peabody  has  reported  a  eu 
Another  case  has  been  reported  by  Dr.  G.  F.  Wetherell.' 

The  following  morbid  appearances  in  the  retina  have  been  observed 
means  of  the  ophthalmoscope:  A  pale  appearance  of  the  retinal  venc 
hemorrhagic  spots  with  white  centres  from  an  accumulation  of  lymph< 
cells,  whitish  streaks,  and  cloudiness  of  vessels  about  the  optic  papilla.  T 
name  leucocythsemic  retinitis  has  been  applied  to  these  changes.  They  m 
or  may  not  give  rise  to  notable  disturbance  of  vision.  The  retinal  hem 
rhage  may  be  sufficient  to  cause  blindness.  Headache,  vertigo,  feebleneM 
the  mental  faculties,  delirium,  and  chronic  derangement  of  mind  occanona] 
enter  into  the  clinical  history.  To  these  may  be  added  impairment  of  \m 
ing,  furuncles,  and  pustular  eruptions  on  the  skin.  In  a  case  of  lealusn 
with  deafness  Politzer  found  leukemic  growths  in  the  internal  ear. 

The  limits  of  the  duraJvm  of  leucocythaemia  are  far  apart.  In  very  n 
instances  it  runs  a  rapid  course,  ending  within  a  few  weeks.  On  the  oifa 
hand,  its  duration  may  extend  over  many  years.  The  average  duration 
about  two  years.  It  is  not  always  easy  to  ascertain  the  duration,  owing 
difficulty  of  fixing  the  precise  date  of  the  origin  of  the  disease.  The  tern 
nation  often  depends  on  events  which  are  incidental  to  the  disease,  or  on  ooi 
plications,  such  as  hemorrhage,  apoplexy  from  extravasation,  pleurisy,  rea 
disease,  diarrhoea,  etc.  If  not  dependent  on  any  of  these  events,  death  is  pn 
duced  by  slow  asthenia. 

The  PROGNOSIS  is  as  grave  as  possible  after  the  disease  has  made  a  certaii 
degree  of  progress.  In  some  instances,  early  in  the  course  it  has  ceased  to  h 
progressive  and  recovery  has  taken  place.  If,  with  great  blood-changes,  th 
spleen  becomes  much  enlarged,  and  more  or  less  of  the  grave  events  below 
ing  to  the  clinical  history  have  taken  place,  there  is  little  or  no  ground,  win 
our  present  knowledge,  for  any  expectation  of  recovery.  The  most  to  h 
hoped  for  is  that  the  disease  will  progress  slowly,  and  that  events  whiek 
involve  immediate  danger  may  not  occur.  There  are  occasionally  markd 
remissions  in  the  progress  of  the  disease. 

The  clinical  history  of  leucocythsemia  from  the  beginning  to  the  end  ofth 
career  of  the  disease  contains  diagnostic  characters,  but  these  arc  not  8uffieieBl> 
ly  distinctive  in  all  cases  for  the  differentiation  from  pseudo-lencocythiBBii 
and  pernicious  anaemia.  In  an  early  period  of  the  disease,  when  a  diaonom 
is  desirable,  it  is  liable*  to  be  mistaken  for  other  diseases  in  which 


coexists  with  splenic  enlargement.  A  positive  diagnosis,  however,  is  alwtfi 
practicable  by  means  of  examinations  of  the  blood.  Delay  or  failure  in  th 
recognition  of  the  disease  is  owing  to  neglect  of  the  means  by  which  tin 
diagnosis  is  to  be  made. 

The  diagnostic  criterion  is  a  persistent  and  progressive  increase  of  th 
white  corpuscles  of  the  blood  beyond  the  limit  of  the  variations  embraeed 
under  the  name  leucocytosis.  This  name  embraces  a  greater  or  leas  ineraii 
of  the  white  corpuscles,  occurring  as  a  symptom  in  various  diseases,  tk 
increase  falling  short  of  that  which  constitutes  the  criterion  of  lencocf' 
thsemia.  (Vide  Part  I.  p.  65.)  The  rule  generally  accepted  as  regards  th 
increase  requisite  for  the  diagnosis  is  a  proportion  of  1  white  corpuscle  to  fl 
red  corpuscles.  As  already  stated,  the  proportion  is  often  much  greater  tiw 
this,  the  number  of  white  being  sometimes  equal  to  that  of  the  red  corpnidfli 

1  Berl.  klin,  WocKeMchr.,  1879.  «  N,  F.  Med,  Joum,,  Mar,  1880. 

*  ^V.  Y.  Med,  Jteeordf  Aug.  14, 1880.  Two  other  cases  are  reported  in  the  S.  Y.  ifo 
Journal,  Sept,  1880. 


oe  neia  oi  me  luicruscupt;  is  uiviueu  inio  squares,  oy  iDe  aia  oi 
i  corpuscles  can  be  easily  counted.  The  squares  are  ruled  either 
eye-piece  or  upon  the  cell  containing  the  diluted  blood.^  It  is  to  be 
that  the  relative  proportion  of  the  white  and  red  corpuscles  does  not 
degree  of  actual  increase  of  the  former,  inasmuch  as  the  red  corpus- 
Imofit  always  considerably,  and  sometimes  very  greatly,  reduced  in 
Hence,  the  most  exact  method  is  to  ascertain  the  number  both  of 
red  corpuscles  in  a  given  quantity  of  blood  by  means  of  the  hsema- 


▼thaemia  occurs  at  all  periods  of  life,  it  having  been  observed  in  in- 
I  aft^r  birth  and  in  extreme  old  age.  In  the  great  majority  of  cases, 
patients  are  between  twenty  and  fifty  years  of  age.  It  is  less  rare 
an  in  women.  Social  position  has  no  marked  influence  on  its  causa- 
oceurs  in  women  sufficiently  often  after  parturition  to  show  some 
connection.  In  a  considerable  proportion  of  cases  patients  with  this 
ive  either  had  malarial  fever  or  have  been  exposed  to  malaria.    The 

less  rare  in  malarial  districts  than  in  those  in  which  the  periodical 
not  occur.  It  is  therefore  reasonable  to  attribute  to  malaria  a  cer- 
ee  of  causative  agency.  The  white  corpuscles  have  been  found  in 
«  to  contain  black  pigment-granules,  such  as  are  characteristic  of 
lisease.  Mosler  applies  to  these  cases  the  name  melavo-leukatmia, 
sease  in  a  few  instances  has  been  preceded  by  local  injury  in  the 
^on.     There  is  little  or  no  ground  for  attributing  the  disease  to 

In  most  cases  the  disease  is  developed  in  persons  who  at  the  time 
elopment  were  apparently  in  good  health.  These  statements  express 
I  at  present  known  of  the  etiology. 

itioQ  of  the  volume  of  the  spleen  has  been  thought  to  be  an  import- 
^  of  TREATMENT,  Under  the  supposition  that  the  leucocythsemia  will 
shed  in  proportion.  With  reference  to  this  object,  various  measures 
I  employed — namely,  quinia  in  full  doses,  hypodermic  injections  of 
le  iodide  of  potassium,  the  cold  douche,  ice  applied  over  the  spleen,  and 
sation  of  ellNstricity.     Each  of  these  measures  has  appeared  in  some 
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siderably,  by  any  measure  of  treatment,  the  size  of  the  spleen,  it  is  bj  bo 
means  certain  that  the  leucocythaemia  would  be  controlled;  the  snppoMd 
pathological  connection  between  the  latter  and  the  splenic  enlargement  beiDg 
theoretical.  Moreover,  the  gravity  of  the  disease  docs  not  depend  on  the 
excess  of  the  white  corpuscles  in  the  blood.  In  pseudo-leucocythaemia  tnd 
pernicious  anaemia,  kindred  diseases  in  which  there  is  not  a  considerable  ezeeas 
of  white  corpuscles,  the  gravity  is  not  less  than  in  leucocythaemia. 

Neither  arsenic  nor  phosphorus  nor  any  remedy  has  as  yet  been  foand  to 
have  a  curative  influence  over  this  disease.  The  treatment,  therefore,  resoWoi 
itself  into  meeting  symptomatic  indications,  and  adopting  means,  mediciMl 
and  hygienic,  which  may  succeed  in  arresting  the  progress  of  the  diaeaae, 
improving  the  general  condition  of  the  patient,  and  prolonging  life.  Theio 
objects  of  treatment  will  embrace  the  prolonged  use  of  preparations  of  iioo, 
the  various  tonics  which  are  likely  to  improve  appetite  and  promote  digM- 
tion,  hiemostatic  remedies  and  appliances,  an  alimentation  as  abundant  and 
nutritious  as  possible,  cod-liver  oil  as  a  nutrient,  favorable  climatic  influenoct, 
out-of-door  life,  mental  diversion,  and  all  available  sanitary  measures  with  raf* 
ence  to  nutrition  and  general  invigoration. 


CHAPTER    III. 
PSEUD0-LEUC0CYTHJ5MIA— HODGKIN'S  DISEASE. 

PSEUDO-LEUCOCYTH^MIA  is  the  name  of  an  affection  in  which  m- 
tomical  changes  similar  to  those  in  Icucocythaemia  are  present,  witboal 
an  increase  of  white  corpuscles  in  the  blood.     In  many  cases  the  anatomied 
changes  are  apparently  identical  in  both  diseases.     In  such  cases  it  seaai 
unscientific  to  make  one  symptom — namely,  the  presence  of  an  excess  of    - 
white  corpuscles — the  basis  of  classification.     In  justification  of  thi8,lio«-    ■ 
ever,  it  may  be  said  that  the  difference  in  the  state  of  the  blood  not  improb-  ^ 
ably  depends  upon  anatomical  conditions  which  have  not  yet  been  recognisei    ' 
Lymphatic,  splenic,  and  perhaps  medullary  varieties  may  be  distinguished  ii    ] 
pseudo-leucocythsBmia  upon  the  same  grounds  as  in  leucocythsemia.    Id  tht    ' 
majority  of  cases  the  lymphatic  glands  are  primarily  and  most  extensirely   > 
involved.     Hence  the  lymphatic  form  is  the  one  generally  meant  when  tM    , 
term   pseudo-lcucocythaemia   is   used  without  qualification.      A   medalhiy 
variety  has  not  been  recognized  generally,  but  certain  Ijascs  of  pn^j^ressiTt 
pernicious  anremia  probably  belong  to  this  subdivision.     To  these  referenei 
will  be  made  in  the  next  article.     In  splenic  pseudo-leucocythaDmia  the  spiral 
is  the  part  mainly  affected.     This  variety  has  been  called  also  splenic  ansail 
and  simply  hypertrophy  or  tumor  of  the  spleen.     It  is  not  to  be  confoQiiM 
with  the  chronic  enlargement  of  the  spleen  due  to  malarial  infection.    Il 
splenic  pseudo-leucocytha^mia  the  lymphatic  glands  are  usually,  if  not  tlwij% 
involved,  but  to  a  less  extent  than  in  the  lymphatic  variety  of  the  disetsa. 
As  the  affection  of  the  spleen  and  that  of  the  lymphatic  glands  are  asoallj 
combined,  it  is  no  more  possible  to  draw  a  sharp  line  of  distinction  betweea 
the  splenic  and  the  lymphatic  variety  than  between  the  same  forms  of  lemc 
cocythtiemia.      While  the  splenic  variety  of  leucocytha^mia  is  much 
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common  than  tbe  lymphatic,  the  reverse  is  true  in  psendo-leucocythsemia.  | 
The  anatomical  changes  in  the  spleen  are  similar  to  those  in  leucucythsemia, 
and  need  not  be  again  described.     A  nodular  enlargement  of  the  Malpighian 
follicles  is  more  frequent  than  in  leucocythaemia. 

The  following  names  are  in  use  to  designate  the  lymphatic  or  most  fre- 
quent variety  of  pseudo-leucocythsemia :  Uodgkin^s  disease/  adenia  (Trous- 
seau), lymphatic  anaemia  (Wilks),  malignant  lymphosarcoma  (Langhans), 
malignant  lymphoma  (Billroth),  and  lymph-adenusis  (Ranvier,  Gowers).  The 
name  pseudo-leucocythsemia  was  introduced  by  Cohnheim.  It  is  probable 
that  a  number  of  different  pathological  conditions  have  also  been  described 
under  these  names,  especially  the  term  lympho-sarcoma.  Scrofulous  enlarge- 
ments of  the  lymphatic  glands,  enlargements  confined  to  a  single  group  of 
glands,  and  the  rare  cases  of  primary  sarcoma  beginning  in  one  group  of 
glands  and  forming  metastases  in  various  parts  of  the  body,  but  not  by 
preference  in  other  lymphatic  glands,  are  to  be  excluded  from  the  disease 
under  consideration.  In  this  affection  several  groups  of  glands,  sometimes 
nearly  all  in  the  body,  are  involved.  In  a  large  proportion  of  cases  the 
spleen  and  the  liver  are  enlarged.  Secondary  deposits  may  be  present  in 
most  parts  of  the  body. 

The  change  in  the  lymphatic  glands  consists  in  an  increase  of  the  cells 
and  of  the  reticulum.  Virchow  and  later  writers  distinguish  two  forms  of 
lymph-adenoma,  the  soil  and  the  hard.  In  the  soft  variety  the  glands  are 
large,  sofl,  almost  fluctuating,  of  a  gray  or  reddish-gray  color,  and  often 
filled  with  ecchymoses.  The  enlargement  is  due  to  a  new  growth  of  lymph- 
oid cells,  between  which  is  a  delicate  reticulum  with  wide  meshes.  In  the 
hard  form  the  consistence  of  the  swollen  gland  is  firm,  the  color  grayish  or 
yellowish-white,  and  with  the  hyperplasia  of  the  cells  there  is  a  new  growth 
and  a  thickening  of  the  reticulum  or  stroma,  denser  and  more  marked  than 
in  the  soft  lympho-sarcoma.  There  are  transitional  forms  between  the  hard 
and  the  soft  variety.  In  many  cases  the  hard  is  a  later  stage  of  the  soft 
enlargement.  In  the  same  case  the  characters  are  not  always  uniform.  Some 
glands  may  be  hard  and  others  soft.  It  is  therefore  not  desirable  to  make  a 
sharp  distinction  between  hard  and  soft  lymph-adenoma,  although  there  are 
undoubtedly  cases  in  which  the  hyperplasia  of  the  reticulum  predominates 
from  the  onset,  the  glands  in  no  stage  of  the  affection  having  been  soft.  It 
is  the  soft  variety  which  corresponds  more  closely,  in  the  anatomical  appear- 
ances of  the  lymphatic  glands,  with  leucocythsemia.  The  enlarged  glands 
may  reach  the  size  of  a  hen's  egg.  They  may  remain  distinct  or  may 
become  compacted  together  into  a  nodular  mass,  in  which  the  individual 
glands  can  no  longer  be  distinguished.  In  the  latter  case  there  has  been  cither 
a  periadenitis  or  an  extension  of  the  lymphatic  growth  into  the  capsule  of 
the  gland  and  into  the  surrounding  connective  tissue.  The  skin  over  the 
swollen  glands  is,  as  a  rule,  freely  movable,  rarely  adherent.  Upon  section  of 
the  glands  the  normal  distinction  between  cortex  and  medulla  is  usually  oblit- 
erated. In  the  harder  tumors,  often  shining  and  more  or  less  hyaline  masses 
of  fibroid  tissue  may  be  detected.  Fatty  and  caseous  degenerations  are  very 
rare,  a  circumstance  which  distinguishes  lymph-adenomateus  from  scrofulous 
enlargements.  The  affection  begins  oftenest  in  the  cervical  glands.  It  has 
a  tendency  to  involve  especially  the  glands  along  the  great  vessels ;  hence, 

*  Hodgkin  published  his  olJBervations  in  1832  (Medito-Chirurgical  Tmm,y  vol.  xvii. 
p.  69),  before  leucocythaemia  was  known.  He  first  called  attention  to  coincident  enlarge- 
ment of  the  spleen  and  of  the  lymphatic  glands  as  a  distinct  disease.  His  description 
inclnded,  undoubtedly,  cases  both  of  leucocythwmia  and  of  pseudo-leucocytha?mia. 
8ome  writers  apply  the  name  Hodgkin's  disease  to  lymphatic  leucocythaemia  as  well 
as  to  pseudo-Ieucocythsemia. 
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the  retro-peritoneal  glands  are  more  frequently  affected  than  the  mescDterie^ 
The  starting-point  of  the  disease  may  he  in  the  mediastinal  glands.'  Tht 
affection  may  remain  for  a  considerable  time  stationary  in  one  group  of 
glands  without  impairment  of  the  general  health,  and  then  rapidly  ineram 
and  become  generalized,  with  the  development  of  marked  cachexia.  Tht 
glands  may  attain  a  large  size  without  making  compression  upon  surrmuiA' 
ing  blood-vessels,  but  in  some  cases  there  are  severe  symptoms  resultiDg  ttom 
pressure  on  the  vessels,  the  air-passages,  etc. 

The  spleen  is  enlarged,  according  to  Gowers,  in  four-fiflhs  of  the  Ciiefc 
The  increase  in  size  may  be  enormous,  but,  as  a  rule,  it  is  much  less  than  ia 
leucocythaemia.  In  the  smaller  number  of  cases  the  appearance  is  that  of  a 
diffuse  hypertrophy  of  the  splenic  pulp;  in  the  majority  there  are  disseminatal 
whitish  growths  in  the  form  of  nodules  throughout  the  spleen.  These  avi 
probably  hypertrophied  Malpighian  follicles  and  growths  in  the  periarterial 
sheaths.  Infarctions  may  be  observed  as  in  leucocythsemic  spleens.  In  the 
liver  there  may  be  lymphoid  nodules  or  a  diffuse  infiltration  of  the  interlolNi* 
lar  tissue  with  lymphoid  cells.  In  the  latter  case  grayish  streaks  surrouai 
the  acini.  The  hepatic  capillaries  may  be  distended  with  blood.  As  poinlei 
out  by  Schulz,  the  secondary  lymphoid  formations  in  the  different  parts  of 
the  body  involve  especially  the  walls  of  the  vessels.  These  secondary  growthi 
have  been  met  with  in  nearly  all  parts  of  the  body,  as  the  kidneys,  the  seroas 
membranes,  the  testicles,  the  lungs,  the  brain,  the  retina,  the  skin,  etc  Tke 
thymus,  the  solitary  follicles,  and  Peyer's  patches  may  be  diseased,  as  in  ka> 
cocythaamia.  The  marrow  of  the  bones  may  present  a  reddish  appearanoe,  Sf 
in  pernicious  anaemia,  and  may  contain  lymphomata.  It  rarely  shows  thi 
pyoid  alteration  found  in  leukaemia. 

Wc  are  at  present  unable  to  explain  the  relations  between  pseudo-lenc^ 
cythaBmia  and  leucocythaemia.     We  do  not  know  why  apparently  identieil 
changes  in  the  lymphatic  structures  should  be  attended   in  one  case  Ij 
increase  of  white  corpuscles  in  the  blood,  and  not  in  another  case.    71m  < 
theory  that  in  pseudo-leucocythaemia  there  is  some  obstacle  to  the  passsge  sf 
cells  from  the  hyperplastic  lymphatic  glands  into  the  blood-  or  lymph-cumil 
is  plausible,  but  is  not  supported  by  any  anatomical  facts.     Ackermana'  lif^ 
succeeded  in  injecting  the  afferent  and  the  efferent  lymphatic  vessels  of  bolk 
the  soft  and  the  hard  glands.     He  finds  them  pervious.     The  fact  that 
may  be  the  same  changes  in  the  spleen,  lymphatic  glands,  and  in  other  psrfii 
in  pseudo-leucocythaemia  as  in  leucocythsemia  is  evidence  against  the  view  rf 
those  who  hold  that  in  leucocythsemia  these  changes  are  the  result  of  a  iri^ 
mary  increase  of  white  corpuscles  in  the  blood.     In  some  cases,  especially  rf 
hard  lymph-adenoma,  the  origin  of  the  growth  appears  to  be  local ;  but  in  tm  I 
majority  of  cases  several  groups  of  glands  are  affected  simultaneously  or  k 
rapid  succession.     In  such  cases  a  primary  dyscrasia  is  assumed  to  exist 

The  SYMPTOMATOLOGY  of  lymphatic  pseudo-leucocythaemia  embraces  tlt^ 
events  which  belong  to  the  clinical  history  of  leucocythaemia — namely,  geaenl  | 
debility,  feebleness  of  the  circulation,  hemorrhages,  general  dropsy,  plearid%^ 
and  other  complications,  together  with  the  varied  phenomena  referable  to  |M 
sistent  progressive  anaemia.  A  distinctive  feature  is  the  occurrence,  i 
formly  earlier  and  more  extensive,  of  enlargement  of  lymphatic  glands, 
often  the  development  of  lymphoid  tumors  where  these  glands  are  not  i 

^  R.  Schulz  {ArtK  </.  Heilhindf,  Jahrg.  15,  p.  223,  1^4)  has  analyzed  38  cam  «Kt^ 
reference  to  the  frequency  with  which  different  groups  of  Klands'are  aflSMted.   Ihljij 
cervical  glands  were  affected  in  28  cases,  the  retro-peritoneal  in  21,  the  ingainiJ  ial^-f , 
the  mediastinal  in  18.  the  bronchial  in  14,  the  mesenteric  in  14,  the  lumnur  in  ll^lkft^ 
axillary  in  9,  the  cubital  in  4,  the  ttopliteal  in  1. 

' "  ifeber  die  maiigneti  Lymphome,*'  i>tM.  Bem^  1879. 
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mally  discoTerable.  The  cervical  glands  are  affected  in  a  great  majority  of 
cases,  and  in  most  of  these  cases  primarily.  The  aggregated  enlarged  glands 
may  attain  to  a  large  size,  causing  much  deformity.  Next  in  frequency  the 
axillary  glands  are  affected.  The  glands  in  the  anterior  and  posterior  medias- 
tinum, the  bronchial,  the  cardiac,  the  retro-peritoneal,  the  mesenteric,  and  the 
inguinal  glands,  may  be,  severally  or  collectively,  the  seats  of  the  local  affec- 
tion. Lymphatic  growths  may  be  found  in  the  tonsils,  the  thorax,  the  soft 
mlat«,  the  posterior  part  of  the  tongue,  the  oesophagus,  and  beneath  the  skin. 
Perhaps  the  most  remarkable  case  on  record  as  regards  the  extensive  distribu- 
tion of  these  growths  or  tumors  was  reported  by  Dr.  James  H.  Hutchinson.^ 
In  this  case,  exclusive  of  enlarged  cervical  glands,  of  a  tumor  of  the  size  of  a 
hazel-nut  on  the  upper  eyelid,  and  of  a  large  tumor  involving  the  sternum  and 
the  anterior  mediastinum,  two  hundred  and  thirty-nine  tumors,  ranging  in  size 
from  that  of  a  small  pea  to  half  a  walnut,  were  counted  on  the  surface  of  the 
body.  There  were  twenty  tumors  on  the  surface  of  the  brain.  A  tumor 
surrounded  the  bodies  of  the  sixth,  seventh,  and  eighth  dorsal  vertebrae,  and 
extended  within  the  spinal  cord,  causing  complete  paraplegia.  Three  hundred 
small  tumors  were  counted  within  the  lungs.  Small  tumors  were  scattered 
over  the  peritoneal  covering  of  the  intestines.  It  is  noteworthy  that  in  this 
case  the  spleen  and  liver  were  healthy.  An  unusual  feature  was  the  exist- 
ence of  intracranial  lymphatic  growths. 

The  pressure  of  the  tumors  in  different  situations  may  give  rise  to  import- 
ant symptoms.  Pressure  upon  the  larynx  or  trachea  may  obstruct  respiration, 
and  death  is  sometimes  due  to  suffocation.  Paralysis  of  the  laryngeal  muscles 
may  be  caused  by  pressure  upon  the  recurrent  laryngeal  nerves.  Obstruction 
of  the  bronchi  may  be  caused  by  enlarged  bronchial  glands.  The  heart  is 
sometimes  dislocated.  The  oesophagus  in  rare  instances  is  obstructed.  The 
cervical  tumors  may  diminish  the  arterial  supply  to  the  brain  by  pressing  upon 
the  carotids,  or  they  may  induce  venous  congestion  by  pressure  upon  the  jugu- 
lar veins  or  the  vena  cava.  Deafness  is  not  infrequently  produced  by  growths 
within  the  pharynx.  The  pneumogastric  nerve  may  be  involved  in  a  tumor, 
and  the  action  of  the  heart  be  thereby  retarded.  Pain  in  the  upper  or  lower 
extremities  may  result  from  pressure  upon  the  nerves  in  the  axillary  and 
inguinal  regions.  The  femoral  vein  may  be  compressed  and  oedema  of  the 
lower  limb  follow.  Jaundice  is  sometimes  attributable  to  pressure  upon  the 
bile-duct.  Gastric  disturbances  and  diarrhoea  may  be  symptomatic  of  lymph- 
oid growths  in  the  stomach  and  intestines. 

The  duration  of  pseudo-leucocythaemia,  like  that  of  leucocythaemia,  varies 
from  a  few  weeks  to  many  years.  Of  42  cases  analyzed  by  Dr.  Hutchinson, 
in  29  death  took  place  within  two  years,  and  in  34  within  three  years.  The 
average  duration  is  a  little  less  than  that  of  leucocythaemia. 

As  regards  causation,  as  little  is  known  of  this  disease  as  of  leucocythaemia. 
In  the  larger  number  of  cases  the  age  is  between  ten  and  thirty  years,  but 
the  disease  sometimes  occurs  in  childhood  and  in  extreme  old  age.  A  decided 
influence  pertains  to  sex,  a  large  majority  of  patients  being  males.  An  etio- 
logical agency  referable  to  antecedent  diseases  or  to  habits  of  life  or  to  any 
appreciable  morbid  influences  has  not  been  established.  The  disease  often 
occurs  in  persons  who  at  the  time  of  its  development  apparently  were  per- 
fectly well. 

The  DIAGNOSIS  of  lymphatic  pseudo-leucocythaemia  is  based  upon  symp- 
toms common  to  this  disease  and  to  leucocythaemia,  taken  in  connection  with 
the  affection  of  the  lymphatic  glands  and  the  fact  that  there  is  not  an  increase 
in  the  white  corpuscles  of  the  blood  sufiicient  to  constitute  the  leucocythaemic 
ooDdition.     The  affected  lymphatic  glands  do  not  undergo  the  processes  of 

1  Vide  2Vtiii«.  Cblkge  cf  Pkysieiana  of  Philadelphia,  3d  Series,  vol.  i.,  1875. 
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necrosis  and  suppuration  which  characterize  scrofula ;  nor  are  there  the 
gradual  invasion  of  adjacent  parts  and  the  ulcerations  which  charaeteriie  the 
local  history  of  carcinoma. 

The  PROGNOSIS  is  no  better  than  in  oases  of  leucocythsemia.  The  supposed 
instances  of  recovery  in  an  early  stage  are  open  to  the  suspicion  of  an  error 
in  diagnosis.  There  are  probably  very  few  if  any  exceptions  to  the  rule  of 
a  fatal  termination  when  the  disease  is  so  far  advanced  that  the  diagnosis  is 
positive.  The  progress  of  the  disease  may  be  either  slow  or  rapid.  It  is  rapid 
in  cases  with  pyrexia,  profuse  hemorrhage,  and  considerable  anasarca.  The 
extent  of  the  distribution  and  the  degree  of  the  glandular  growths  constitute 
a  measure  of  the  tendency  to  a  rapid  progress.  The  immediate  cause  of  death 
may  be  an  important  complication,  such  as  disease  of  the  kidneys,  purulent 
pleuritis,  etc.  The  pressure  of  the  tumors  on  important  parts  may  lead  to 
the  fatal  ending.  Irrespective  of  these  causes,  the  disease  proves  fatal  by 
slow  asthenia. 

Measures  of  treatment  have  been  directed  especially  to  the  affected  glands. 
The  external  application  of  iodine,  the  employment  of  cold  and  heat,  frictioiis, 
blisters,  the  injection  into  the  tumors  of  iodine,  nitrate  of  silver,  carbolio 
acid,  arsenic,  and  other  topical  remedies,  and  galvano-puncture,  have  all  been 
tried,  with  but  little  if  any  satisfactory  result.  Excision  of  the  affected 
glands  has  been  repeatedly  resorted  to,  but  the  efficacy  of  this  measure  has 
not  been  established.  The  removal  of  the  tumors  or  their  dispersion  by  any 
local  treatment  would  not  strike  at  the  root  of  the  disease.  An  unknown 
essential  pathological  condition  underlies  the  affection  of  the  glands.  This 
condition  cannot  be  reached  by  any  therapeutical  appliances  as  yet  ascer- 
tained. Excision,  however,  of  enlarged  glands  may  be  advisable  with  a  view 
to  relieve  parts,  such  as  the  larynx  or  trachea,  sensory  nerves,  etc,  ftom 
pressure.  The  internal  use  of  arsenic,  the  doses  increased  to  the  utmost  limit 
of  toleration,  and  conjoined  with  the  injection  of  Fowler's  solution  into  the 
affected  glands,  has  been  advocated  by  Winiwarter  as  a  useful  method  of 
treatment,  but  the  utility  which  he  attributed  to  it  has  not  been  confirmed. 

Aside  from  any  treatment  instituted  with  the  hope  of  effecting  a  cure,  the 
objects  and  the  measures  are  those  stated  in  connection  with  leucocythasmia. 


CHAPTER  IV. 
PERNICIOUS    ANEMIA. 

THE  name  pernicious  ansemia  is  given  to  a  severe,  often  fatal,  form  of 
anteniiji  for  which  we  are  unable  to  assign  a  sufficient  cause  either  before 
or  after  death.  The  disease  has  also  been  called  idiopathic  or  essential  anae- 
mia. This  form  of  anajmia  was  first  described  by  "Walter  Channing  of  Boston 
in  1842.  Subsef|uently,  Addison  described  idiopathic  aniemia  clearly  and  con- 
cisely. Since  Biermer's  publication  upon  progressive  pernicious  anaemia  in 
1872  special  att<?ntion  has  been  directed  to  this  disease. 

Pernicious  anasmia  may  develop  without  any  apparent  cause,  in  persons 
previously  healthy  and  in  good  hygienic  surroundings.  More  frequently  it 
is  secondary  to  conditions  which  ordinarily  impair  the  health  or  produce  sim- 
ple anaemia.     Thus,  pernicious  anaemia  has  been  observed  especially  among 
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ioite  pwrly  hoased,  soantil j  clad,  or  imperfectly  nourished ;  and  also  during 
trifler  pregnancy,  particularly  aft«r  repeated  pregnancies.  Further  causes 
wkkh  have  been  noticed  are — exhausting  discharges,  such  as  diarrhoea,  re- 
|fil«d  hemorrhages,  mental  anxiety,  and  excessive  mental  or  physical  exertion. 
lie  disease  baa  been  observed  to  follow  typhoid  fever.  Endemic  influences 
iare  also  been  thought  to  be  of  some  importance  in  the  etiology  of  this  dis- 
flHe.  An  unusually  large  number  of  cases  has  been  reported  from  Switzer- 
Jtfd  and  certain  parts  of  Germany.  In  this  country  it  seems  to  be  less  com- 
Bon,  although  it  is  by  no  means  a  rare  disease.  Excluding  cases  dependent 
Hfpon  child-bearing,  pernicious  anaemia  is  as  common  among  men  as  among 
vonen.     The  disease  is  rare  before  twenty  or  after  sixty  years  of  age. 

It  u  important  to  note  that  the  causes  which  have  been  mentioned, 
alAongh  they  may  explain  a  certain  amount  of  anrcmia,  do  not  account 
Ibr  the  pernicious  character  of  the  anaemia.  To  explain  this,  it  is  necessary 
toAMame  a  profound  disturbance  of  the  blood-forming  organs — a  disturbance 
which  may  be  either  an  excessive  destruction  or  a  lessened  production  of  the 
md  Uood-eorpuscles,  or  both. 

An  aniemia  as  intense  as  pernicious  anaemia  may  develop  in  connection 
with  certain  structural  diseases,  such  as  malignant  tumors,  chronic  Bright's 
fawc,  phthisis,  leucocythaemia,  pseudo-leucocythaemia,  syphilis,  chronic 
jnlaria,  chronic  diarrhoea,  and  the  presence  in  the  intestine  of  the  parasite 
JiM€l^loitcmvm  duodenale.  The  anaemia  in  these  cases  is  symptomatic, 
whereas  it  belongs  to  the  conception  of  pernicious  or  idiopathic  anaemia 
Aat  no  adequate  cause  can  be  found  to  explain  the  anaemia. 
It  may  happen  that  the  exclusion  of  some  of  the  structural  conditions 
yned  is  not  easy  or  even  possible  during  the  life  of  the  patient ;  and  upon 
Mt-nortem  examination  they  may  escape  detection  or  their  recognition  may 
iepend  in  an  unusual  degree  upon  the  knowledge  and  skill  of  the  pathologist. 
Hence  it  is  that  a  certain  amount  of  uncertainty  surrounds  the  diagnosis  in 
ny  eases  of  pernicious  anaemia.  Thus,  it  has  repeatedly  happened  that  a 
M  supposed  during  life  to  be  an  instance  of  pernicious  anaemia  has  proven 

SB  post-mortem  examination  to  be  one  of  latent  cancer  of  the  stomach.  A 
le  group  of  cases  once  supposed  to  belong  to  pernicious  anaemia,  and 
feicribed  as  tropical  chlorosis  and  as  the  anaemia  of  workers  in  tunnels,  has 
keo  found  to  depend  upon  the  presence  of  the  Anchi/losUymum  duodenale.  A 
:  certain  number  of  cases  with  all  of  the  symptoms  of  pernicious  anaemia  has 
kcD  proven  to  depend  upon  degeneration  of  the  gastric  tubules,  thus  estab- 
bluDg  a  mode  of  causation  of  profound  anaemia  which  was  suggested  by  the 
athor  as  long  ago  as  18G0.*  It  is  probable  that  certain  other  obscure  forms 
4  profound  anaemia,  which  now  receive  a  provisional  shelter  under  the  name 
tf  pernicious  anaemia,  will  be  relegated  by  future  investigations  to  other  eat- 
eries. 

The  most  important  of  the  anatomical  changes  in  pernicious  anaemia 

Rkte  to  the  blood.     It  is  probable  that  in  many  cases  there  is  a  diminution 

fa  the  quantity  of  blood  out  of  proportion  to  the  reduction  in  the  weight  of 

Ac  body.     Such  a  true  oligaemia  was  proven  by  Quincke  to  exist  in  two  of 

I  his  cases.    A  dimiqution  in  the  mass  of  blood,  however,  is  usually  more  a  mat- 

F  ler  of  inference  than  susceptible  of  actual  proof.    An  essential  change  in  this 

[   dbease  is  the  loss  of  red  blood-corpuscles,  or  oligocythaemia,  which  may  be 

aeniratelj  estimated  by  means  of  the  haemacytometer.     The  blood  appears 

sbaonnally  pale.     In  pernicious  anaemia  the  number  of  red  corpuscles  may 

t  be  reduced  to  one-third  or  even  one-tenth  of  the  normal  amount.     Instead  of 

'  fi^OOOyOOO  red  corpuscles  per  cubic  millimetre,  it  is  common  to  find  no  more  than 

1^500,000.     The  number  is  exceptionally  reduced  to  500,000  or  even  lower. 

'  Austin  Flint,  American  Mtdioal  TYmes,  1860. 
•    25 
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The  quantity  of  hfemrtjQrU»bin  is  fiat   always  reductid  in  proportioti  to  i\ 
diminution  of  red  blood-corpuscles,  so  that  the  actual  degret*  of  tiuiieaitii  m«i 
He  less  intense  than  is  indicated  by  simply  counting  the  corpuscles.    It  i^  (n*^ 
sidered  by  Laache  as  somewhat  characteristic  of  pernicious  aineuua,  in  contr 
with  chlorosis,  that  the  percentage  of  ha_»nioglobin  in  the  red  blootl -corpuscle 
is  greater  than  normal.     There  may,  however,  be  extreme  reduction  in  ih 
iiuantity  of  haemoglobin,  as  in  a  fatal  case  reported  by  Quinciuaud,  in  whiol 
tile  percentage  of  htcmogh»bin  was  2S  (instead  of  the  nonnal  \2  to  14),  MofJ 
commonly  than  in  any  other  form  of  ani^mia,  the  red  blood-corpuscles  prest^nj 
abnormalities  in  size  and  in  shape.      There  may  be  large  corpuscles,  12  t^j  14 
/I  in  diameter,  as  well  as  stnall  corpuscles  less  than  <j  fi  in  diaun'tor.     Thcfl 
are  frequently  diversities  in  form  described  under  the  name  *^  [»t»ikilocytosis' 
(p.  60),  such  as  pear-shaped,  ring-shaped,  cup-shaped,  kidney -shaped  cor|>us- 
clea,  corpuscles  with  tail-like  proeesses^  etc.     There  may  be  alterations  in  tlic 
composition  of   the  red    blood-corpuscles  revealed  only  by  certain   staining 
reagents*       Nucleated    red    bIood*corpusclea   are    sometimes — according   i 
Khrlich   usually — ^present.     Blood-plates  are  generally   fewer    than  nonn:t 
The  white  blood -corpuscles  are  usually  not  increased  in   number,  but   thcw 
have  been  a  few*  curious  cases  observed  in  which  a  sudden  invn>iion  of  til 
blood  with  large  numbers  of  leucocytes  occurred,  so  that  the  peruiciotti  tna 
mia  became  an  actual  leucocytha^mia. 

The  specific  gravity  of  the  blood  is  reduced  in  consequence  ' 
lion  in  solid  constituents.  In  one  case  Quincke  estimated  the  >| 
at  1028,  instead  of  the  normal  1055. 

The  body  is,  as  a  rule,  not  emaciated,  and  there  may  b<5  decide' i 
The  surface  of  the  body  and  the  various  organs  and  tissues  are  t^xtremclj 
pale.  Small  extravasations  of  blood  are  usually  found  in  different  parti 
The  most  frequent  seat^  of  occhymoses  are  the  retina,  the  inner  surface  at 
the  dura  mater,  and  the  serous  membranes.  The  hemorrhages  in  the  retiul 
are  usually  small.  They  are  most  frequent  near  the  papilla  and  along  th| 
vessels.  The  ecehyinoses  in  the  retina  often  present  a  whitish  or  grayi?<h 
centre.  More  or  less  general  cede  ma,  with  dropsical  accumulations  in  the 
serous  cavities,  is  common.  There  may  be  a  slightly  jaundiced  tint  of  this 
fluid  as  well  as  of  the  sclerotic  coat  and  of  the  integument. 

Almost  without  exception  in  the  fatal  cases  of  pernieiuus  ui 
more  or  less  fatty  degeneration  of   the  heart.     Often   this  (i^ 
extreme  and  extends  throughout  the  whole  thickness  of  the  heart.    The  hfttf 
walls  are  usually  flabby.     Fatty  degenerution  of  the  hepatic  and  of  the  rent 
epithelium  has  also  been  observed. 

The  spleen  may  be  unchanged  or  it  may  be  moderately  swollen.  Th 
lymph-glands,  which  are  usually  nonnal  in  appearance,  may  be  sruuewha 
swollen  and  of  a  deej>-red  color,  containing  an  unusual  number  of  red  bloo4 
corpuscles^  among  which  may  be  nucleated  red  corpuscles. 

An  interesting  lesion  of  pernicious  aniemia  is  n  large  aoeumulation  of  ir 
'or  some  forrio  compound  in  certain  organs  of  the  body,  especially  in  the  livc^ 
the  spleen,  the  kidneys,  and  the  marrow  of  the  bones.  If  microscopic  section 
of  these  organs  be  treated  with  sulphide  of  ammonium,  a  great  quantitv  nj 
greenish-black  granules  of  sulphide  of  iron  can  be  seen  in  the  cells,  Thn| 
the  hepatic  cells  may  appear  thickly  studded  with  such  granules.  Thi»  accfl 
muhition  i»f  iron  points  to  an  enormous  destruction  of  red  blood-eorpuselcs,  fd 
the  iron  is  doubtlc^ss  derived  from  this  source. 

In  the  great  innjority  of  cases  of  pernicious  anflemia,  although  not  inrar 
ably,  the  fatty  m.irrow  which  is  normally  present  in  tlic  long  bones  of  oil  alt 
is  changed  into  rt»d  or  lymphoid  marrow,     Microscopic  ex.imination  of  t.h4 
altered  maiTow  :<!io\vt*  that   the  fat-Le^^  hiive   in   L'reut  part   disa|>pc:in  d. 
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kftTe  been  replaced  by  large  and  small,  coarsely  and  finely  granular,  medullary 
erib.  Id  addition,  as  first  pointed  out  by  Cohnheim,  there  are  often  nucle- 
■feed  red  corpuscles  in  considerable  number,  which  would  seem  to  indicate 
aa  increase  in  the  blood-forming  function  of  the  marrow.  Cells  containing 
ved  corpuscles  or  their  fragments  are  often  found  in  large  number  both  in  the 
auUTOW  and  in  the  spleen.  In  a  few  cases  there  has  been  observed  a  change 
b  (he  marrow  resembling  the  pyoid  alteration  of  leucocythacmia.  Also  in  a 
ttm  eases  lymphomatous  growths  have  been  found  in  the  marrow  of  the  bones, 
ik  the  periosteum,  and  in  the  kidney. 

These  changes  in  the  marrow  have  led  to  the  idea  that  at  least  some  cases 
rf  pernicious  anaemia  may  be  regarded  as  the  myelogenic  form  of  pseudo- 
IraeocTthaemia.  This  view  is  probable,  but  an  objection  to  it  is  that  similar 
ckuiges,  although  generally  less  intense,  are  often  present  in  severe  symp- 
iHwtic  ansemia. 

The  anatomical  changes  found  after  death  from  pernicious  anaomia  arc  not 
fMuliar  to  this  disease,  but  may  be  present  in  profound  anaemia  from  any 
wue.  Nor  do  these  changes  explain  the  pathogeny  of  the  anaemia.  As 
•Inadj  mentioned,  the  high  percentage  of  iron  found  in  different  organs  is 
•ridence  of  abnormally  great  destruction  of  red  blood-corpuscles,  although 
IBlhing  is  known  as  to  the  cause  of  this  destruction. 

The  SYMPTOMS  of  pernicious  anaemia,  in  so  far  as  they  represent  a  profound 
nd  persistent  anaemic  condition,  are  essentially  those  belonging  to  the  clinical 
liKory  of  the  grave  haematopoietic  diseases  already  considered — namely,  leu- 
CMjthsemia  and  pseudo-leucocythtemia.     Anorexia,  nausea,  and  vomiting  are 

Cptoms  more  constant  and  prominent  than  in  the  diseases  just  named, 
e  than  twenty-five  years  ago,  I  ventured  to  predict  that  the  disease 
isiM  be  found  to  involve  degenerative  changes  in  the  gastro-intestinal 
lihales.  In  a  certain  number  of  cases  this  prediction  has  been  found  to 
k  correct.  (See  p.  439.)  In  respect  of  the  symptomatology  it  will  suffice 
ll  state  the  points  embraced  in  the  diagnosis. 

The  liability  to  the  error  of  mistaking  for  pernicious  ana?mia  that  which 
■  ijmptomatic  of  some  obscure,  grave  local  affection,  especially  carcinoma, 
1m  be^  already  mentioned.     This  error  cannot  always  be  avoided.     Inves- 

Stions,  however,  should  always  be  directed  to  the  discovery  of  some  local 
ption  adequate  to  explain  the  ansemia.     A  positive  diagnosis  requires  the 
odntion  of  any  such  affection.     A  diagnostic  point  bearing  on  this  inquiry 
aittes  to  the  nutrition  of  the  patient.     Addison  called  attention  to  the  fact 
Ait  in  the  cases  of  idiopathic  fatal  anaemia  which  he  described  emaciation 
tu  not  marked,  considerable  embonpoint  being  often  maintained.      As  a 
file,  it  is  otherwise  when  ansemia  is  symptomatic  of  a  grave  affection  like 
arrinoma.     In  some  cases  of  pernicious  anaemia,  however,  there  is  extreme 
waeiation. 
Lencocythaemia  is  excluded  by  the  absence  of  the  characteristic  blood- 
r  cktnge  expressed  by  the  name.     The  white  blood-corpuscles  are  not  in  suf- 
I   ieieDt  excess  to  denote  that  disease.     Pseudo-leucocythsemia  is  excluded  by 
I    the  absence  of  the  affection  of  the  lymphatic  glands  which  characterizes  the 
'    Aease  generally  understood  by  that  name,  more  commonly  known  as  Hodg- 
kk's  disease. 

The  question  arises  not  infrequently  in  cases  of  simple  ansemia  and  chlo- 
tofis,  in  which  the  anaemic  condition  is  unusually  intense  and  rebellious, 
whether  the  antemia  be  not  pernicious.  As  bearing  on  this  (juestion  the 
.  following  points  are  to  be  considered :  An  adequate  discoverable  causation 
senders  it  probable  that  the  anaemia  is  benign.  Yet  an  an«Tmia  traceable 
to  causes  which  seem  to  be  adequate  may  prove  to  be  pernicious.  Intract- 
•hilitj  of  the  disease  after  the  removal  of  supposed  causes  and  the  faithful 
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employment  of  appropriate  measures  of  treatment  is  proof  of  a  pernk-in 
cliaracter.  Certain  events  belonging  to  the  elinic^l  Imtory  of  pemiciaa 
smaMnia  rarely  oceur  in  benign  ana?ujia  and  ehlorosis^  however  protracteiJ. 
Th«se  events  are  hemorrhages  in  different  situations,  general  dropsy,  and 
pyrexia.  Pyrexial  paroxysms  of  greater  or  less  intensity,  of  variable  dun- 
lion,  and  irregular  in  their  occurrence  are  frequent  in  pernicious  anirmia.  as 
they  are  also  in  lcucueytha?niia  and  pseudo-leucocythremia.  The  loudDt**itf 
of  the  haJmic  muruiurs — cardiac,  arterial,  and  venous — is  somewhat 
nostio  of  pernicious  una-mia.  Xotable  feebleness  of  the  heart's  ;i 
pointing  to  fatty  dcgenenition,  has  diagnostic  significance.  Age  \h  to  bv 
taken  into  aecovint ;  in  the  majority  of  cases  pernicious  ansemia  affect*  per- 
sons in  the  middle  period  of  life,  whereas  chlorosis  in  a  large  proportion  of 
cases  affects  young  subjects.  It  remains  to  be  determined  by  clinical  ob<^?r- 
vationii  how  much  can  be  iuferred  fromthe  abnormal  appearances  of  the  n'A 
corpuscles  as  regards  the  diagnosis.  Impaired  vision  dependent  on  reiiinil 
eeehymoses  is  to  be  included  among  the  diagnostic  points,  as  well  as  the 
existence  of  ecchynioses  without  an  appreciable  impairment  of  vision,  Th*! 
employment  of  the  ophthalmoscope  is  thus  <if  importance  with  referenee  to 
the  diagnosis.  According  to  Quincke,  eechymotie  spots  in  the  retina 
so  frequent  in  pernicious  ansemia,  and  so  rare  in  other  affections  involvin 
unsemia,  that  they  have  a  significance  almost  pathognomonic.  That  autlu 
has  aUo  called  attention  to  the  occurrence  in  some  cases  of  a  systolic  pu 
stttion  of  the  superficial  cervical  veins  without  venous  turgescence.  Fvtni 
iional  insufficiency  of  the  tricuspid  valve  is  the  probable  explanation  of  th 
sign,  which  occurs  sometimes  temporarily  in  other  connections. 

The   PKOGNOSis  is  affected  materially  by  the  latitude  of  the  significatioo 
of  the  term  peniicioua  in  thta  application  of  it.     If  a  fatal  t4.*rmination 
essential  for  the  disease  to  be  considered  as  pernicious,  of  course  there  is  ] 
posisibility  of  recovery.     This  is  an  extreme  view.     It  i^uffices  for  the  appl 
cation  of  the  term  pernicious  thai  the  amctuia  present  an  enumtble  of  til 
characters  which  distinguish  it  in   the  cases  which  do  prove  fatal.     Ca 
have  been  reported  presenting  the  requirements  for  the  diagnosis  of  pfl 
nicious  an.Tmia  in  which  recovery  has  taken  place.     Taking  the  view  ju| 
stated.  Bicrmer  and  Quincke  report  0  recoveries  out  of  54  cases,  and  Vxi 
Smith  has  collected  20  cases  of  recovery. 

The  DURATION  of  fatal  cases  varies  from  a  few  weeks  to  several  motitb 
The  average  duration  is  less  than  that  of  leucocythtiumia  and  pseudo^leat] 
cythtemia.  Sudden  death  sometimes  occurs  from  syncope.  Cerebral  hemo 
rhage  may  be  the  immediate  cause  of  death.  If  the  disease  he  develop 
during  pregnancy,  abortion  or  miscarriage  takes  plaee^  the  patient  spee 
dying.  If  death  be  not  caused  by  either  cerebral  hemorrhage  or  syncop 
the  mode  of  dying  is  by  slow  asthenia.* 

The  objects  and  general  principles  of  treatment  are  sufficiently  obviou 
The  removal  of  all  causes  which  may  have  produced  the  disease  or  whiC 
render  it  persisting  and  progressive  is  an  object  of  prime  importancif.     ^ 
substitution  for  these  causes  of  all  agents  and  influences  which  affect  favc 
ably  the  functions  concerned  in  assimilation  and  nutrition  is  the  next  impoi^ 
ant  object.     These  objects  are  widely  comprehensive,  but  it  is  not  necessat| 
to  go  into  details,     The  same  principles  are  involved  as  in  the  treatment 
the  anjumia  in  all  the  grave  diseases  affecting  the  hajujutopoietie  system.    f)l 
medicinal   remedies,  arsenic  has  been   fuund  to  bo  the  most  valuable,  aa 
should  always  be  gi%^en   a  trial      The   ar.senic  should  be   administered 

*  For  a  full  re|»ort  of  tliree  cases,  and  an  analysis  of  the  cases  pohlifthetl  in  Aintr 
(39 )j  vide  article  by  Dr,  J.  U*  Muster  in  Pi'iK^dmtfj$  </  {ht  Fhtlafitl^hta  (\niniv  M^ 


ADDISON'S  DISEASE.  389 

tallj  iDereasiDg  doses.  As  an  extreme  measure,  the  transfusion  of 
has  beeo  resorted  to,  but  thus  far  without  results  affording  encourage- 
to  expect  from  it  more  than  a  temporary  advantage.  Reasoning  a 
t,  more  than  this  cannot  be  hoped  for  from  this  measure,  inasmuch  as  it 
t  meh  the  essential  morbid  conditions  on  which  the  anaemia  depends. 


CHAPTEK    V. 

ADDISON'S    DISEASE. 

5  year  1855, Dr.  Thomas  Addison*  described  an  affection  characterized 
lisease  of  the  suprarenal  capsules,  by  a  peculiar  discoloration  of  the 
id  of  certain  mucous  membranes,  and  by  the  development  of  pro- 
i  and  fatal  asthenia.  This  disease,  in  honor  of  its  discoverer,  is 
isnally  Addison's  diaease.  It  has  also  received  the  names  bronzed^ 
ieascj  melasma  suprarenale^  and  suprarenal  cnpsvlar  disease.  Since 
sterly  description  given  by  Addison  little  has  been  added  to  our 
Ige  of  this  disease,  which  still  remains  one  of  the  most  obscure  in 
>logy.  The  most  important  addition  since  Addison's  memoir  is  that 
Dge  in  the  suprarenal  capsules  usually  presents  certain  well-defined 
cal  characters  common  to  the  great  majority  of  cases.  It  was 
r  by  Addison  that  any  disease  of  the  suprarenal  capsules  was  capable 
acing  the  characteristic  group  of  symptoms ;  it  is  now  known  that, 
e,  the  morbid  process  in  the  capsules  is  a  definite  one,  to  which  the 
bro-caseous  metamorphosis  is  applicable. 

«t  without  exception  both  suprarenal  capsules  are  involved.  The 
may  be  farther  advanced  in  one  than  in  the  other.  The  capsules  are 
found  to  be  enlarged,  of  firm  consistence,  and  with  nodulated  sur- 
The  size  may  equal  that  of  a  small  hen's  egg,  but  it  is  usually  less. 
aea  the  size  is  normal  or  even  less  than  normal.  The  latter  condition 
ly  corresponds  to  a  late  stage  of  the  process.  Upon  section,  usually 
e  of  the  normal  parenchyma  or  of  the  distinction  between  cortex  and 
I  can  be  detected.  The  place  of  the  normal  tissue  is  occupied  by 
.  yellow,  friable,  cheesy  masses  imbedded  in  firm,  grayish,  semi-trans- 
fibrous  tissue.  The  proportion  between  these  two  substances  varies ; 
les  one  predominates  and  sometimes  the  other.  On  close  inspection 
transitions  from  the  grayish  fibrous  to  the  yellow  cheesy  material 
en  be  seen.  The  caseous  substance  may  become  dry  and  calcified,  or 
lollen  and  form  collections  of  thick,  creamy  fluid  resembling  abscesses. 
lole  interior  of  the  organ  may  be  converted  into  a  hard,  cretaceous 
r  into  a  cavity  containing  creamy  fluid.  In  this  case  the  organ  may 
h  diminished  in  size.  In  some  cases  small  grayish  granulations  resem- 
lUiary  tubercles  can  be  seen  around  the  cheesy  material  and  in  the 
stroma.  The  microscopical  examination  of  the  gray  fibrous  material 
b  fibrillated,  sometimes  a  reticulated,  stroma  containing  fusiform  cells, 
td  eells,  and  not  infrequently  giant-cells.  The  caseous  substance  con- 
(kmstiimUonaL  and  Local  Effects  of  Diseases  of  the  Suprarenal  Capsules^  London, 
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sists  of  a  granular  detritus  of  albuminous  and  some  fatty  particles  with  bh^ 
nants  of  cells.     Little  nodules  composed  of  lymphoid  cells  and  giant-ceUi^ 
in  other  words,  of  tuberculous  tissue — have  been  occasionally  observed.    ^  ., 
to  the  nature  of  this  change  in  the  suprarenal  capsules  writers  are  not  agTM^  i 
Some  consider  it  as  a  chronic  inflammation  resulting  in  the  formation  of  eoi*  I 
nective  tissue  and  in  caseation  of  the  inflammatory  products  (Wilks).    OthcQ  .1 
regard  the  alteration  as  tuberculous  in  character.     This  is  the  most  prohUi    ' 
view.     In  not  a  few  cases  undoubted  tuberculous  changes  have  been  foul  ; 
at  the  same  time  in  the  lungs  and  in  other  parts  of  the  body,  but  there  hiif 
been  many  cases  in  which  the  alteration  was  confined  to  the  suprarenal  m^ 
sules.     In  some  cases  tubercle  bacilli  have  been  found  in  the  lesions  of  tfei 
suprarenal  capsules ;  in  other  cases  the  bacilli  have  been  missed.     Fonbr 
observations  upon  this  point  are  needed,  as  well  as  concerning  the  inoeili* 
bility  in  animals  of  the  caseous  substance  in  the  capsules. 

The  altered  capsules  are  usually  found  imbedded  in  a  mass  of  indantil 
fibrous  tissue  which  binds  them  firmly  to  surrounding  structures,  such  uthi' 
liver,  pancreas,  kidneys,  stomach,  vena  cava,  and  diaphragm.  This  0T». 
growth  of  connective  tissue  generally  invades  the  important  sympathclli! 
nerves  in  the  neighborhood  of  the  suprarenal  capsules — namely,  the  soUrul, 
suprarenal  plexuses  and  the  semilunar  ganglia.  Changes  have  beenfou^. 
although  not  constantly,  in  these  nervous  structures.  These  consist  in  hypv* 
femia,  swelling  in  consequence  of  thickening  of  the  nerve-sheaths,  fatty  degn* 
eration  and  atrophy  of  the  nerve-fibres  and  ganglion-cells,  and  increased  ]m^ 
mentation  of  the  ganglion-cells.  Alterations  have  been  described  also  in  iki 
nerve-plexuses  in  the  stomach  and  in  the  intestine. 

The  mesenteric  glands,  especially  those  in  the  neighborhood  of  the  sofin^ 
renal  capsules,  are  often  enlarged  and  sometimes  cheesy.  It  is  not  udiuhI 
to  find  enlargement  of  the  solitary  and  agminated  follicles  of  the  intestiiik 
In  some  cases  the  spleen  has  been  found  enlarged  and  softened.  Tubercalov 
deposits  in  various  parts  of  the  body  are  frequent.     Indurated  and 


nodules  in  the  apices  of  the  lungs  seem  to  be  the  rule.  Greneral  pulmoouf 
tuberculosis  is  less  frequent.  Caseous  nodules  have  been  found  in  the  ttm* 
cles,  brain  (solitary  tubercles),  and  lymphatic  glands.  The  carious  conditifli 
of  the  vertebrae,  which  has  been  found  several  times  as  a  complication  vft 
and  without  lumbar  abscesses,  probably  belongs  to  the  category  of  tubercnkw 
changes.  Acute  miliary  tuberculosis  may  result  from  the  invasion  of  thi 
suprarenal  veins  by  the  tuberculous  material. 

The  discoloration  of  the  skin  and  of  certain  mucous  membranes  is  dna  II 
the  deposit  of  brown  or  yellowish-brown  pigment-granules  in  the  lowest  Isf* 
ers  of  the  epithelium.  In  the  skin  it  is  found  chiefly  in  the  epithelial  Mil 
composing  the  two  or  three  lowest  layers  of  the  rete  Malpighii,  and  is  immI 
abundant  in  the  layer  next  to  the  corium.  Similar  pigment-granules  are  foul 
in  the  connective-tissue  cells  beneath  the  epithelium  and  about  the  blood-f» 
sels.  The  deposition  of  pigment  is  in  the  same  anatomical  elements  as  in  tk 
negro. 

In  some,  but  not  the  majority,  of  cases  fatty  degeneration  of  the  heart  h« 
been  noted,  and  also  parenchymatous  degeneration  of  the  heart,  liver,  til 
kidneys.     More  or  less  anaemia  is  usually  present,  but  the  anaemia  is  rarolf 
intense,  and  it  may  be  absent.     Anaemia  is  not  an  essential  element  of  til-: 
disease. 

Before  completing  the  description  of  the  anatomical  characters  of  Addisoa*! 
disease  it  is  necessary  to  add  that  changes  in  the  suprarenal  capsules,  odMT 
than  the  fibro-caseous  metamorphosis,  have  been  reported  as  associated  witk 
bronzing  of  the  skin  and  the  other  symptoms  of  Addison's  disease.  >Ioiirf 
these  changes  have  been  due  either  to  atrophy  or  to  primary  or  secondlljf 
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the  capsules.  Primary  cancer  of  the  suprarenal  capsules  is  very 
some  of  the  cases  so  reported  seem  to  have  been  in  reality  fibro- 
etamorphosis.  Secondary  cancer  is  more  frequent.  In  the  larger 
'  cases  of  carcinoma  of  the  suprarenal  capsules  no  pigmentation  of  the 
tbserred.  Greenhow,  who  has  analyzed  those  cases  in  which  dis- 
of  the  skin  was  present,  comes  to  the  conclusion  that  the  pigmen- 
not  present  the  characters  typical  of  Addison's  disease.  Very  posi- 
nents,  however,  have  been  made  as  to  the  indentity  of  the  pigmen- 
1  that  in  Addison's  disease.  There  are  observations  which  strongly 
le  view  that  a  variety  of  morbid  processes  in  the  suprarenal  capsules 
ice  the  symptoms  of  Addison's  disease.  On  the  other  hand,  appa- 
ical  cases  of  Addison's  disease,  so  far  as  the  pigmentation  and  other 
are  concerned,  have  been  reported  without  any  disease  of  the  supra- 
ules.  In  a  large  number  of  the  cases  reported  as  bronzed-skin  dis- 
3ut  change  in  the  suprarenal  capsules  the  pigmentation  did  not 
le  typifal  characters,  or  it  was  due  to  some  of  the  many  physio- 
pathological  causes  of  discoloration  of  the  skin  which  have  nothing 
a  with  Addison's  disease.  There  remains,  however,  a  small  number 
I  which  the  pigmentation  and  the  constitutional  symptoms  were  the 
lose  in  Addison's  disease,  but  in  which  the  suprarenal  capsules  were 
>e  normal. 

bas  been  no  explanation  at  all  satisfactory  of  the  relation  between 
conditions  which  characterize  Addison's  disease — namely,  the  change 
irarenal  capsules,  the  pigmentation  of  the  skin,  and  the  constitutional 

It  is  not  within  the  scope  of  this  work  to  enter  into  a  discussion 
Ferent  theories  which  have  been  proposed.  A  brief  mention  of  the 
ews  will  suffice  to  bring  out  the  points  at  issue.  According  to  one 
sease  of  the  suprarenal  capsules  is  primary  and  is  the  cause  of  the 
».  In  opposition  to  this  theory  it  is  argued  that  the  symptoms  can- 
ferred  to  an  abolition  of  the  functions  of  the  suprarenal  capsules, 
those  functions  may  be ;  for  the  capsules  have  been  extirpated  in 
and  have  been  destroyed  in  man  by  cancer  and  other  processes, 
Tonzing  of  the  skin  or  other  symptoms  of  Addison's  disease.  Noth- 
{  succeeded  in  producing  in  animals  caseous  inflammation  of  the 
1  capsules  without  the  secpience  of  Addison's  disease.  Physiological 
nts  have  shown  that  these  organs  are  not  necessary  to  life.  The 
at  the  symptoms  of  Addison's  disease  are  due  to  irritation  of  sup- 
rcting  cells  in  the  glands,  by  which  their  function  is  increased  and 
18  substances  are  introduced  into  the  blood,  was  advanced  by  Klebs, 
;  based  on  established  physiological  facts,  and  has  not  met  with  favor. 
ting  the  difficulty  of  referring  the  symptoms  to  interference  with  the 
>f  the  suprarenal  capsules,  many,  even  of  those  who  regard  the  dis- 
e  suprarenal  capsules  as  primary,  attribute  the  symptoms  to  involve- 
the  adjacent  sympathetic  nerves  and  ganglia.     This  theory  is  advo- 

Virchow,  Schmidt,  Greenhow,  Jaccoud,  llesel,  and  many  others. 
ctions  raised  against  this  theory  are  that  the  alterations  in  these 
tructures  are  not  constantly  present,  that  similar  changes  are  found 
ty  of  processes  without  any  of  the  symptoms  of  Addison's  disease,* 
the  affection  of  the  sympathetic  does  not  make  any  clearer  the  expla- 

the  characteristic  symptoms.  Rossbach  believes  that  Addison's 
a  general  neurosis  due  to  functional  disturbance  of  the  entire  nerv- 

ng  of  the  skin  has  been  observed  in  a  few  cases  of  aneurism  of  tlie  abdominal 
>f  tiibercalousor  cancerous  disease  of  the  retro-peritoneal  glands  with  involve- 
,e  adjacent  sympathetic  nerves  and  ganglia. 
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ous  system.  Another  theory  is  that  disease  of  the  suprarenal  capsules  and 
the  characteristic  symptoms  are  independent  of  any  causative  relation  to  each 
other,  and  are  all  the  result  of  some  common  antecedent  condition  which 
Heschl,  Buhl,  and  others  seek  in  the  blood.  Buhl  su<rgests  the  entrance  of 
some  morbific  agent  from  without  into  the  blood ;  in  other  words,  he  regard* 
Addison's  disease  as  infectious  in  its  origin,  lleschl  emphasizes  cspeciallj 
the  tuberculous  diathesis.  Pepper  ranks  Addison's  disease  with  pernicious 
anscmia,  leucocythicmia,  and  pseudo-leucocythai^mia  among  the  anacmatoses; 
that  is,  diseases  in  which  the  primary  change  is  a  profound  disturbance  of  the 
blood-forming  functions. 

The  following  is  a  description  of  the  appearances  of  the  skin  and  of  the 
SYMPTOMATOLOGY,  by  Dr.  Edward  Ueadlam  Greenhow,  who  has  devoted  spe- 
cial study  to  this  disease  and  has  analyzed  a  larger  number  of  caaea  than 
has  been  collected  by  any  other  writer :  * 

*^  The  peculiar  change  of  color  consists  in  a  gradual  darkening  of  the  skin 
of  various  parts  of  the  body  or  even  of  the  whole  body.  The  aspect  of  this 
discoloration  gives  to  the  patient  the  appearance  of  belonging  to  one  of  the 
dark  races  of  mankind.  Most  frequently  it  has  a  dusky,  smoky,  or  yellow- 
ish-brown hue,  but  sometimes  it  is  of  an  olive  or  green-brown  color,  and 
when  deepest  approaches  in  parts  to  the  tint  of  negro  skin.  The  discolor- 
ation is  never  uniform  over  all  parts  of  the  body,  but  commences  earlier  and 
becomes  deeper  on  some  or  all  of  the  exposed  parts — the  face,  neck,  dorsum 
of  hands  and  fingers;  and  on  those  parts  which  arc  naturally  the  seat  of 
more  pigment  than  the  general  surface — the  axilla?,  abdomen,  groins,  genital 
regions,  nipples,  and  especially  the  areolte.  The  deep  discoloration  of  these 
last  may,  in  my  opinion,  be  regarded  as  one  of  the  mr>st  decisive  external 
signs  of  Addison's  disease,  and  the  appearance  of  small,  well-defined  black 
specks,  like  black  moles  or  freckles,  on  already  discolored  portions  of  skin,  is 
in  my  experience  another  no  less  certain.  Although  sometimes  universal,  the 
discoloration  is  more  frequently  only  distinctly  obvious  on  certain  parts  of 
the  body.  Even  in  the  latter  cases,  however,  it  probably  affects  in  some 
degree  the  whole  cutaneous  surface,  for  on  microscopical  examination  of 
parts  of  the  skin  which  by  contrast  with  the  dark  spots  appeared  normal,  I 
have  found  deposited  also  in  them,  though  in  comparatively  small  quantity, 
the  pigment  which  imparts  the  abnormal  color  to  the  skin.  The  transitiooa 
from  the  darker  to  the  paler  shades  of  the  discoloration  of  different  parts 
of  the  body  are  never  abrupt ;  the  darkest  parts  are  never  sharply-defined 
patches,  but  merge  insensibly  into  the  lighter  or  apparently  normal  portions 
of  the  surface.  There  is,  however,  one  marked  exception  to  this  rule.  AVhen 
the  skin  has  suffered  any  superficial  abrasion  or  injury,  or  when  the  patient 
has  been  blistered  at  some  recent  period,  the  injured  parts  not  only  become 
much  darker  than  the  surrounding  portions  of  the  surface,  but  they  present 
defined  margins  coinciding  with  the  extent  of  the  cutaneous  injury.  The 
cicatrices  of  deej)or  injuries,  on  the  contrary,  usually  remain  pale,  and  are 
surroun<led  by  a  distinct  border  of  more  or  less  dark  pigment,  contrasting 
strongly  with  the  ivory-like  hue  of  the  cicatricial  tissue.  It  tloes  not,  how- 
ever, re({uire  actual  abrasion  of  the  skin  to  excite  a  greater  deposit  of  pig- 
ment in  certain  parts ;  slight  local  irritation  of  the  surface  appears  in  not  a 
few  cases  t^)  have  produced  the  same  effect.  I  have  myself  seen  dark  streaks 
on  the  skin  corresponding  with  the  lines  of  pressure  exerted  on  particular 
parts  by  petticoat-strings  and  garters,  and  the  same  circumstance  has  been 
noted  by  others.  In  a  case  recorded  by  Mr.  Nicholson  in  1872  it  is  stated 
that  the  patient,  a  baker's  lad,  presented  on  his  shoulders  dark  stripes  cor- 

*  Vide  "Croonian  I.«cture8  on  Addison^s  Disease,"  The  Lancet,  1875;  also,  a 
graph  published  in  18G6. 
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nsfw^ng  to  the  bands  by  which  the  basket  he  carried  was  slung  at  his  back. 

ne  diWoration  in  Addison^s  disease  is  not  entirely  restricted  to  the  skin, 
being  also  frequently  found  upon  the  mucous  membrane  of  the  lips,  cheeks, 
and  gams,  and  also  upon  the  tongue.  On  the  lips  it  takes  the  form  of  an 
inc^lar  bluish-black  streak,  running  lengthwise,  near  the  junction  of  the 
■vcoQB  membrane  and  outer  skin.  It  is  seen  on  the  gums  and  buccal  mucous 
BMibnne  in  the  form  of  irregular  stains  and  patches,  mostly  of  a  brownish 
color,  with  ill-defined  margins.  In  two  of  my  own  cases  the  stains  on  the 
buccal  mucous  membrane  have  certainly  corresponded  with  scats  of  irritation 
Hoduced  by  the  pressure  of  ragged,  protruding  teeth ;  but  in  other  cases  I 
btTe  been  unable  to  verify  any  such  cause.  The  discoloration  of  the  tongue 
tppeare  usually  in  sharply-defined  stains  of  a  purplish-black  or  sometimes 
iskj  bue ;  and  in  my  cases  these  stains  have  always  been  situated  near  the 
■srgios  of  the  organ.  On  the  other  hand,  the  conjunctivae  have  always 
mnaJDed  normal,  and  the  contrast  between  their  pearly  whiteness  and  the 
dasky  hue  of  the  discolored  skin  is  very  striking,  and  involuntarily  recalls 
tbe  similar  contrast  in  the  mulatto  or  negro  countenance. 

"We  see,  therefore,  that  the  discoloration  of  the  skin  in  Addison's  disease 
anally  begins,  and  eventually  becomes  deepest,  on  those  parts  which  are  nat- 
ually  the  most  liable  to  become  pigmented  either  by  exposure  to  sun  and  air 
or  by  the  excitement  of  certain  physiological  processes ;  and  to  these  must 
be  added  such  parts  as  may  accidentally  be  subjected  to  the  excitement  of 
loeal  irritation.  In  other  words,  this  peculiar  change  of  color  is,  like  many 
other  pathological  processes,  merely  an  exaggerated,  and  therefore  a  morbid, 
development  of  a  natural  physiological  process." 

Greenhow  describes  the  constitutional  symptoms  as  follows :  "  Gradual  pro- 
maaTe  asthenia,  often  originating  without  any  apparent  cause  and  seldom 
dating  from  any  definite  period ;  great  languor  and  indisposition  for  exertion, 
with,  in  advanced  cases,  breathlessness  and  palpitation,  fre(|uent  sighing  or 
yawning,  and  generally  faintness  on  making  any  muscular  effort,  sometimes 
even  on  being  raised  up  in  bed.  There  are  almost  invariably  great  weakness 
of  the  heart's  action  and  remarkable  feebleness  of  pulse ;  loss  of  appetite ; 
irriubility  of  stomach,  with  nausea ;  and  toward  the  close  of  the  illness  at 
kast  occasional,  and  often  persistent,  vomiting.  The  mind  is  generally  clear 
to  the  last,  but  so  great  is  the  prostration  in  the  latest  stages  of  the  disease 
that  the  patient  often  lies  in  a  drowsy,  apparently  semi-comatose  state,  from 
which,  however,  he  can  be  roused  by  ({uestions,  and  to  these  he  generally 
gifes  pertinent,  though  slow  and  reluctant,  answers.  There  are  in  many  cases 
pains  in  the  loins,  hypochondria,  or  epigastrium,  and,  more  rarely,  dimness  of 
Bjrht,  vertigo,  and,  near  death,  a  tendency  to  incoherence  or  delirium.  Death 
takes  place  from  asthenia,  and  often  rather  suddenly."  .  .  .  .  "  There  is,  in 
ancon plicated  cases,  comparatively  little  or  no  emaciation.  The  skin  is  soft 
and  cool.     The  tongue  is  usually  clean  and  moist  until  the  last  day  of  life." 

The  occasional  occurrence  of  convulsions  is  mentioned  by  Greenhow,  and 
also  by  Jaccoud.  The  convulsions  are  oftener  partial  than  general.  Pye- 
Smith  and  others  have  observed  cases  which  terminated  with  severe  cere- 
bnl  symptoms — namely,  delirium,  coma,  etc.  In  a  case  reported  by  Noth- 
Bogel  the  coma  was  associated  with  acetonuria  (p.  72).  Attacks  of  syncope 
tre  not  rare,  and  may  end  fatally. 

All  writers  dwell  upon  the  frequency  and  prominence  of  gastric  symptoms — 
namely,  anorexia,  nausea  with  more  or  less  vomiting,  eructations,  cardialgia, 
etc.*  In  the  early  stage  of  the  disease  the  bowels  are  generally  constipated, 
but  at  a  later  period  diarrhoea  is  not  infrequent. 

*  Merkel,  author  of  the  article  on  this  disease  in  Zi*'.mMerCs  CyfhpamUa,  in  a  foot-note 
meniions^  "aa  a  curiosity,''  that  in  the  Jt*hiL  Med,  and  Hurg,  importer,  June,  1871,  an 


394  ADDISON'S  DISEASE. 

As  regards  the  urine,  Thudlcum  found  diminution  of  uric  acid  and  of  color- 
ing matter.  Roscnstern  ascertained  that  the  excretion  of  urea  is  diminushed, 
and  that  there  is  an  increase  of  indican. 

The  course  of  this  disease  is  progressive,  but  its  progress  is  not  alwaji 
continuous.  Greenhow's  observations  show,  in  certain  cases,  paroxysms  of 
progress,  exacerbations,  and  remissions.  During  a  remission  the  discolon- 
tion  of  the  skin  is  lessened,  and  there  may  be  more  or  less  general  improre- 
ment.  Exceptionally,  the  disease  runs  a  rapid  course.  In  these  cases  bronsing 
of  the  skin  usually  precedes  for  some  time  the  constitutional  symptoms.  la 
the  vast  majority  of  cases  the  progress  is  slow,  the  duration,  however,  being 
indefinite,  extending  sometimes  over  several  months  and  sometimes  over  many 
years,  the  average  duration  being  a  year,  or,  according  to  Wilks,  a  year  and 
a  half. 

The  DIAGNOSIS  is  to  be  based  on  the  characteristic  bronzing  of  the  skii 
together  with  the  associated  symptoms.  A  discoloration  of  the  ^kin  bearing 
more  or  less  resemblance  to  that  of  Addison's  disease  may  be  referable  to 
pityriasis,  chloasma,  protracted  jaundice,  cancerous  and  tuberculous  disease, 
particularly  when  seated  in  the  abdomen,  the  internal  use  of  the  nitrate  of 
silver,  the  permanent  staining  which  follows  some  syphilitic  eruptions,  and 
that  caused  by  exposure,  dirt,  and  the  irritation  of  vermin,  the  latter  described 
by  Voght  and  by  Greenhow  under  the  name  "  vagabonds*  disease."  Tbe 
associated  symptoms  representing  the  constitutional  affection  corroborate  the 
diagnosis  as  based  on  the  appearances  of  the  skin.  It  is  to  be  borne  in  mind 
that  the  bronzing  of  the  skin  may  precede  as  well  as  follow  the  constitutionil 
symptoms.  Some  delay  under  these  circumstances  may  be  re<|uisite  for  a 
positive  diagnosis.  On  the  other  hand,  there  is  no  doubt  as  to  the  occasional 
occurrence  of  cases  of  Addison's  disease,  as  proved  by  the  constitutional 
symptoms  and  by  the  characteristic  changes  in  the  suprarenal  capsules, 
without  any  pigmentation  of  the  skin.  In  these  cases  generally  the  dura- 
tion of  the  disease  has  been  brief  or  it  has  been  associated  with  grave  com- 
plications. Brown  patches  in  the  mouth  have  been  observed  without  bronzing 
of  the  skin.  It  is  not  very  comprehensible  that,  associated  with  pyrexia,  the 
disease  should  be  mistaken  for  typhoid  fever.  The  author  of  the  article  ia 
Ziemssen's  Cydopstdia^  however,  states  that  this  mistake  was  made  in  a  case 
under  his  observation.  Litton,  and  more  recently  Krocker,  describe  pigmenta- 
tion of  the  skin  as  a  sequence  of  typhoid  fever. 

Addison's  disease  resembles  the  other  grave  diseases  of  the  hn^matopoietie 
system  in  the  obscurity  of  its  causation.  It  occurs  after  adult  age,  in  earlj 
or  middle  life,  but  very  rarely  in  childhood  and  in  advanced  age.  In  a  large 
majority  of  cases  patients  are  of  the  male  sex,  and  a  majority  of  these  belong 
to  the  so-called  working  class.  The  character  of  the  anatomical  changes,  and 
the  not  infrequent  association  with  phthisis,  justify  the  conclusion  that  a 
tuberculous  diathesis  may  favor  the  development  of  the  disease. 

Writers  agree  that  the  prognosis  in  the  present  state  of  knowledge  is  fatal, 
but  the  duration  of  the  disease  sometimes  extends  over  many  years.  It  may 
remain  non-progressive  for  an  indefinite  period,  and  in  some  cases  notable 
improvement  takes  place.  These  are  important  facts  to  be  considered  witk 
reference  to  the  prognosis  and  as  affording  encouragement  in  the  treatment 

In  the  absence  of  any  remedies  known  to  have  a  special  curative  efficacy, 

attempt  is  made  to  "  refer  the  entire  complex  set  of  symptoms  to  def?eneration  of  the 
glands  of  the  stomach."  If  the  attempt  to  connect  the  disease  with  glandular  organs  M 
vast  and  important  as  those  which  secrete  the  gastric  juice  be  worthv  of  being  nic» 
tioned  only  as  a  curiosity,  how  absurd  would  it  have  seemed  to  the  author  of  that  aiti* 
cle  to  refer  the  disease  to  organs  conipuratively  ho  insignificant  as  the  suprarenal  ( 
had  he  written  his  article  prior  to  Addison's  researches  I 
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fjnptomttie  indications  are  to  be  fulfilled,  and  treatment,  medicinal  and 
ijgienie,  is  to  be  pursued  with  reference  to  the  same  objects  as  in  treating  the 
other  diseases  of  the  haematopoietic  system.  In  a  case  which  came  under  my 
observation  the  treatment  by  general  faradization  and  galvanization  of  the 
sympathetic  nerve  in  the  hands  of  Dr.  A.  D.  Kockwcll  was  accompanied  by 
■arked  improvement  as  regards  the  muscular  strength  and  endurance ;  the 
lexaal  desire  and  capability,  which  had  been  lost,  returned,  and  the  bronzing 
became  perceptibly  less.  This  improvement  continued  for  two  years,  when 
tbe  patient  suddenly,  without  any  apparent  cause,  failed,  and  died  within 
tventy-four  hours.^ 

*  Vide  Med,  and  fhirg.  Electricity,  by  Drs.  Beard  and  Rockwell,  2d  ed.,  p.  675.  For 
fxkaitttive  articles  in  relation  to  this  disease  the  reader  Ik  referred,  in  adaition  to  the 
works  by  Greenhow,  to  which  reference  has  been  already  made,  to  Jaccoud,  article 
"Bronz^  maladie,"  in  Nouveau  Diet,  de  Mid,  et  de  Chirurg.  pratique^  tome  xi.,  1866; 
sad  to  TniU  de  paihotogie  iiUeniej  tome  ii.,  cinqiii^me  edition,  1877 ;  to  Averbeek,  Die 
Aiidi$om*teke  Krankheit.,  Erlangen,  1869;  to  article  by  Pepper,  in  Am.  Jmim.  of  Med, 
Sdaueif  April,  1877;  and  by  Osier,  in  System  of  Medicine  by  Amci^ican  Authors,  vol.  iii. 
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CHAPTER    I. 

DISEASES   OF   THE   TONSILS,  THE   PHARYNX,  THE   (ESOPB- 
AGUS,  AND  THE  PAROTID  GLANDS. 

Introductory  Bemarks.— Tonsillitis.— Pharyngiti8.--Disea8«i  of  the  (Esophagus.— Fuo* 

tiditis. — Mumps. 

THE  important  organs  composing  the  digestive  system  are  the  moutb,  with 
the  parotid,  submaxillary,  and  sublingual  glands,  the  fauces,  the  pharynx 
and  oesophagus,  the  stomach  and  duodenum,  the  small  and  the  large  inteatine, 
with  the  mesenteric  glands,  and  the  solid  abdominal  viscera — namely,  tlia 
liver,  pancreas,  and  spleen.  Affections  of  the  two  outlets  of  the  alimentary 
canal — namely,  the  mouth,  fauces,  pharynx,  and  oesophagus,  with  the  appended 
glands,  and  the  rectum  and  anus — properly  belong  to  the  department  of  aar- 
gery,  being  either  open  to  view  or  accessible  by  manual  exploration,  and  ofUtt 
requiring  surgical  operations.  These  affections,  for  the  most  part,  will  notbt 
considered  in  this  work.  This  section  will  therefore  be  devoted  mainly  to  tlia 
diseases  affecting  the  hollow  viscera  and  the  solid  organs  within  the  abdomea. 
The  affections  of  the  digestive  system,  as  of  other  anatomical  systema,  eoB> 
sist  of— firsts  inflammation  ;  second^  structural  lesions ;  and  thinly  functional 
disorders.  The  diseases  of  the  different  divisions  of  the  alimentary  canal 
will  be  considered  in  their  natural  order,  beginning  with  the  affections  of  tte  i 
upper  part  of  this  canal.  The  diseases  of  the  mouth  and  of  the  tongue,  sock  \ 
as  the  different  varieties  of  stomatitis  or  of  glossitis,  belong  to  surgery.  Cev-  ' 
tain  affections  of  the  mouth,  prevailing  especially  in  early  life,  are  conaiderDi 
in  treatises  devoted  to  diseases  of  children. 

Tonsillitis. 

The  most  important  varieties  of  tonsillitis  are  acute  simple  tonsillitis  (ofUt 
designated  as  catarrhal),  follicular  tonsillitis,  and  parenchymatous  or  suppi* 
rative  tonsillitis,  commonly  known  as  quinsy.  When  the  inflammation  involreii 
especially  the  lacunae  or  crypts  of  the  tonsils,  the  disease  is  called  lacunar  or 
follicular  tonsillitis.  Pseudo-membranous  tonsillitis  is  usually  present  in  trat 
croup  and  in  diphtheria,  and  is  considered  in  conneation  with  these  diseaaaa. 

Acute  Simple  Tonsillitis  is  characterized,  anatomically,  by  redness  with  not-    , 
erate  swelling  of  the  tonsils  and  an  inflammatory  exudation  from  the  muQOV   \ 
membrane,  composed  of  mucus  mingled  with  epithelial  cells,  pus-cells,  mi    \ 
serum.     This  simple  tonsillitis  is  present  in  most  cases  of  acute  pharyngiti% 
or  ordinary  sore  throat.     The  tonsillitis  contributes  its  share  to  the  conatitfr 
tional  disturbance,  pain,  and  other  symptoms  which  will  be  described  un 
896 
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icate  Pharyngitis ;  but  the  aiTection  of  the  tonsils  is  not  usually  so  severe 
u  to  retjuire  a  separate  consideration. 

Jrvte  FoUicuIar  OT  Laatnar  TonaUlUu  is  of  considerable  clinical  importance. 

Id  this  affection  the  inflammation  involves  not  only  the  mucous  membrane 

corering  the  surface  of  the  gland,  but  especially  that  lining  the  crypts.    The 

towils  present  little  white  patches  composed  of  epithelial  cells,  pus-cells, 

Bocos,  and  a  large  number  of  bacteria.     These  white  deposits  extend  into 

the  lacunar  depressions.     It  is  important  to  distinguish  these  white  patches 

from  a  diphtheritic  exudation  with  which  they  are  sometimes  confounded. 

Id  distinction  from  the  latter  the  white  masses  in  follicular  tonsillitis  form 

a  pultaceous  deposit,  not  a  membraniform  layer  like  the  deposit  of  fibrin ; 

tbtfj  cannot  be  removed   in  strips  like  the  latter;    they  are   more   easily 

lemoved,  are   more  prominent,  are  more   abruptly  defined,  and   disappear 

spontaneously  more  quickly,  than  patches  of  fibrin.     On  close  inspection  the 

secretion  will  be  seen  to  dip  into  the  follicular  depressions.     The  follicular 

deposit  occurs  without  any  abrasion  of  the  mucous  surface,  but  it  is  common 

ibr  patients  to  consider  the  patches  as  ulcers. 

Acute  follicular  tonsillitis  is  often  attended  by  severe  constitutional  disturb- 
inee.  The  symptoms  at  the  onset  may  be  as  severe  as  in  diphtheria.  Chilly 
eensations,  or  even  a  chill,  may  mark  the  beginning  of  the  aiTection.  The 
temperature  rapidly  rises,  and  within  twenty -four  or  forty-eight  hours  may 
leach  104^  or  105^.  There  are  often  headache,  anorexia,  insomnia,  and  other 
sjmptoms  which  usually  attend  marked  pyrexia.  The  patient  complains  of 
vrness  and  soreness  of  the  throat,  and  there  may  be  considerable  pain  on 
trallowing.  Usually  within  three  to  five  days  the  fever  and  other  symptoms 
8ob«ide  and  recovery  is  rapid.  During,  and  sometimes  for  a  considerable  time 
after,  the  attack  there  may  be  marked  prostration. 

The  prognosis  is  always  favorable.  The  severity  of  the  constitutional 
miptoms  in  many  cases,  together  with  the  anatomical  appearances,  has 
diten  led  to  the  diagnosis  of  diphtheria  from  which,  as  already  stated,  it  is 
important  that  follicular  tonsillitis  should  be  carefully  discriminated. 

Barenchymafous  TonxUlUis^  or  inflammation  of  the  substance  of  the  tonsil, 
may  terminate  in  resolution,  but  usually  it  goes  on  to  suppuration,  consti- 
toting  the  disease  called  tuppurative  toimUitis  or  quinRi/,  The  tonsil  of  one 
mde  only  or  both  tonsils  may  be  affected.  The  tonsil  becomes  much  enlarged 
nA  the  seat  of  an  abscess.  The  abscess  may  open  at  one  or  at  several  points 
•■the  surface  of  the  tonsil.  The  inflammation  usually  extends  to  surrounding 
fails,  the  soft  palate  and  uvula  especially  becoming  hyperacmic  and  much 
fvollen.     The  submaxillary  gland  is  not  infrequently  enlarged. 

Suppurative  tonsillitis  may  attack  a  previously  healthy  tonsil,  but  it  is 
particularly  liable  to  occur  in  those  whose  tonsils  are  affected  by  chronic 
biammation.  The  causation  involves  a  predisposition  to  the  affection,  and 
persons  predisposed  are  likely  to  experience  repeated  attacks.  The  immediate 
cause  of  the  suppuration  doubtless  is  to  be  found  in  micro-organisms  which 
ittTade  the  substance  of  the  tonsil. 

Suppurative  tonsillitis  is  a  very  distressing  afflection,  in  consequence  of  the 
pain  and  difficulty  in  deglutition.  There  is  elevation  of  temperature,  which 
may  be  considerable.  Increased  frequency  of  pulse,  loss  of  appetite,  head- 
adie.  sleeplessness,  pain  in  the  limbs,  are  other  symptoms  which  mark  the 
febrile  disturbance.  Pain  is  a  prominent  symptom,  this  being  most  marked 
vpon  attempting  to  swallow.  Sometimes  pain  is  referred  to  the  ear.  The 
throat  is  at  fint  dry ;  and  subsequently  there  is  a  secretion  of  viscid  mucus 
and  of  amliYa,  often  in  abundance.  The  voice  is  husky,  and  articulation  may 
be  £ffieiilt  or  almost  impossible.  Difficulty  of  breathing  occurs  when  both  ton- 
dt  are  greatly  swollen.     A  rare  complication  is  csdema  of  the  glottis,  which 
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may  cause  death.  The  symptoms  increase  in  severity  until  the  abscess  barsti 
or  is  opened,  and  then  there  is  a  notable  and  usually  rapid  abatement  of  the 
local  and  constitutional  disturbances.  A  very  exceptional  occurrence  is  suf- 
focation produced  by  escape  of  the  pus  into  the  larynx  when  the  abscesi 
ruptures  during  sleep.  Fatal  hemorrhage  has  been  known  to  take  pUcc  from 
ulceration  of  the  abscess  into  the  internal  carotid  or  internal  maxillary  art«rj. 
These  unfortunate  terminations,  however,  are  very  rare,  and  the  prognosis  is 
to  be  considered  as  favorable. 

It  is  not  rare  for  little  yellowish-white  concretions  to  form  in  the  crypts  of 
the  tonsils.  These  concretions  consist  of  desiccated  epithelial  and  pus-cella 
and  low  vegetable  organisms.  When  crushed,  these  whitish  pellets  emit  a 
very  offensive  odor.  These  concretions,  which  may  contain  lime  salts,  are 
sometimes  mistaken  for  tubercles. 

In  acute  simple  tonsillitis  the  measures  of  treatment  are  those  which  wiD 
be  mentioned  in  connection  with  Simple  Pharyngitis. 

In  the  follicular  variety  a  solution  of  alum,  borax,  or  the  chlorate  of  potasat 
may  be  used  as  a  topical  application  by  means  of  a  camel's-hair  pencil  brush. 
Gargles  do  not  bring  the  solution  in  contact  with  the  affected  parts.  In  cases 
with  marked  pyrexia  the  tincture  of  aconite  in  small,  frequently  repeated 
doses  should  be  given,  until  an  impression  is  made  on  the  pulse. 

The  treatment  of  parenchymatous  tonsillitis,  or  quinsy,  consists  of  pouUieei 
or  the  water-dressing  to  the  neck,  the  inhalation  of  warm  vapor,  and  anodynes 
to  lessen  discomfort.  Milk  is  the  fonn  of  nourishment  best  taken.  Whea 
fluctuation  is  perceived,  the  abscesses  may  be  opened  and  the  patient  will  be 
relieved  sooner  than  if  they  had  been  left  to  break. 

Pharyngitis. 

A  variety  of  forms  of  pharyngitis  are  distinguished,  many  of  which  en 
receive  only  pa.ssing  mention  within  the  limits  of  this  work. 

In  Acute  Simple  Phari/ngiti^  the  mucous  membrane  is  congested,  swollen,  and 
coated  with  more  or  less  of  a  muco-purulent  secretion.  The  inflammation 
usually  extends  to  the  tonsils  and  soft  palate,  and  it  may  also  involve  the 
nasal  passages.  This  variety  of  pharyngitis  is  one  of  the  forms  of  "  a  cold" 
or  ordinary  sore  throat.  There  is  usually  more  or  less  pain,  especially  in  tlie 
act  of  swallowing.  There  is  at  first  a  sensation  of  dryness.  The  secretioB 
of  mucus  at  a  later  stage  provokes  efforts  at  hawking  and  expuition.  If  tlie 
inflammation  extend  low  in  the  pharynx,  coughing  is  excited.  The  cough  is 
of  a  peculiar  charactxjr,  easily  recognized  and  distinguished  as  a  throat-coiigk| 
the  forcible  current  of  expired  air  being  brought  to  bear  on  the  pharjBX. 
The  limitation  of  the  inflammation  to  the  pharynx  or  its  non-extension  inte 
the  larynx  is  shown  by  the  absence  of  huskiness  or  hoarseness  of  the  voieeL 
Febrile  disturbance,  except  sometimes  in  children,  is  slight.  The  extent  and 
intensity  of  the  inflammation  are  to  be  ascertained  by  in.«ipection  of  the  throttL 
The  involvement  of  the  vault  of  the  pharynx,  the  posterior  nares,  and  the 
posterior  surface  of  the  palate  and  the  lower  part  of  the  pharynx  can  be 
ascertained  by  the  use  of  the  laryngoscope  and  of  the  rhinoscopc. 

Acut«  simple  pharyngitis  sometimes  occurs  as  an  epufemic  affection,  ii 
which  case  the  disease  is  to  be  regarded  as  a  form  of  fever  rather  than  simpl? 
as  a  local  inflammation.  I  have  analyzed  a  series  of  twenty-three  cases  wbm 
occurred  during  such  an  epidemic  in  the  western  part  of  New  York  State  im 
1857.*  From  this  analysis  the  conclusion  was  reached  that  the  disease  wm 
an  epidemic  fever  characterized  by  mild  erythematic  inflammation  of  the 
pharynx  and  fauces  as  the  only  constant  local  complication.     The  febriii 

*  Buffalo  Medical  Journal,  vol.  xii.  p.  718. 
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■orement  was  in  a  marked  degree  out  of  proportion  to  the  local  affection. 

lis  duration  was  from  three  to  five  days.    The  epidemic  prevailed  extensively 

for  sboQt  two  months,  both  sexes  and  different  ages  being  aifeeted  without 

lotabJe  discrimination.     No  proof  of  contagion  existed.     The  affection  was 

wot  scarlatina,  but  it  resembled  influenza,  save  that  the  pharyngeal  and  not 

the  bronchial  mucous  membrane  was  the  seat  of  inflammation.     It  is  perhaps 
proper  to  regard  the  epidemic  disease  as  a  form  of  influenza. 

Acute  pharyngitis  is  a  common  complication  in  many  acute  infectious  dis- 
eases, eifpecially  in  the  exanthematous  fevers.  Eeference  will  be  made  hcrc- 
i/ler  to  Exanthematous  Pharyugiti»  in  connection  with  scarlatina,  measles,  and 

nailpox. 

The  pharyngitis  is  designated  as  eri/»ipdatov8  when  it  complicates  erysip- 
elas, particularly  facial  erysipelas.  Usually,  the  inflammation  is  of  the  acute 
smple  variety,  but  it  may  be  gangrenous  or  suppurative,  and  in  the  latter 
case  the  prognosis  is  grave.  It  is  claimed  that  erysipelas  may  attack  the 
pharynx  primarily. 

G^iwfrtttous  PharynffiVs  may  occur  also  in  connection  with  diphtheria,  and 
nrely  as  a  complication  of  scarlet  fever,  smallpox,  typhoid  fever,  or  other 
leute  infectious  disease.  The  symptoms  assume  a  typhoid  character  and 
and  the  termination  is  usually  fatal. 

In  Phle«fmonou9  PharywjitU  there  is  an  accumulation  of  pus  in  the  sub- 
■Qcous  and  deeper  tissues  of  the  pharynx,  constituting  a  relro-j)hnri/ii(ft'al 
ahseesM.  This  affection  may  occur  traumatically,  as  by  the  penetration  of  a 
aharp  piece  of  bone.  More  frequently  it  is  secondary  to  caries  of  the  cerv- 
ical vertebne. 

Pirvdo-mfmhranoiiit  or  Fihnvons  Pharyngitis  constitutes  a  part  of  the 
lesions  in  croup  and  in  diphtheria,  with  which  diseases  it  is  considered. 

Sttbncvfe  Siiiipie  Pharyngitis  is  a  very  common  affection,  and  is  generally 
treated  without  the  advice  of  a  physician.  The  lesions  and  symptoms  arc 
fljBilar  to  those  in  acute  simple  pharyngitis,  but  they  are  less  intense. 

Chronic  F^haryngifis  is  an  extremely  common  affecticm  in  this  country.  It 
11  commonly  known  as  **  the  catarrh."  It  may  follow  repeated  attacks  of 
aeate  pharyngitis,  but  it  is  generally  a  subacute  affection  at  the  beginning, 
and  is  developed  imperceptibly.  It  is  customary  to  distinguish  two  forms  of 
Tronic  pharyngitis — namely,  simple  chronic  pharyngitis,  and  chronic  follicu- 
lar or  granular  pharyngitis.  In  simple  chronic  pharyngitis  the  mucous  niera- 
hnne  is  inflamed  without  especial  involvement  of  the  lymphatic  follicles  uf 
the  pharynx.  The  membrane  is  more  or  less  reddened  and  thickened.  Fre- 
qpently  small,  dilated  veins  can  be  seen  mapping  out  irregularly  the  surface 
tfTthe  pharynx.  Viscid  mucus  adheres  to  the  surfiice  of  the  inflamed  mucous 
Bcmbrane.  In /officufar  or  grnnnlar  pharyngitis  the  follicles  of  the  pharynx 
are  enlarged  in  consequence  of  hyperplasia  of  their  lymphoid  cells.  These 
charged  follicles  form  little  nodules  studding  the  surface  of  the  pharynx. 
They  are  surrounded  by  congested  and  inflamed  mucous  membrane.  In  both 
forma  of  pharyngitis — between  which,  in  fact,  no  sharp  line  of  distinction 
ean  be  drawn — the  inflammation  may  extend  to  adjacent  mucous  membranes. 
When  the  inflammation  extends  to  the  p]ustachian  tubes  or  their  openings, 
deafness  is  produced  in  greater  or  less  degree.  When  chronic  pharyngitis 
has  existed  for  a  long  time,  portions  of  the  mucous  membrane  are  likely  to 
become  atrophied. 

ChroDic  pharyngritis  in  some  persons  occasions  but  little  inconvenience.  It 
if  oilen  foand  when  the  patient  makes  no  complaint  of  any  trouble  in  the 
throat.  In  other  cases  it  occasions  more  or  less  annoyance.  An  uncomfort- 
able aenaation  ia  felt  in  the  throat.  The  presence  of  adhesive  mucus  excites 
efforts  of  hawking  and  coughing.     The  proximity  of  the  inflammation  to  the 
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larynx  may  give  rise  to  a  dry,  hacking  cough.  The  voice  becomes  hoane 
after  considerable  use  in  speaking  or  reading,  and  the  use  of  the  Toice  is  fol- 
lowed by  a  sense  of  fatigue  in  the  vocal  organs. 

The  affection  is  much  more  frequent  in  men  than  in  women.  It  ocean 
most  frequently  after  puberty  and  in  middle  life.  The  form  of  the  diniM 
which  is  sometimes  called  dergymans  sore  throat  is  usually  of  the  folliealsr 
variety.  This  form  of  the  disease  occurs  in  those  who  are  under  the  necet* 
eity  of  using  the  voice  a  great  deal  in  public  speaking,  but  it  is  probable  that 
in  these  cases  the  excessive  use  of  the  voice  is  not  the  only  cause,  for  chronie 
pharyngitis  in  general  occurs  most  frequently  in  persons  of  sedentary  habiti 
who  suffer  from  the  wear  and  tear  of  continued  application  without  physieil 
and  mental  relaxation.  The  number  of  persons  is  very  large  in  this  eoaa- 
try  who  overtask  the  powers  of  the  system  by  steady  labor  in  the  office,  tin 


counting-house,  or  the  workshop,  continued  without  intermission  for  nuuif 
years.  It  is  especially  among  those  who  in  this  way  violate  the  laws  of 
health  that  chronic  pharyngitis  prevails.  It  seldom  occurs  among  the  so-calM 
laboring-classes,  and  it  is  much  more  frequent  in  cities  than  in  the  conntrj. 
Occurring  in  persons  of  sedentary  habits,  it  is  usually  accompanied  by  symp- 
toms denoting  impairment  of  the  general  health.  The  patients  complaiD  it 
debility  and  a  want  of  their  accustomed  energy ;  they  are  generally  depressed 
in  spirits ;  and  they  often  fancy  the  existence  of  some  serious  disease,  esps^ 
cially  pulmonary  consumption.     Dyspeptic  ailments  frequently  coexist. 

The  diagnosis  of  chronic  pharyngitis  is  readily  established  by  inspeetm 
of  the  throat.  The  use  of  the  pharyngeal  mirror  is  of  service  in  deteimii* 
ing  the  extent  of  the  lesion. 

The  prognosis  of  chronic  pharyngitis  is  favorable  so  far  as  life  is  ooa- 
cerned,  but  it  is  not  favorable  as  regards  the  return  of  the  mucous  membraae 
to  its  healthy  state.  The  tendency  of  the  disease  is  to  long  continaanee. 
There  is  no  tendency  of  chronic  pharyngitis  to  eventuate  in  laryngitis  or 
bronchitis,  nor  is  there  any  tendency  to  the  development  of  tubercaloMi 

The  annoyance  from  chronic  pharyngitis  is  often  much  enhanced  by  patieall 
concentrating  their  attention  upon  it.  They  sometimes  fall  into  the  habit  of 
constant  hemming  or  ^*  clearing  the  throat,"  which  is  not  only  fatigaiDg  to 
themselves,  but  extremely  disagreeable  to  others. 

Tuberculous  Pharyngitis  is  characterized  by  the  growth  of  tubercles  aad 
the  formation  of  tuberculous  ulcers  in  the  pharnygeal  mucous  membriM. 
Although  simple  pharnygitis  is  not  uncommon  in  chronic  pulmonary  tabof^ 
culosis,  a  genuine  tuberculous  pharyngitis  is  infrequent.  Sometimes  tuber* 
cles  can  be  seen  during  life  in  the  floor  or  sides  or  neighborhood  of  the  aleen; 
but  at  other  times  there  is  nothing  distinctive  in  the  gross  appearance  of  tki 
ulcers,  although  microscopically  their  tuberculous  nature  is  evident.  Taber> 
culous  ulcers  form  most  frequently  at  the  sides  of  the  larynx  and  on  tki 
palatine  folds ;  and  from  these  situations  they  may  extend  to  the  soft  palatt 
and  to  the  posterior  wall  of  the  pharynx.  Portions  of  the  mucous  meiH 
branc,  particularly  that  of  the  uvula,  often  become  irregularly  thickened  aad 
of  a  grayish  color.  In  tuberculous  pharyngitis  there  is  usually  marked  pn 
upon  deglutition.     The  lymphatic  glands  of  the  neck  are  usually  swollea» 

The  diagnosis  is  to  be  based  upon  the  recognition  of  tuberculous  diseiw 
elsewhere,  particularly  in  the  lungs,  and  by  the  detection  of  tubercle  bsdOl 
in  the  secretion  from  the  ulcers. 

Tuberculous  pharyngitis  sometimes  runs  an  acute  course,  and  at  otkr 
times  it  is  chronic. 

Syphilitic  Pharyngitis^  may  occur  during  any  stage  of  syphilis,  either  < 
genital  or  acquired.  The  manifestations  of  syphilis  begin  more  fVeqna 
upon  the  tonsils  and  palate  than  upon  the  pharynx.  -  Initial  syphilitw 
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hare  been  seen  upon  the  tonsils,  the  palate,  the  pharynx,  and  the  epiglottis. 

io  entheniatie  inflammation  of  the  tonsils  and  palate,  extending  to  the  phar- 

roz.  is  among  the  earliest  and  most  frequent  manifestations  of  secondary 

irpiiiJis.    The  inflamed  regions  are  usually  symmetrically  situated.     Mucous 

pitches  are  common.     These  are  due  to  thickening  and  opacity  of  patches 

of  epithelium,  together  with  infiltration  of  the  subjacent  tissue  with  lymphoid 

cells.    A  secretion,  sometimes  purulent,  takes  place  from  these  patches.     The 

aueous  patches  are  usually  of  short  duration,  especially  under  appropriate 

tmtment.     Syphilitic  ulcers  may  form  in  the  secondary,  but  they  are  most 

CDmiuon  in  the  tertiary,  stage  of  syphilis.     Tertiary  ulcers  may  be  due  to 

the  softening  and  destruction  of  gummata,  or  they  may  result  from  suppu- 

lation.     Syphilitic  ulcers  occur  most  frequently  on  the  soft  palate  and  palatine 

folds,  but  they  may  extend  to  the  pharynx  or  may  involve  the  latter  primarily. 

These  ulcers  are  irregular  in  shape,  with  undermined  edges  and  surrounded 

Sa  xone  of  congestion.  A  sequel  of  syphilitic  ulceration  is  the  formation 
cicatrices,  the  recognition  of  which  may  aid  in  the  diagnosis  of  pre-exist- 
ing syphilis.  In  rare  instances  these  cicatrices  by  their  extent  and  contrac- 
tion occasion  serious  distortions  and  stenoses  of  the  pharynx. 

The  symptoms  of  syphilitic  pharyngitis  do  not  differ  materially  from  those 
of  simple  and  ulcerative  pharyngitis  due  to  other  causes,  except  that  pain  is 
nrely  a  marked  symptom,  and  frequently  there  is  little  or  no  increased  scn- 
libility  of  the  throat.  % 

The  diagnosis  is  made  by  means  of  a  syphilitic  history,  by  the  appearances 
of  the  inflammation  and  ulceration  already  described,  and  especially  by  the 
Rtdiness  with  which  the  lesions  usually  respond  to  antisyphilitic  treatment. 

The  prognosis  is  good.  Destructive  ulcerations  with  extensive  involvement 
of  the  bones  are  much  less  frequent  now  than  in  former  times. 

7%nf«A,  a  disease  belonging  more  appropriately  to  the  affections  of  the 
Bonth,  will  receive  only  brief  consideration  here.  Thrush  is  characterized 
toatomically  by  the  appearance  of  white  or  brownish-white,  curdy  patches 
vpoo  the  afiected  mucous  membrane.  These  patches  are  composed  essen- 
tially of  the  mycelium  and  spores  of  a  fungus  which  is  usually  called  Oid- 
nrm  albiain*^  but  the  exact  systematic  classification  of  the  fungus  has  not 
been  determined.  The  mucous  membrane  beneath  these  parasitic  patches  is 
umlly  congested,  but  not  ulcerated. 

Thrush  is  observed  most  frequently  in  the  mouth  and  on  the  palate,  but 
k  may  involve  the  pharynx,  and  it  is  not  infrequent  in  the  a^sophagus.  It 
has  even  been  seen  in  the  stomach. 

Thrush  is  a  symptomatic  affection.  It  occurs  most  commonly  in  nursing 
is&nts.  especially  in  those  fed  by  bottle  in  hospitals  and  asylums  where  suf- 
frient  attention  is  not  given  to  cleanliness  of  the  mouth  and  of  the  nursing- 
hoole.  Thrush,  may,  however,  occur  in  adults,  and  is  then  observed  in  con- 
£tioii3  of  great  prostration  of  the  vital  forces,  as  in  old  people,  and  toward 
the  termination  of  such  exhausting  diseases  as  carcinoma,  tuberculosis,  dia- 
betes, dysentery,  and  typhoid  fever. 

As  regards  the  treatment  of  thrush,  the  borate  of  sodium  is  an  eflicient 
Kmedy.  This  remedy  is  best  applied  dissolved  in  glycerin.  Applications  by 
Beaos  of  a  cameFs-hair  pencil  brush  may  be  made  three  or  four  times  daily. 
la  addition  to  these  applications  the  indications  for  treatment  are  to  bo  derived 
from  the  pathological  conditions  with  which  this  local  affection  is  associated. 

Acute  simple  pharyngitis,  occurring  as  a  sporadic  disease  or  as  the  anatom- 
ical characteristic  of  an  epidemic  fever,  is  usually  a  mild  affection,  having  no 
tendency  to  end  fatally.'  (Edema  of  the  glottis  is  an  accident  which  may 
ocear,  but  it  is  extremely  infre(|uent.  I  have  met  with  one  exam})le  of  its 
occurreDce  in  a  case  of  sporadic  pharyngitis.     The  therapeutical  measures 
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intticated  are  mild  purgatives,  fullnwed  hy  Jiiiadync  reniedie.H,  quiniri' 
ohlnrnte  of  potassa.  Gurgles  of  tbe  cViloraio  or  tho  iiitrsit*.*  «>f  pi 
Ui^uully  prescrilied,  but  tbe  liquid  ciirj  hi  lliis  way  be  broujLrbt  iiit*>  euiiUict  mah 
tbc  inflamed  mem])rarie  to  only  a  limited  extent.  A  mueila^fioua  liquid  or 
glycerin  taken  in  small  quantity  and  swallowed  will  allay  ibe  dryneew  and 
irritation  of  the  throat,  Smjtll  pieces  of  yum  allowed  to  dissolve  in  tht 
mouth  have  the  same  effect.  The  chlurate  of  pota^nsa,  taken  lo  the  form  of 
troches,  is  more  c^cient  than  in  solution  and  u^ed  as  a  ^rgle,  CattHtic  or 
stimulating  np  plications  to  the  inflamed  membrane  are  m>t  en  lied  for  \ 
^innpism  externally,  liniments  containing  chloroform,  aconite,  aud  laudatittm^ 
and  the  water-dressing  give  relief. 

The  treatment  of  chronic  pharyntritis,  to  be  effeetive.  must  have  refeneniH-  Jm 
the  system.     Topical  applications  alojie  are  rarely  efficacious.     A  fair  trii!    i 
them,  however,  should  be  made.    The  nitrate  of  silver  in  strong  solution  (lio  ur 
IM)  grs.  to  the  ounce)  in  some  cases,  especialh'  tho»e  of  the  granular  varit^fy,  in 
highly  usefuh    It  is  to  be  applied  by  means  of  a  probang,  mop,  or  Uri: 
hair  pencil  brush.    A  solution  of  tannin  is  often  of  service.   The  chlon  i 
or  sulphite  of  zinc  and  iodnforra  are  recommended.     Inhalations  are  not  ap|ir<»- 
priatc  ;  they  carry  the  medicated  applicatifin  too  far.     On  the  other  hand,  lmt- 
glos  are  of  little  use  ;  they  do  not  carry  the  application  far  enough.     Projtr      : 
a  spray  of  medicated  solutions  into  the  throat  is  an  efficient  mode.     Appii^  ^ 
tious  to  the  posterior  nares  may  be  made  by  means  of  the  nasal  douche ;  if 
made  by  injecting  from  the  fauces,  there  is  danger  of  the  fluid  pa88ing  into 
the  Eustachian  tubes  and  causing  otitis  media.     The  constitutional  remedies 
which  exert  a  cumtive  influence  in  certain  cases  are  the  iodide  of  pota^siuTn, 
th*^  bromides,  the  chlorate  of  potassa,  and  the  hydrochloratc  of  auiDi^iuii. 
Alteration  of  the  habits  of  life  is  first  in  importance.     Relaxation,  ri 
and  outHjf-door  life  are  far  more  efficacious  than  medicinet*,  and  the 
of  little  use  without  the  former.     When  circumstances  ^permit*  reliuqui^h- 
ment  of  business  for  a  time  for  travel  or  rural  occupations  is  of  fiignal  ben- 
efit.     Tonic  remedies  may  often  be  advantageously  conjoined   with  proper 
hygienic  management.     Tonics,  to  be  efficacious,  should  be  continued  for  a 
Jong  period,  and  the  form  of  tonic  changed  fn»m  tin»e  to  lime*     The  diet 
ghould  be  nutritious.     The  object  of  treatment,  in  short,  is  to  re*toro  the 
general  health. 

For  syphilitic  pharyngitia  local  and  general  antisyphilitic  measures  of  treil- 
ment  are  indicated.  (For  these  the  reader  is  referred  to  works  which  treat  of 
syphilis.) 

Diseases  of  the  CEsophagus. 

Inflammation  of  the  cjesophagus  (cesophagitis),  acute,  subacute,  or  chronit\ 
is  extremely  rare.     As  an  idiopathic^  non-traumatic  afleetion   it  may  b**  <^n\ 
altuost  never  to  occur.     It  may  be  produced  by  the  ingestion  of 
(>oisons,  by  the  irritation  of  foreign  bodies^  and  by  an  extension  of  i 
tinn  fronj  adjacent  parts.      In  some   parts  of  this  country,   especially   ni   tin* 
Soutliern  States,  inflammation  and  stricture  are  frequently  caused   by  drink- 
ing  accidentally  a  caustic  preparation  used  for  wusliing  and  scouring  pnrj 
known  as  '*  concentrated  lye."^     In  cases  of  diphtheria  the  diphtheritic  uti- 
tion  sometimes   extends    inti»   the   cesophngus,   and  rihbim-like  pscudo*mem- 
brnnes  may  be  expelled.     The  eruption  of  smallpox  occasionally  occnirs  in 
this  situation. 

The  diagnostic  symptoms  of  inflammation  are  pain  and  soreness  loealite^ 

^  Viclc  article  bv  Henry  F.  Campliell,  M.  D.,  in  Tmn*.  Amenain  Smg^cai  Soeit^y,  vol, 
i.»  1><83, 
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n  thifl  situmtion,  and  especially  manifest  in  acts  of  deglutition.  The  passage 
of  mn  cesophageal  sound  occasions  pain,  and  on  its  withdrawal  mucus  or  pus 
Bftj  be  adherent  to  it.  The  latter  are  evidence  of  oesophagitis  only  when 
CAicinoma  of  the  cardiac  orifice  of  the  stomach  is  excluded  by  the  absence 
of  obstruciion. 

The  rational  indications  for  treatment  are  the  nourishment  of  the  patient 
bj  a  bland  liquid  diet,  of  which  milk  should  be  the  basis,  and,  if  this  occasion 
pftin,  rectal  alimentation  may  be  substituted  therefor. 

Stenosis,  caused  by  morbid  growths,  cicatrized  ulcers,  etc.,  is  ascertained 
bj  exploration  with  the  sound,  in  conjunction  with  the  evidence  of  obstruction 
to  the  ingestion  of  food.  Primary  carcinoma  occurs  in  the  oesophagus.  The 
ooBaideration  of  these  affections  belongs  to  surgery.  In  this  category  belong 
foreign  bodies,  the  presence  of  vegetable  and  animal  parasites,  dilatations,  and 
£verticala.     Rupture  of  the  oesophagus  is  an  occasional  accident.^ 

Obstruction  may  depend  on  compression  by  an  nneuriiiim  or  a  tumor  of 
•one  kind.  The  obstructing  cause  in  these  cases  is  generally  apparent.  The 
Cut  of  obstruction  in  a  person  over  forty  years  of  age  should  always  suggest 
exploration  for  the  signs  of  an  aneurismal  tumor.  Rupture  of  aneurisms 
wisetimes  takes  place  into  the  oesophagus.  Ulcers  having  the  characteristics 
«f  gastric  ulcer  may  occur  in  the  lower  end  of  the  (esophagus.^ 

Perforation  from  the  presence  of  a  foreign  body  may  establish  a  communi- 
cation with  the  pericardial  or  the  pleural  cavity,  and  it  may  cause  subcuta- 
M0Q8  emphysema  of  the  neck  and  the  escape  of  swallowed  fluids  into  the 
areolar  tissue.  Cases  have  been  reported  of  softening  and  perforation  of 
the  lower  portion  of  the  oesophagus  by  the  gastric  juice. 

Piuralysis  of  the  muscular  coat,  in  connection  with  that  of  the  pharyngeal 
maelea,  may  occur  afler  diphtheria,  in  connection  with  bulbar  paralysis,  and 
IB  some  cases  of  general  paralysis  and  of  cercbro-spinal  multiple  sclero.sis. 
Spasm  of  the  oesophagus  (oesophagismus)  of  transient  duration  is  one  of 
tbe  hysterical  manifestations.  Irrespective  of  that  connection  it  may  cause 
•bstmction  for  hours  and  days.  In  a  case  reported  by  Dr.  J.  J.  Henna,  which 
I  nw  in  consultation,  complete  obstruction  from  spasm  had  existed  for  eight 
hx%  and  was  instantly  and  permanently  removed  by  a  single  introduction  of 
t  loand.' 

(For  a  fall  account  of  the  diseases  of  the  oesophagus  the  reader  is  referred 
to  Cohen's  treatise  on  the  Diseases  of  the  Throat,  and  to  his  articles  in  Pep^ 
fcr's  System  of  Medicine^  bj/  American  Authors,  vol.  ii.) 

Parotiditis— Mumps. 

The  affection  commonly  known  as  mumps  may  be  appropriately  noticed  in 

dui  connection  as  seated  in  an  organ  accessory  to  the  buccal  cavity.     The 

6et3ae  is  infectious  and  contagious.     It  therefore  involves  a  special  cause 

wkieh,  reasoning  from  analogy,  is  a  parasitic  organism.    The  existence  of  this 

CHi/o/ntm  vintm  has  not  as  yet  been  demonstrated.     Mumps  often  prevail  as 

n  epidemic.     The  most  marked  local  affection  in  this  disease  is  inflammatory 

n^ng  of  the  parotid  gland  and  surrounding  connective  tissue.     As  the  dis- 

cue  nicly  terminates  fatally,  little  is  positively  known  of  the  anatomical 

(bilges  in  the  gland.     The  interstitial  tissue  of  the  gland  is  believed  to  be 

iifitnted  with  serum  and  to  contain  a  few  emigrant  white  blood-corpuscles. 

The  epithelium  of  the  acini  and  ducts  of  the  gland  may  be  supposed  to  swell 

^  Vide  one  reported  by  Prof.  Fitz,  Am.  Jovm.  nf  Mtd.  Sciences^  Jan.,  1877. 
*Vide  Quincke,  "  Ulcus  (Esophagi  ex  Digestione,"  Deutsehes  Ai^hiv  fur  klinische 
IMiem,  1879,  Bd.  24,  8.  72. 
'VideA^iw  York  HotpiuU  OaxeUe,  Oct.  18, 1879. 
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up  anil  unJitrgtJ  parencbymatouf^  degeneration.  An  inflamniatury  a^dema  < 
tbo  connective  tissue  about  the  ghind  exi^t^  lu  most  ca.ses.  More  h«tt«»u 
Btructiiivil  changes  than  those  described  are  not  sujjposed  to  exist,  u- 
restitution  of  the  gland  and  of  the  surrounding  tissme^  to  their  normal  *  i 
tion  oecur^  with  such  ease  and  rapidity,  Virchow  teaches  that  the  in6ainfn«- 
tion  has  its  point  of  departure  in  the  ducti?>,  and  ii*  propagated  from  simple 
inflammation  of  the  buccal  mucous  membrane  (Btomatitifi),  According  to 
this  view»  the  infections  agent  gains  access  to  the  gbnd  from  ihe  month  hj 
Stono'a  diicL  A  i^imihir  coincident  inBammation  of  the  i^ubmajtillarj  and 
sublingnal  glands  is  not  infrequent.  Ceases  have  been  described  in  whtrh 
thei^o  gland<i  were  involved  and  the  parotid  escaped,  Erythematotia  inHflm- 
mat  ion  of  the  mouth  and  pharynx  is  frequently  present  in  cases  of  epidemie 
parotiditis. 

The  period  of  incubation  varies  from  ten  to  eighteen  days.     The  diseases  iff 
frequently  usliered  in  by  a  slight  chill  or  by  chilly  sensations,  and  in  it*  j^m^- 
ress  it  may  be  accompanied  with  m«>deratc  febrile  movement,  dimini-' 
titOt  pain  in  the  bead,  and  general   malaise.     A  certain  degree  of  t 
turbance  usually  precedes  for  a  short  time  the  enlargement  of  thi-  |»an»tid 
gland,  and  generally  subsides  before  the  swelling  fully  disappears.    The  swell- 
ing usually  begins  in  one  gland,  but  wnth  few  exceptions  both  glands  become 
involved,  although  the  one  first  affected  suffors  more.     The  amount  of  swell- 
ing in  the  8it«  of  the  parotid  gland  varies  in  different  cases.     If  considenibid 
or  great,  it  causes  a  notable  change  in  the  physiognomy.     The  skin  geo« 
ally  is  not  discolored,  but  there  may  be  an  inflammatory  blush.     The  mucofl 
membranes  of  the  mouth,  pharynx,  and  conjunctiva  are  often   moderate^ 
inflamed.    Pain  upon  moving  the  jaws  and  difficulty  in  swallowing  aroex(>er 
ericed.     The  di&ease  continues  for  from  four  or  five  days  to  two  weekii.     Th 
swelling,  pain,  and  soreness  gradually  subside  and  disappear.     The  indammlj 
tifjn  has  no  tendency  to  suppuration  or  to  continue  in  a  chronic  furm. 
abundant  perspiration  sometimes  takes  place  at  the  time  of  convale^teenc 

In  mules,  after  the  age  of  puberty,  one,  rarely  both,  of  the  testiek-^  mn 
become    inflamed.      This  orchitis   is   usu^illy  called    metastatic.       When 
appears  the   swelling  in   the  parotid    sometimes   subsides.       This    so-eallfl 
metastatie  orchitis  is  not  very  fretjuent.     It  seems  to  be  more  frequent 
8ome  epidemics  than  in  others,     >lost  of  the  statistics  bearing  un  its  frt 
oueney  have  been  derived  from  military  practice.     The  largest  compilatioli 
from  this  source  has  been  made  hy  Granier.*     In  41*5  cases  of  parotiditis 
in  soldiers,  orchitis  occurred  in   115;  that  is.  in  24  per  cent,  of  the  ci-- 
Atrophy  of  the  affected  testicle  often  follows  this  inflammation,     Aecor 
to  Granier,  atrophy  occurs  in  44  per  cent,  of  the  cases  of  orchitis,  and  in  io^ 
per  cent,  of  the  eases  of  parotiditis.     The  shorter  the  dunition  of  the  orchi- 
tis, the  less  prnbability  is  there  of  atrophy  of  the  testicle.     In   females 
similar  inflammatory  swelling  of  the  mammary  gland  and  of  the  ovary  hi 
been  observed  as  an  exceptional  occurrence.     When   parts  other  than  tlij 
parotid  are  involved*  this  is  not,  strictly  speaking,  from  a  metastasis,  hu 
from  the  operation  of  the  same  ioternal  morbid  condition  which  occasion 
the  inflammation  of  the  parotid, 

In  very  rare  instances  epidemic  parotiditis  is  of  an  unusually  sevcrf*  ch^ 
racter.  The  fever  and  constitutional  disturbance  may  be  exceptionally  higM 
Maniacal  delirium  and  other  severe  cercbml  symptoms  have  been  obsemd. 

'  Lyfm  mid,.  No,  26,  1879. 

In  Laverau*H  colle»ii<in  of  432  cases  in  soldierik  orchitis  cKHnirre^l  T-^^*  fimf^s.  Iti  I 
cases  of  orchiti*  observcil  by  Lntireui*  (nut  of  MS  of  pnrotulitis),  one  t-  »  wa 

aflVrieil  ill  *H\  chh^s,  and  l>ofli  ti-stielisi  in  G  cases.   In  10  of  thesv  ca^^ti  L.  vfvn 

distinct  atrophy  within  two  months. 
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The  patient  lias  been  known  to  sink  into  a  typhoid  state.  Convulsions  some- 
times  occur  in  children  ;  but  facial  spasm  is  less  infrequent.  The  gland  has 
been  known  to  suppurate  in  this  disease.  These  occurrences,  however,  are  so 
me  as  to  be  regarded  more  as  curiosities  than  of  practical  importance. 

The  communicabilitj  of  this  disease  is  generally  admitted,  but  it  has  been 
denied  by  some  writers  of  high  authority  ;  for  example,  by  Valleix.  Persons 
between  twenty  and  thirty  years  of  age  are  most  susceptible  to  the  con- 
tagium,  but  it  occurs  not  infrequently  under  puberty.  Males  are  more  sus- 
eeptible  than  females.  It  is  one  of  the  diseases  which  affect  the  same  person 
bat  once. 

The  prognosis  is  generally  favorable,  the  complications  and  accidents  which 
kave  been  mentioned  being  exceptional.  Except  that  it  occasions  contiiderable 
Aaoomfort,  the  disease  in  most  cases  is  trivial.  In  the  way  of  treatment  it 
daims  only  soothing  embrocations  and  the  application  of  flannel,  cotton  bat- 
ting, or  wool  to  the  neck,  with  some  anodyne  remedy  if  the  pain  be  con- 
■dmible.  Bloodletting,  purgation,  or  other  of  the  so-called  antiphlogistic 
Beasares  are  not  indicated.  The  popular  apprehension  of  danger  from  *^  taking 
cold  "  in  this  disease  is  based  on  the  idea  that  if  the  affection  of  the  parotid 
be  arrested  a  metastasis  is  likely  to  take  place.  There  is  little  ground  for  this 
idea,  but  a  patient  probably  passes  through  the  disease  more  comfortably  by 
avoiding  exertion  and  exposure. 

Parctuiilu  occurs  as  an  occasional  complication  of  typhus  and  typhoid 
fcrer,  pyaemia,  and  pneumonic  fever.  Under  these  circumstances  it  is  a  widely 
diiierent  affection  from  mumps.  Suppuration  takes  place  in  the  great  majority 
«f  eaaes,  the  abscesses  evacuating  either  externally  or  into  the  meatus  audi- 
toriof,  and  frequently  there  is  considerable  sloughing  of  the  areolar  tissue. 
At  a  complication  of  fever  it  is  attended  with  much  suffering  and  danger. 

Aente  suppurative  inflammation  of  the  connective  tissue  around  the  sub- 
■axillary  gland  is  called  by  German  writers  angina  Lndovici  There  is  pres- 
ent in  the  suprahyoid  region  diffuse  cellulitis,  combined  often  with  gangrene 
aad  sloughing  of  the  tissues.  The  inflammation  may  extend  to  surrounding 
laiti.  The  affection  is  a  grave  one.  The  most  favorable  termination  is  in 
tbieew.  Death  occurs  from  oedema  glottidis,  secondary  pneumonia,  or  sep- 
Tbe  treatment  is  mainly  surgical. 


CHAPTER    II. 

BFLAMMATORY  DISEASES  OF  THE  STOMACH   AND  OF  THE 

DUODENUM. 

Aarte  Gastritis.— Snbacute  OastritiB.— Chronic  Gastritis.— Plilejrmonous  Gastritis.— 
Chronic  Interstitial  Gastritis.— Gastro-cluodenitis.—DuodeDitis. 

Acute  (Gastritis. 

THE  term  acute  has  been  applied  to  inflammation  of  the  stomach  by  differ- 
ent authors  with  a  widely  different  scope  of  signification.     In  the  cases 
if  ^ritis  to  which  heretofore,  by  many  authors,  the  term  acute  has  been 
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redtrict^x],  the  disense  is  attended  with  cxtreroe  danger  to  lite,  ending  fmtal 
a§  a  rule.     In  these  caiies  ahuo^it  iiiviiriably  the  disetiae  is  caused  by  toxu 
agents — naiiioly,  the  ctirnisive  or  acrid  poitjuns.     Acute  gustriti*  mis  en 
tiidered  as  thus  restricted  in  the  previous  editions  of  this  work.     Oti  tl 
other  hand,  some  authors  ineiude  under  the  name  acute  jjcastrttis  or  »cti 
pastric  catarrh  gastric  iutiuminatioQ  of  every  gnide  of  intensity,  and  also 
tain  affections  generally  rei^arded  us  functional.      It  is  in  accordance  with  thf 
applieatiuu  of  the  term  acute  to  other  diseases  to  extend  iti*  scope,  as  applied 
to  gastritis,  so  as  to  embrace  all  case^  in   which  the  luflammaLi^ni  has  f^m* 
giderable  severity,  obliging  patients  generally  t(>  keep  the  bed.     Acute  gas- 
tritis will  be  considered  in  this  sense  in  the  pi*esent  edition  of  this  work. 
Cases  in  which  the  intensity  of  the  intlammation  h  not  sufficient  to  entitle  it  ^ j 
to  be  called  an  acute  disease  will  be  included  under  the  heading  Subaeattrill 
Gastritis.     Cases  of  chronic  gastritis  are  those  in  which  subacute  inflanuuft-^l 
tion  is  more  or  less  peniistent. 

Adopting  the  more  comprehensive  scope  of  the  term  acute  gastritU,  the 
disease,  exclusive  of  toxical  cascs^  is  not  of  very  fretjuent  occurrence — a  foc^t 
which  would  not  a  prion  be  supposed,  considering  the  tjuantity  of  inge^l:i 
received  into  the  stomach  daily,  the  various  stimulating  and  irritating  sub- 
stances which  often  enter  into  these,  the  great  functional  activity  of  tin 
organ,  the  amount  of  blood  which  it  claims  during  digebtion,  and  the  ci 
tensive  glandular  apparatus  which  it  contains. 

Anatomical  Characteus. — ^More  knowledge  and  caution  are  requisite  I 
determining  the  existence  of  inflammation  uf  the  Mumuch  than  of  any  othj 
organ.     The  stonuich  often  presents  after  death  various  appearances  simnU 
ing  disease,  but  which  are  independent  of  any  murbid  pixiecss.     These  dc 
live  appearances  are  dependent  chiefly  upon  two  factors— namely,  the  vary* 
ing  amount  of  blood  in  thL*  organ  within  physiological  limits^  and  the  rapi4 
post-mortem  softening  of  the  mucous  niembmne  in  consequence  chiefly  i  " 
self-digestion.     These  changes,  which  are  most  intense  in  the  fundus  of  til 
stomach,  will  be  mentioned  subsequently  under  the  head  of  Sol\t.'ning  i»f  tb 
Htomaeh. 

It  is  very  difficult  to  discriminate   the  milder  grades  of  ga^stric  iofli 
mation  from   post-mnrtem  changes.      Hence,  the  observations  of  UcaK 
upon   Alexis  8t.  Martin^  who  had  a  fistulous  opening  into  his  stoinac 
of  special  value,  and  are  usually  cited  us  descriptive  of  the  mild  formal 
acute  inflamtnutitin  of  the  stomach.     Tliese  morbid  appearances  were  noticfi 
after  indiscretion  in  eating  nr  following  the  abuse  of  ardent  spirits^  and  welj 
accompanied   with   corresponding  local   and  constitutional   symptoms,     TH<| 
rapidly  disjippeared  under  proper   medication  and  attention  to  diet, 
mont  notice*!  daring  these  attaeks  of  mild  gastric  inflammation  a  livid, 
tbematous  rednes^n  distributed  in   irregular,  small  patches.       Sometimes  til 
mucous  membrane  was  pale.    Kcchymoses  and  oodng  of  grumous  blood  froil 
certain   red  spots  of  the  gastric  mucous  membrane  were  also  observed.     Tlit? 
secretion  of  gastric  juice  was  defiei<'nt^  and   was  replaced  by  a  conKiderahij 
qtiantity  of  ropy,  alkaline  mucus  which  became  yelhiwish  or  muc<i-purulH 
when  the  inflammation  was  unusually  severe*     Slightly  elevated  djMHihir 
spots,  resembling  deposits  of  false  membrane  and  called  apthous  by  Bead 
mont,  were  also  described. 

In  eases  of  more  severe  gastritis  the  mucous  membrane  usually  prfj«cn(j 
irregularly  scattered  spot^  of  congestion.  Occasionally  the  ntdnc-ss  is  wofl 
diffused,  and  it  may  happen  that  the  inner  surface  of  the  stntnanh  pro«eo|( 
a  pale  rather  than  a  congented  appearance.  Ecohymose.^,  especially  upon  ti 
summits  of  the  gaatric  rug»!,  may  be  present  in  large  number.     The  mucou 
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membrane  is  thickened,  softened,  and  more  opaque  than  normal.  Its  surface 
Ls  coated  with  a  thick  layer  of  tenacious  mucus  or  muco-pus.  The  swell- 
ing may  extend  to  the  submucous  tissue.  The  changes  are  most  marked 
Bsually  in  the  pyloric  portion  of  the  stomach,  and  are  more  distinctive  of 
inflammation  when  in  this  situation  than  when  in  the  fundus.  Hemorrhagic 
erosions,  which  consist  of  round  or  oval  superficial  abrasions  of  the  mucous 
membrane  upon  a  hemorrhagic  base,  are  not  iufre(|uent.*  Upon  microscopical 
examination  hypera^mia  of  the  capillaries  of  the  mucous  membrane,  partic- 
ularly of  those  about  the  summits  of  the  gastric  tubules,  and  extravasations 
of  blood,  are  detected.  The  intertubular  tissue  is  thickened  by  the  presence 
of  serum  and  of  extravasated  red  and  white  corpuscles.  The  accumulation 
of  white  corpuscles  or  pus-cells  is  most  evident  about  the  muscularis  mucosas. 
Tbey  may  also  be  present  in  the  submucous  tissue.  The  epithelial  cells  of  the 
gastric  tubules  may  either  remain  unchanged  or  they  may  undergo  cloudy 
•welling;  that  is,  become  enlarged  by  the  accumulation  of  albuminous  gran- 
ules (p.  53).  In  some  cases  this  may  be  followed  by  fatty  degeneration. 
Sometimes  the  tubules  appear  to  be  filled  with  a  granular  matter  containing 
Bttclei,  bat  without  distinct  cell-boundaries.  This  parenchymatous  degenera- 
tion in  the  glands  of  the  stomach  often  occurs  in  fevers,  particularly  in  infec- 
tioiis  diseases,  and  sometimes  in  phosphorus-poisoning,  without  evidence  of 
inflammation,  but  with  symptoms  of  disturbed  digestion  during  life.'  The 
cylindrical  epithelial  cells  lining  the  inner  surface  of  the  stomach  and  the 
mouths  of  the  gastric  tubules  become  swollen  with  a  secretion  of  mucus  which 
escapes  from  their  free  ends.  These  cells  are  found  in  the  mucus  coating  the 
■acuQS  membrane,  but  to  what  extent  they  desquamate  during  life  is  a  mat- 
ter of  uncertainty.  The  solitary  follicles  of  the  stomach  (or  lenticular  glands,  as 
ihcy  are  also  called),  when  present,  are  often  swollen.  They  sometimes  seem 
to  be  increased  in  number  in  inflammatory  conditions  of  the  stomach.  Wilson 
Fox  describes  the  development  of  follicular  ulcers  from  these  structures. 

It  is  not  intended  to  describe  here  the  manifold  morbid  appearances  belong- 
ing to  toxic  gastritis;  that  is,  gastritis  produced  by  swallowing  irritant  pois- 
oo8w    These  are  in  some  cases  characteristic  of  the  action  of  special  poisons, 
ind  are  described  in  works  on  special  pathological  anatomy  and  on  forensic 
iwdicine.     The  corrosive  poisons,  such  as  strong  mineral  acids  and  alkalies, 
etuse  necrosis  and  sloughing  of  the  mucous  membrane  to  a  greater  or  less 
utent,  and  may  produce  such  destruction  of  the  coats  of  the  stomach  as  to 
lad  to  perforation  of  its  wall  during  life,  with  the  escape  of  its  contents  into 
tile  peritoneal  cavity.     Some  of  these  poisons  cause  the  formation  of  a  diph- 
tiieritic  exudation  in  the  gastric  mucous  membrane.     They  may  be  aceom- 
innied  by  characteristic  changes  in  the  color  of  the  mucous  membrane  and  of 
tiie  contents  of  the  stomach.     When  corrosive  poisons  are  swallowed,  more  or 
les8  inflammation,  and  perhaps  sphacelation,  may  be  present  in  the  mouth, 
pbiiynx.aud  eesophagus,  but  these  signs  are  sometimes  wanting.    The  inflam- 
■ition  in  cases  of  acute  gastritis  may  extend  into  the  duodenum. 

*  Brintnn  describes  a  special  and  severe  form  of  gastritis  characterized  by  the  pres- 
a»iif  a  large  number  of  hemorriiiigic  ero8i(>ns.  The  contents  of  tlie  stomach  are  staine<l 
vitk  blood.  He  i-alln  the  affection  hemorrhagic  erosion  of  llie  stomach  or  ulcerative 
IMritis.  Hemorrhagic  erosions,  however,  are  fre<juently  found  in  tlie  stomach  under 
ifRit  variety  of  conditions,  and  it  is  not  probable  that  they  possess  much  pathological 
■fiuficaiioe. 
'Vifdiow,  in  conformity  with  his  views  of  inflammation,  describes  this  parenchy- 
icfaange  as  inflammatory,  and  designates  the  pn»cess  in  this  situation  as  glandular 
is  or  gostradenitis ;  but '('ornil  and  Ran  vier  justly  remark  that  the  inflanmiatory 
B  of  this  lesion  is  very  doubtful.  ElMtein  finds,  in  cases  of  poisoning  by  phosphorus 
•r  I7  alcohol,  the  parencJiymatous  degeneration  most  marked  in  the  chief,  or  adelo- 
■on^wa  cells  of  the  gastric  tubules  ( Vtrchovft  Archiv,  1872,  Bd.  55,  S.  469). 
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Clinical  History. — Acute  gastritis  pves  rise  to  pain  more  or  less  intense, 
referred  to  the  epigastrium,  together  with  a  painful  sense  of  constriction. 
The  pressure  of  the  diaphragm  upon  the  stomach  in  inspiration  sometime 
increases  the  pain,  so  that  the  hreathing  may  be  costal  and  the  number  of 
respirations  per  minute  is  increased.  Nausea  and  vomiting  are  prominent 
symptoms.  In  some  cases  the  stomach  is  intolerant  of  water  or  the  blmndeil 
liquids,  even  in  very  small  quantities.  The  vomited  matter  is  muco-seroos, 
of  a  greenish  color,  the  presence  of  bile  being  evident  from  the  bitter  taste, 
and  not  infrequently  it  is  sanguinolent.  The  b.cU  of  vomiting  occasion  suf- 
fering. The  thirst  is  frequently,  but  not  always,  intense.  The  desire  for 
cold  water  is  sometimes  so  irresistible  that  the  patient  is  not  deterred  from 
drinking  it  by  the  painful  acts  of  vomiting  which  it  provokes.  Tendemeas 
on  pressure  over  the  epigastrium  is  often  marked.  The  pulse  is  more  or  less 
frequent  and  small.  Tke  temperature  of  the  skin  is  moderately,  and  some-^ 
times  considerably,  raised.  The  thermometer,  however,  as  a  rule,  shows  bvi 
a  moderate  fever-heat,  rarely  exceeding  101°  or  102°  F.  The  bowels  arc  eofr> 
stipated  except  in  cases  of  poisoning.  Dysphagia  and  aphonia  are  occasional 
symptoms.  The  tongue  presents  no  special  morbid  appearances.  The  buccal 
fluids  are  diminished  and  frequently  have  an  acid  reaction.  The  patient  suf- 
fers from  cephalalgia.  The  mind  is  depressed  and  the  expression  is  anxiois 
and  haggard.  If  life  be  not  speedily  destroyed  and  the  disease  run  on  to  a 
fatal  termination,  vomiting  of  black,  grumous,  coffee-ground  matter  may  oceori 
especially  in  cases  of  toxical  gastritis.  Toward  the  close  of  life  the  contents 
of  the  stomach  are  ejected  by  acts  of  regurgitation  rather  than  by  vomiting. 
The  prostration  in  fatal  cases  becomes  extreme.  Hiccough  occurs.  The  pulse 
becomes  very  frequent  and  thready.  Coldness  of  the  surface  is  marked.  The 
mode  of  dying  is  by  asthenia.  If  the  disease  end  in  recovery,  improvement 
in  all  the  symptoms  takes  place  slowly ;  convalescence  is  gradual,  and  the 
inflammation  may  persist  in  a  chronic  form.  In  cases  of  gastritis  produced  bj 
the  corrosive  poisons,  if  perforation  of  the  stomach  occur,  the  symptoms  of 
peritonitis  are  added.  Jaundice  occurs  in  some  cases,  showing  that  the  inflan* 
mation  extends  into  the  duodenum.  The  foregoing  sketch  of  the  sympton* 
atology  applies  to  cases  of  marked  severity.  In  less  severe  cases  the  symp- 
toms  are  essentially  the  same,  but  with  less  intensity. 

Pathological   Character. — The   stomach,  aside  from   its  office  as  a 
receptacle  of  the  ingesta,  is  a  glandular  organ,  furnishing  daily  a  large  quaa* 
tity  of  an  important  secretion — the  gastric  juice.     In  its  reluctance,  so  to 
speak,  to  take  on  acute  inflammation  from  the    internal  and  inappreeiabls 
causes  which  give  rise  to  the  so-called  spontaneous  inflammations  in  otiitf 
situations,  it  resembles  other  glands,  such  as  the  liver,  pancreas,  and  kidneja 
When  acute  inflammation  is  developed  in  this  situation  it  does  not  differ  it 
pathological  character  from  acute  inflammation  seated  elsewhere  in  a  mocovi 
structure.     The  gravity  of  the  disease  depends  on  the  physiological  relations 
of  the  stomach.     Acute  gastritis  produced  traumatically  by  the  action  of 
caustic  or  irritant  poisons  is  developed  like  inflammation  from  the  action  of 
the  same  local  causes  in  other  situations. 

Causation. — Exclusive  of  the  acrid  or  corrosive  poisons,  the  most  freqaot 
cause  in  this  country  is  spirit-drinking.  I  have  known  the  disease  to  diroetlr. 
follow  a  debauch,  and  to  prove  rapidly  fatal.  A  person  with  chronic  gastrilli 
induced  and  kept  up  by  habitual  spirit-drinking  is  liable  to  the  acute  affeetiM 
after  an  unusually  excessive  indulgence.  Exposure  to  cold  may  act  u  ir 
auxiliary  cause.  In  a  case  under  my  observation,  the  patient  being  an  hibik 
ual  drinker,  the  disease  followed  sleeping  in  a  cold  cellar.     Over-repletioo  o( 
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the  stomach  with  stimulating  and  indigestible  food  may  sometimes  give  rise 
tu  acute  gastritis.  This  so-called  crapulous  gastritis  is  generally  subacute. 
b  is  a  traditional  error  to  consider  as  exciting  causes  drinking  cold  water 
when  the  body  is  perspiring,  intense  mental  emotions,  and  contusions  of  the 
abdomen. 

Diagnosis. — The  symptoms  of  acute  gastritis  are  strongly  diagnostic. 
There  is  greater  probability  of  the  disease  being  incorrectly  supposed  to  exist 
than  of  its  being  mistaken,  when  existing,  for  other  diseases.  Vomiting, 
however  frequent  and  persistent,  is  never  alone  sufficient  evidence  of  gastritis. 
I  hare  known  a  case  of  chronic  meningitis  w^ith  persistent  vomiting  to  be 
treated  for  acute  gastritis,  the  error  not  being  discovered  prior  to  the  autopsy. 
Peritonitis,  if  accompanied  with  vomiting,  may  assume  an  appearance  of 
castritis.  but  the  diffusion  of  tenderness  over  the  a*bdomen,  the  tympanitic 
distension,  and  the  rigidity  of  the  abdominal  muscles  generally  suffice  for 
dlia  differential  diagnosis.  Gastritis  has  been  mistaken  for  pneumonitis,  but 
physical  exploration  of  the  chest  should  enable  the  physician  to  detect  or 
exclude  the  latter  affection. 

Gastralgia  was  formerly  confounded  with  gastritis.  Tbe  paroxysmal  recur- 
rence of  pain  or  its  occurrence  in  marked  exacerbations,  the  absence  of  febrile 
movement,  of  vomiting,  as  a  rule,  and  of  tenderness  on  pressure,  and  the 
ability  to  take  food,  sometimes  with  relief  of  tbe  pain,  sufficiently  characterize 
the  affection  as  neuralgic. 

With  a  view  to  appropriate  antidotal  treatment,  and  also  in  a  medico-legal 
point  of  view  in  certain  cases,  it  is  desirable  to  determine  from  the  symptoms 
whether  acute  gastritis  be  attributable  to  poison.     This  is  always  to  be  sus- 
pected in  severe  ca.ses  if  other  causes  be  not  evident.     Burning  in  the  throat 
tt  complained  of  if  a  caustic  or  corrosive  poison  have  been  taken,  and  the 
local  action  of  the  poison  may  be  seen  in  the  mouth  and  fauces.     The  mat- 
ters vomited  are  likely  to  contain  blood.     Diarrha»a  is   likely  to  occur.     If 
nosed  by  a  poison  the  disease  is  developed  suddenly,  and  incjuiry  is  to  be 
aade  to  ascertain  if  the  sudden  development  were  not  immediately  preceded 
hj  a  meal  or  the  ingestion  of  something  in  the  way  of  food  or  drink. 

Proonosis. — Cases  of  acute  gastritis,  in  the  restricted  sense  in  which  the 
term  acute  was  formerly  used,  were,  in  the  great  majority  of  cases,  fatal.  In 
Ae  more  comprehensive  scope  of  the  term  the  disease  ends  in  recovery,  as  a 
nie,  if  toxical  cases  be  excluded.  Death  sometimes  takes  place  within  a  few 
kwn,  patients  falling  quickly  into  a  condition  of  collapse.  These  cases, 
kweTer,  are  exceptional.     The  mode  of  dying  is  by  slow  asthenia. 

When  the  disease  is  due  to  the  action  of  a  corrosive  poison  the  danger 
fill  depend,  other  things  being  equal,  on  the  amount  of  local  injury. 

TiEATXENT. — The  indications   for   bloodletting  are  not  present  in  this 

fiicase.     Bearing  in  mind  that  the  danger  is  from  asthenia  and  that  life  is 

lonetimes  quickly  destroyed,  the  abstraction  of  blood  is  not  adniissiblc.    The 

intaod  most  important  object  in  the  treatment  is  to  secure  for  the  inflamed 

orgin  absolute  rest.     With  reference  to  this  object  the  less  of  anything  intro- 

diced  iDto  the  organ  the  better.     To  allay  intense  thirst  small  pieces  of  ice 

■ij  be  swallowed,  or  iced  water  taken  often  in  a  very  small  quantity  at  a 

tae.    The  physician  should  resist  the  temptation  to  try  in   succession  the 

kit  of  remedies  to  allay  vomiting,  all  of  which  will  be  likely  to  aggravate 

tb  Stressing  symptom.     It  is  desirable  to  administer  opiates  in  order  to 

^iettlie  stomach  and  render  the  system  more  tolerant  of  the  disease.     A 

tilt  of  morphia  placed  dry  upon  the  tongue  may  be  tried,  and  if  vomiting 
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be  provoked  by  tliia  mode  of  administration  it  should  be  adminii^tei^d  bj] 
derniically  or  tstnue  forui  of  ojiiate  given  per  euema.  Fomerttatioos  ttt 
hViHi^T  may  be  applied  over  the  epigastrium.  Catharties  are  inadiutf*»ibU 
The  boweU  may  bo  moved  by  htimulating  enemas.  Mereary,  either  iu  largt 
or  small  doses,  is  not  indient^^d.  The  importunities  of  the  patient  for 
emetic  are  to  be  resisted.  There  may  be  a  feeling  as  if  the  titumaeh  wer 
distended  or  as  if  there  was  an  aecumuhition  aggravatingr  the  distress.  TUy 
feeling  arises  from  the  inflamed  state  of  the  membrane,  as  tenesmus  is  ine 
dent  to  inflammation  of  th»  rectum,  and  it  may  be  ealled  gastne  tenesmus. 

Alimentation  is  nut  less  important  than  in  other  diseases,  and  in  prr>portioii| 
as  the  symptoms  denote  danger  in  the  direction  t>f  asthenia  supporting  meaji-| 
ures  of  treatment  are  indicated.     The  stomach  will  not  t^jlerate  aleobolies  and'! 
fond  ;  moreover,  their  introduction   into  the  st4:iniaoh  conflicts  with  the  moji 
important  object  of  treatment — namely,  absolute  rest  of  the  infliimed  nrgaiuJ 
The  rectum  is  to  be  substituted  for  the  stomach   as  repirds  the  reception  af  T 
ingcsta.     This   is   a   disease   in    which    rectal   alimentati<m   is   of  invaluable  < 
service.     Alimentary  support  may  be  adequately  provided  thereby  during;  a 
period  as  long  as  may  be  required  ;  that  is,  until  the  acute  symptoms  have 
subsided  and  the  stomach  will  tolerate  bland  nourishment*      From   three  to 
four  ounces  of  defibrinated  bhiod,  Leube's  pancreatic  meat  emulsion  or  hiii 
*' meat  solution/'  or  milk  with  the  addition  of  egg  (the  election  of  an}*' 
these  articles  being  made  after  experimental  trials,  and  perhaps  the  differen 
articles  employed  in  alternation),  ni ay  be  injected  every  four  or   six   hour 
If  alcoholic  support  be   indicated,  spirit  may  be   added   to  the  rectal   foo 
according  to  the  urgency  of  the  indication,  or  the  latter  may  l>e  adminis- 
tered hypodermienlly*     The  addition  of  a  little  laudanum  to  each  injeotioii 
is  generally  advisiible.     Thirst  may  be  relieved  by  the  injection  of  waia' 
from  time  to  time  and  frequent  sponging  of  the  body.     The  danger  fYoro 
llje  disease  is  much  lessened  and   the  duration  shortened  by  pursuing  thi§ 
course.^ 

Milk  with  the  addition   of  lime-water  will  he  likely  at  first   to  be 
borne  by  the  stomachy  given  in  small  quantities  at  short  intervals.     Othd 
forms  of  food  are  to  be  gradually  added.     After  the  inflammation  has  eeas< 
the  stomach  is  left  in  an  atonic  condition,  and  remedies  of  a  tonie  ehamet^ 
are  indicated  during  convalescence.     If  the  acute  end  in  the  chronic  fonu 
inflammation,  the  treatment  due  to  chronic  gastritis  is  to  be  employed. 

Acute  gastritis  caused  by  the  acrid  or  corrosive  poisons  is   to  be  rreaK 
after  the  plan  just  stat^^d,  with  the  addition  of  measures  having  referene©  I 
the  evacuation  and   neutralization  of  the  poisonous  substance.      Knieties  all 
to  be  promptly  given,  and   if  they  fail  to  act  efficiently  the  stomach-pump 
to  be  resorted  to,  provided  the  pois^io  be  one  which  can  be  ejected.     Arsenid 
corrosive    sublimate,   alcoh(d.    antimony,    oantlmrides,   copper,    phosphoru^ 
together  with  a  great  number  of  vegetable  irritants,  such  as  eapsieum,  gailj 
boge,  eroton  oil,  etc.,  may  be  expelled  from  the  stomach  ;  but  if  any  of  tl 
corrosive  acids  have   been   taken,  reliance  must  be   placed   cm    the    prom| 
administration  of  antidot<»».    Antidot€*5  are  also  to  be  given  after  the  emplofl 
meDi  of  emetics  or  the  stomach-pump  to  effect  the  removal  of  acrid  potscms. 

*  The  imnorentic  meat  emuls'on  i^  prepared  a^  follows  :  To  5  ounces  of  finely  v€Tii[ 
meat  ndd  Ij  ouritvij  ol  finely  rlioppe<l  iwincTeai*  and  II  ounces  uf  wjinn  wsit-r.    The  tui 
|5tre  rIiomM  li«ve  The  enn.Hit*teiHH'  of  thifk  soup.     l.etil>e*8  meat  sittnlton  is  prcpnnHl  I 
ii(Mini^   hydro<'hl<iric  acid   with   water,   and  emnloyiiii?  hoot   hy  ni- ana  of  a  Pepinl 
dij^cster.  {  Vide  *'  Teticr  die  ThcrHfiie  iler  Ma^enlcrnnkheiieii.*^  von  W.  < »  !    -^ 
i'tuff  IcifniHthrr   Vurtriuff   f>nm    Vntkmnnu,  ^o  \yi,   lA^ip/.ie.  1^73. 1      The    '"  il 

lliMron&hly  washed  out  by  a  luri?e  enema  bt>th  lieforc  be^nninjj  rectal  aii  : 

atU'rwurd  from  time  lo  time.     Laiidantim  added  to  the  injections  promotes  iheir 
lion,  and  prubttbly  their  ahsorpijon. 
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(For  details  respecting  the  management  of  cases  of  poisoning  the  reader  is 
refenvd  to  works  which  treat  of  toxicology.*)  I  shall  simply  subjoin,  fur  the 
convenience  of  the  practitioner,  an  enumeration  of  the  antidotes  for  the  more 
important  of  the  poisons  ^ich  act  locally  upon  the  stomach. 

Arsenical  l^f^nat\on» :  The  hydrated  ses*juioxide  of  iron  is  the  special 
antidote.  It  should  be  recently  prepared  and  given  in  large  quantity.  If 
this  preparation  be  not  immediately  available,  the  sesquioxide  or  common  red 
oxide  of  iron  (crocus  martis)  may  be  given  in  its  stead.  Bouchardat  advises 
to  combine  magnesia  with  the  preparation  of  iron,  in  order  to  promote  the 
passage  of  the  iron  from  the  stomach  into  the  intestines. 

Corrtmce  Sublimate  and  other  JSftlts  of  Mncim/ :  The  most  reliable 
antidote  is  albumen,  and  the  white  of  eggs  is  the  best  and  most  available 
article. 

aW/«  of  Cfipper:  Albumen  is  an  antidote.  Iron  reduced  by  hydrogen  and 
the  hydrated  persulphate  of  iron  are  said  by  Bouchardat  to  be  antidotal  both 
to  the  salts  of  mercury  and  of  copper. 

Tartar  Emetic:  Substances  containing  tannin  in  abundance  and  magnesia. 

Nitrate  of  St/rer :  Chloride  of  sodium. 

Jiiiit-rai  Acids:  Magnesia  or  chalk  mixed  with  water  or  milk;  the  alka- 
line carbonates  or  soap. 

Oxalic  Acid :  Magnesia,  chalk.  Whiting  or  plaster  scraped  from  the  wall 
of  an  apartment  may  be  given,  mixed  with  water.  Alkalies  are  not  to  be 
given. 

Ammoniti  :  Vinegar  or  any  of  the  vegetable  acids. 

Futoita  and  tSoda  :  The  same. 

Subacute  Gastritis. 

Subacute  gastritis,  not  becoming  chronic,  but  of  transient  duration,  occurs 
not  infrequently.  It  is  not  easy  to  say  with  positiveness  how  frequently  it 
occurs,  l»ecause  practically  it  is  difficult  to  draw  the  line  of  demarcation  be- 
tween slight  inflammation  and  merely  functional  disturbance  in  this  situation. 
Sahacnte  gastritis  doubtless  enters  into  certain  cases  of  the  affection  which 
vill  be  noticed  in  connection  with  functional  disorder  of  the  stomach  under 
the  name  (»f  Acute  Dyspepsia.  Subacute  inflammation  of  the  stomach  is 
Bueh  more  frequent  in  infants  and  young  children  than  in  the  after  periods 
of  life.  As  here  considered,  reference  will  be  had  chiefly  to  the  affection 
otcnrring  at  a  time  subsequent  to  the  period  of  infancy. 

The  degree  of  inflammation  in  different  cases  of  subacute  gastritis  varies, 
bring  either  slight  or  moderate  as  evidenced  by  the  local  and  general  symp- 
tOD8.    The  local  and  general  symptoms  are  marked  according  to  the  degree 
•f  the  inflammation.     The  ingestion  of  food  is  followed  by  uneasiness  or  dis- 
tress referred  to  the  epigastrium,  and  by  symptoms  denoting  indigestion — 
Bimely,  flatulence,  eructations,  etc.     Thirst  is  a  symptom  usually  more  or 
lea  prominent.      Tenderness  over  the  epigastrium  and  a  furred  or  coated 
tongue  are  other  symptoms.     The  urine  is  high-colored  and  loaded  with  the 
tntes.     In  some  cases  there  is  constipation,  and  in  other  cases  diarrhu'a,  the 
kter  being  due  to  intestinal  indigestion.     Pain  in  the  head  is  a  frequent  and 
mietimes  a  prominent  symptom.     There  may  be  slight  pyrexia,  but  it  is 
ficqiientlT  or  generally  wanting,  except  after  the  ingestion  oi  food  or  stim- 
ihots.    When  transient  febrile  movement  is  not  thus  produced,  the  pulse  is 
uiallj  feeble  and  the  extremities  are  cold.     There  is  more  or  less  general 
Mlitj,  but  the  sense  of  weakness  exceeds  the  actual  reduction  of  strength. 

^Tttt'Uir  on   PnixntM  may  l)e  consulted  lor  this  purpose;  also,  article  "Poisons"  in 
hnftimnt  Mtdical  Dictionaty. 
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The  Hpirits  are  depres.secl,  and  the  suffering  may  be  considerable  from  iiia1ai!>« 
without  any  definite  h>eution  of  pain  or  distress. 

This  is  a  sketch  of*  a  chiss  of  cases  which  the  practitioner  meets  with  fre- 
quently, and  which,  together  with  cases  of  the  alTection  to  be  considered  in 
another  chapter  under  the  name  of  Acute  Dyspepsia,  is  properly  known  as 
a  ''  bilious  attack." 

If  the  gastric  inflammation  be  greater,  approximating  in  intensity  to  acute 
gastritis,  the  local  and  general  symptoms  are  more  marked.  There  is  suffer- 
ing from  gastric  distress,  and  sometimes  from  a  dull,  obtuse  pain  in  the  region 
of  the  stomach.  The  epigastric  tenderness  is  often  considerable.  Anorexia 
is  complete,  with  loathing  of  food  and  nausea.  Vomiting  is  often  a  prom- 
inent symptom.  Mucus  is  vomited  in  abundance,  and  if  the  efforts  of  vom- 
iting be  prolonged  bile  is  rejected.  The  patient  experiences  a  temporary 
sense  of  relief  after  vomiting.  The  feeling  is  as  if  the  stomach  were  dis- 
tended, au<l  acts  of  vomiting  are  provoked  and  aided  by  voluntary  efforts 
with  the  idea  that  if  the  contents  of  the  stomach  were  efl'ectually  discharged 
the  relief  would  be  permanent.  This  feeling  arises  from  the  inflamed  con- 
dition of  the  membrane,  and  is  analogous  to  the  sensation  connected  with 
tenesmus  in  dysentery.  It  may  be  called  gastric  tenesmus.  Thirst  is  gener- 
ally urgent  and  cold  drinks  are  craved.  The  tongue  is  coated  at  first,  but  io 
the  course  of  the  affection  it  may  become  clean  and  reddened.  Either  con- 
stipation or  diarrhoea  may  exist.  There  is  more  or  less  febrile  movement, 
with  evening  exacerbations,  as  shown  by  the  pulse  and  axillary  temperature; 
the  latter,  however,  rarely  exceeds  1  ()(>**  F.  Chilly  sensations  and  rigors  are 
common,  continuing  for  a  few  sec(»nds  and  recurring  irregularly.  Cephalal- 
gia is  generally  marked,  and  in  some  cases  is  accompanied  by  a  sense  of  ten- 
sion or  a  feeling  as  if  the  head  would  break.  There  is  oft<?n  a  sense  of  pros- 
tration, with  depression  of  8j)irits  and  sometimes  a  notable  degree  of  mental 
apathy.  In  cases  of  maximum  severity  subacute  gastritis  so  closely  approx- 
imates to  acute  gastritis  that  there  is  scarcely  a  well-marked  line  of  division 
between  the  two  forms  of  the  disease. 

In  cases  of  gastritis  with  considerable  pyrexia  the  disease  is  sometimes 
called  "  gastric  fever.'*  This  name  implies  that  the  disease  is  primarily  or 
essentially  a  fever,  whereas  the  fever  is  purely  symptomatic  and  secondary  lo 
the  gastric  inflammation. 

Subacute  gastritis,  if  the  inflammation  be  slight  or  moderate,  is  nsnally  of 
short  duration,  convalescence  taking  place  in  a  few  days.  If  the  inflamma- 
tion have  considerable  int<?nsity  the  durati(m  of  the  disease  is  from  a  week  to 
three  weeks.  If  the  inflammation  persist  much  beyond  the  latter  date  it  is 
to  be  considered  as  chronic. 

Subacute  gastritis  in  .some  cases  is  evidently  of  dietetic  origin.  It  is 
sometimes  attributable  to  the  decomposition  of  ingested  aliment,  owing  to  a 
deficiency  of  gastric  juice  or  to  the  ((uaiitity  of  food  ingested  being  out  of 
proportion  t^)  the  digestive  capability  of  the  stomach,  and  to  the  ingestion  of 
food  either  difficult  of  digestion  or  in  which  ))ut refaction  had  begun  prior  to 
its  ingestion.  Persons  who  are  habitually  addicted  to  over-indulgence  in  eat- 
ing, or  to  highly  seasoned  dishes  and  the  free  use  of  condiments,  are  doubt- 
less more  liable  to  this  afi*ection  than  others  as  a  consequence  of  a  gluttonons 
meal  or  when  from  any  cause  gastric  digestion  is  arrested.  The  affectios 
.sometimes  follows  a  prolonged  debauch.  The  habitual  free  use  of  spirits 
begets  a  liability  to  it.  It  occurs  especially  among  drunkards.  It  may  be 
caused  by  any  of  the  acrid  or  irritant  poisons,  not  t^iken  in  suflUcienU quantity 
to  produce  acute  gastritis.  The  so-called  ura^mic  gastritis  is  caused  by  tb^ 
irritant  eff"ects  of  the  carbonate  of  ammonia,  formed  by  the  decomposition  oF 
urea,  upon  the  gastric  mucous  membrane ;  and  it  is  not  improbable,  as  sun^ 
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autfaoiNt  have  mainUined  (Garrod,  Charcot),  that  in  some  cases  of  gout,  uric 
acid  is  eliminated  by  the  stomach,  and  by  a  F^imilar  irritant  effect  causes  gas- 
tritis. In  a  certain  proportion  of  cases  the  causes,  both  remote  and  prox- 
imate, are  not  apparent. 

An  affection  to  which  subacute  gastritis  is  closely  affiliated  is  that  to  be 
considered  under  the  name  of  Acute  Dyspepsia.  Gastric  inflammation  doubtless 
enters  into  certain  cases  of  the  latter  affection,  but  the  functional  disturbance 
is  disproportionately  great  as  compared  with  the  amount  of  inflammation, 
and  is  not  to  be  accounted  for  by  the  latter ;  hence  the  propriety  of  con- 
sidering it  a8  a  functional  affection  of  the  stomach.    The  differential  diagnosis 
of  these  affections  is  not,  practically,  of  great  importance.     The  symptoms 
of  gastritis  are  present  in  certain  cases  of  remittent  fever,  and  perhaps  they 
Noceed  actually  from  subacute  inflammation  of  the  stomach  in  these  cases. 
The  symptomatic  phenomena  of  remittent  fever,  however,  are  sufliciently 
£stinctive  to  render  it^  discrimination  from  simple  gastritis  easy.     Cases  of 
ephemeral  fever,  or  febricula,  are  to  be  discriminated  by  the  want  of  propor- 
iioD  between  the  febrile  phenomena  and  the  gastric  symptoms.     Cases  of 
continned  fever,  typhus,  and  typhoid  very  rarely  present  symptoms  of  gas- 
iritis  with  sufllicient  prominence  for  the  differential  diagnosis  to  be  a  matter 
of  question.     In  general,  the  diagnosis  of  subacute  gastritis  is  not  difiicult. 
In  the  TREATMENT  of  Subacute  gastritis  rest  of  the  inflamed  organ  is  of 
primary  importance.     If  the  inflammation  be  but  slight  or  moderate,  it  will 
Miffice  to  place  the  patient  on  a  diet  reduced  in  quantity,  consisting  of  milk 
with  lime-water  and  farinaceous  articles.     In  cases  of  greater  severity  com- 
plete abstinence  for  two,  three,  or  four  days  may  be  advisable.    The  vomiting 
and  loathing  for  food  will  be  likely  to  secure  this  end  without  any  injunctions 
en  the  part  of  the  physician.     In  the  mean  time,  if  the  symptoms  denote 
exhaustion   the   patient  may  be   supported   by  rectal    alimentation.      The 
abstraction  of  blood   either   locally   or  by  venesection   is  never  indicated. 
Benefit  may  be  derived  from  sinapisms  or  a  blister  over  the  epigastrium. 
Emetics  and  purgatives  are  contraindicated.     The  sensations  of  the  patient 
nay  lead  to  a  desire  for  both,  especially  the  former,  but  they  do  not  effect 
uj  desirable  object,  and  their  local  action  upon  the  inflamed  organ  will  do 
luum.     If  the  bowels  be  constipated  simple  enemas  may  be  employed.    Mer- 
cary  is  not  indicated,  any  more  than  in  cases  of  inflammation  afl'coting  the 
BIQC0118  membrane  or  other  portions  of  the  digestive  system.     On  the  other 
band,  remedies  to  soothe  the  inflamed  membrane  and  to  allay  vomiting  are 
indicated — namely,  bismuth,  hydrocyanic  acid,  hyoscyamus,  and  especially 
the  salts  of  morphia.     Small  pieces  of  ice  may  be  swallowed,  or  iced  water 
pren  in  a  small  (|uantity  at  a  time  and  often  repeated,  if  found  to  be  grate- 
fol  to  the  patient.     Carbonated  water  is  not  only  taken  with  comfort,  but 
ippears  to  be  useful. 

Ii  is  important  not  to  continue  the  abstinence  from  food  or  a  great  reduc- 
tion of  diet  too  long.  As  soon  as  nutritious  articles  of  food  are  well  tole- 
TH«d  by  the  stomach  they  are  admissible.  The  improvement  of  diet  should 
be  made  gradually  and  tentatively.  During  convalescence  the  mineral  acids 
ire  oaeful  as  tonics,  and  after  the  inflammation  has  ceased  other  tonics  may 
be  appropriate.  Patients  who  are  spirit-drinkers  should  be  told  of  the  con- 
lection  of  the  disease  with  their  habits. 

CJhronic  CJastritis. 

Cbronie  gastritis  is  not  infrequent,  although  it  is  not  as  common  an  affec- 
tion as  was  supposed  some  years  ago.  Chronic  functional  disorders  were  for- 
feeiiy  conddered  as  inflammatory.    It  is  not  always  easy  to  discriminate  cliu- 
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ically  between  chronic  inflammation  and  llie  functional  iifTc^^tiuns  cmtii 
uniler  the  tiame  of  dyspepsia.     The  difierential  points  in  vol  veil  in  tbi»  ilt:*- 
crimination  will  suffice  tor  the  clinical  history  and  diugnosis  of  the  aflection.^ 
The  affection  occurs  oftcner  in   nnddle  and  advanced  life  than    in   children 
mnd  youDg  persons.     It  occurs  in  naen  oft«ner  than  in  women. 

The  ANATOMICAL  CHANOES  in  chronic  gastritis  arc  most  frequently  pr 
ent  and  nio:?it  marked  in  the  pyloric   re*rion  of   the   stomach.       This  local-J 
ization   applies  also   to  the  majority  of  morhiil   processes   in  the  sti>mafh 
The  color  of  the  mucous  membrane  varies  in  difierent  eases.      It  may 
red,  brown,  a^h-jrray,  slate-colored,  or  whitish.      A  hluish-red  color,  cithw 
dilTusc  or  in  spot^,  is  usually  present  in  the  chronic  inflammation  tttendaatj 
upon   prolonged   passive  congestion   of  the   stomach,   such   as  accompanii'i 
cirrhofc^iH  of  the  liver,  emphysema  of  the  lungs,  and  heart  dtse^i^e.     EcchyJ 
moses  and  hemorrhagic  erosions  are  fre<|uentiy  present.     The  mucous  lueiii^ 
hraiie,  as  a  rule,  if*  more  or  less  pigmented,  and  this  gives   risci  to  brown 
ashy,  and  slate  colors.    The  pigment  generally  appears  as  little  dots  scattered 
over  the  mucous  membrane.     The  same  pigmentation  often  coexists  in  tbf 
intestinal  tract.     It  is  most  frequent  where  there  is  mechanical  congestioi 
of  the  stomach  in  conse<juence  of  portal  ohstriiction.     It  is  referred  to  ah^;* 
ntiuns  in  the  hn^noglohin  of  extra vasated  red  blood-corpuscles  (Part  I.  p.  57) J 
aud  is  therefore  regarded  as  a  sign  of  preceding  congestion  and  hemorrhage 
The  pigment  exists  in  the  form  of  dark  granules,  either  free  or  in  cells,  in  tlid 
ititertubular  tissue,  and  sometimes  in  cells  within  the  tubulea.     The  mm 
surface  of  the  stomach  is  coated  with  a  thick  layer  of  viscid  mucus  or  muc 
pus.       The  consistence  of  the   mucous  tuenibrane  is  sometimes    peculiarl] 
firm  and   tough  ;    at  other  times  the   membrane   is  more  or  less   softened 
The  thickness  of  the  mucous  membrane  varies  in  different  cases  and  in  difl 
ferent  parts  of  the  stomach  in  the  same  case.     Chronic  inflammation  lead 
both  to  thii'kening  and  to  thinning  of  the  mucous  membrane.    The  latter  n-*snl| 
is  often,  although   not  iuvariably,  consecutive   to  the  former     The  uiueou| 
membrane  is  usually  thickened,  but  not  infre«|uenlly  it   is  atrophied  in  cef 
tain  places,  and  except ioually  the  whole  membrane  may  be  abnormally  thiaJ 
Both  in  healthy  and  diseased  stomachs  the  mucous  membrane  of  the  pyloria 
regiou  not  infrec|uently  presents  little  rounded  elevations  scpnrntcd  by  slighi 
furrows.     This  condition,  compart'd  sometimes  to  granulations  upon  wound^ 
is  called  mammillation  or  ff'tttf  mam^fomie  of  I^ouis.    When  present  in  heahh| 
{and  often   in  diseased)  stomsichs  it  is  due  to  contraction  of  the  muscular 
mucoHse  (Brucke's  muscle).     In  chronic  gastritis,  however,  it  may  also 
referable  to  irregular  thickening  of  the  tnucous  membrane.      The  furroT 
may  corn'spond  to  atrophic  spots.      Except ionally,  polypoid  growths,  duel 
localixed  increase  of  connective  tissue  and  enlurgi'tuent  and  proliferation  til 
the  gastric  tubules,  are  present,  even  in  considerable  number  (gastritis  polj 
posa).     Little  cysts  about  a  njillinietrc  in  diiimeter  are  frecjuently  observed 
in  the  mucous  mcnd>ranc.     They  art*  the  result  of  di.ntcnsion  of  parts  of  th^ 
gastric  tubules  with  a  clear  mucf»id  s<»cretion.     Sometimes  tht*  cysts  attain  i 
much  larger  size.     The  submucous  tissue  is  fretjucntly  thicker  and  dcnj^i; 
than  normal.     There  may  also  l>c  sonie  hypertrophy  of  the  muscular  roatj 
rpon  microscopical  examination   the  interstitial  tissvie  of  the  mucous  tneid 
brane  is  usually  found  to  be  increased   in   amount.     Thr  gastric  tubules  majj 
be  enlarged  in  consequence  of  swelling  and  parenchymatous  or  fatty  dcgcni 
ration  of  their  epithelial  cells.      Tsually  tlu^  tubules  are  afl^ected  in   groupj 
f(ome  remaining  unchanged.     The  degenerative  change  miiy  lead  to  comphM 
destruction  of  the  epithelial  cells.      The  tubes  arc  then  partly  or  complftdjj 
tilled  with  albuminous  and  fatty  detritus.      Finally,  thr  tubules  may  bccoml 
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mtrophied,  and  in  some  places  even  obliterated.  According  to  W.  Fox,  fatty 
degeneration  may  occur  in  the  connective  tissue  as  well  as  in  the  glands. 
The  cystic  transformation  to  which  reference  has  been  made  is  attributable 
to  partial  occluaion  of  the  tubules  in  consequence  of  the  new  growth  of  inter- 
Btitial  tissue.  A  change  which  occasionally  occurs  is  proliferation  or  ade- 
nomatous growth  of  the  tubules.  In  the  neighborhood  of  the  pylorus  little 
Tillous  projections  of  vascularized  connective  tissue  are  often  met  with  in 
chronic  gastritis.  In  the  atrophied  portions  of  mucous  membrane  the  tub- 
uka  are  shorter  and  narrower  than  normal.  ISuch  places  have  usually  a 
HMOth  surface  and  are  pigmented. 

Symptoms  denoting  indigestion  or  difficult  digestion  arc  present  in  cases 
of  chronic  gastritis,  but  these  alone  are  not  diagnostic,  since  they  alike  exist 
io  cases  of  dyspepsia.     Pain  may  not  be  present,  and  if  present  it  is  not  dis- 
tinctive.    A  burning  sensation  or  a  feeling  of  heat  in  the  gastric  region  is 
somewhat  diagnostic.     Tenderness  over  the  epigastrium  is  somewhat  diag- 
Boetic,  provided  it  be  limited  to  that  region  and  constant ;  that  is,  not  pres- 
ent merely  during  the  process  of  digestion  or  when  the  stomach  is  distended. 
Thirst  is  diagnostic  if  habitual ;  that  is,  present  not  only  during  the  process 
of  digestion,  but  at  other  times.     The  appetite  is  much  oftener  im])aired  in 
connection  with  chronic  gastritis  than  in  cases  of  dyspepsia,  the  appetite 
being  generally  preser\ed,  and  often  craving,  in  the  latter.     The  nutrition  is 
oftener  defective  in  cases  of  chronic  gastritis.    Dyspeptics  often  preserve  their 
weight  undiminished.     In  chronic  gastritis  stimulating  articles  of  food,  such 
u  meat  and  condiments,  are  not  as  well  borne  as  bland  aliments,  the  reverse 
being  oftener  the  case  in  dyspepsia.     Alcoholic  and  other  stimulants  produce 
gastric  distress  in  cases  of  chronic  gastritis,  whereas  they  often  relieve  dis- 
tress incident  to  merely  functional  disorder.     Nausea  and  vomiting  are  more 
Kkely  to  occur  in  connection  with  chronic  gastritis,  excluding  cases  of  so-called 
scute  dyspepsia  and  certain  cases  of  functional  disorder  characterized  by  voni- 
itiag.   In  ordinary  cases  of  dyspepsia  nausea  and  vomiting  are  not  common.    A 
dight  gcrade  of  febrile  movement  is  sometimes  observed  in  chronic  gastritis, 
and  very  rarely  in  a  purely  functional  disorder. 

The  DIAGNOSIS  is  to  be  based  on  the  combination  of  more  or  less  of  the 
foregoing  differential  points.      In  making  the  diagnosis  certain   structural 
dections  of  the  stomach  are  to  be  excluded — namely,  carcinoma  and  ulcer. 
Tbe  diagnostic  symptoms  of  these  affections  will  be  considered  in  Chapter  III. 
Chronic  gastritis  may  follow  an  acute  or  subacute  inflammation  of  the  stom- 
Mh  developed  spontaneously  or  produced  by  the  acrid  or  corrosive  poisons.    It 
mj  proceed  from  excesses  in  eating  or  spirit-drinking,  and  on  the  other  hand 
it  is  stated  that  long  fasting  or  too  rigid  dieting  may  give  rise  to  it.     In 
dogs  destroyed  by  starvation  Andral  found  the  stomach  inflamed  and  ulcer- 
itd;  but  similar  experiments  made  by  Collard  de  Martigny  were  negative  as 
Rgtrds  appearances  of  inflammation  in  this  organ.*     Stark,  who  fell  a  victim 
toexperiments  in  dietetics  in  1869,  had  symptoms  of  gastritis  developed  dur- 
iig  prolonged  abstinence.     Arsenic  introduced  into  the  system  by  absorption 
from  an  external  wound  gives  rise  to  gastritis,  as  was  ascertained  by  Brodie 
aod  verified  by  the  observations  of  others.     Chronic  gastritis  also  frequently 
wults  from  long-continued  venous  congestion  of  the  stomach  in  consequence 
rf  obstacles  to  the  circulation  in  the  liver,  lungs,  and  heart.     This  chronic 
mgestion  is  most  intense,  eaUeri*  panf/ua,  when  the  obstacle  is  in  the  liver. 
Enpbjsema  of  the  lungs,  chronic  pleurisy,  valvular  lesions  of  the  heart,  and 
opeciiUy  cirrhosis  of  the  liver,  are  often  accompanied  by  chronic  gastritis. 
'  Magendie,  Jourmd  de  FhyniologU,  tome  viii. 
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It  occurs  also  in  connection  with  gout  and  with  pulmonary  phthisis.  Chronia 
gastritis  occurs  in  certain  cases  of  renal  disease  involving  uraemia;  the  expla- 
nation  being  that  already  given — namely,  that  the  carbonate  of  ammonit 
which  is  formed  from  the  decomposition  of  the  urea  eliminated  by  the  ga^- 
trie  mucous  membrane  acts  as  a  local  irritant. 

The  first  point  in  the  treatment  is  the  removal  of  dietiitic  causes  which  may 
have  originated,  or  which  may  tend  to  perpetuate,  the  affection.  The  patieot 
is  to  be  placed  on  a  bland  and  easily-digested  diet,  consisting  of  milk,  egga, 
stale  bread,  soft-boiled  rice,  and  other  farinaceous  articles — articles  digested 
in  the  small  intestine.  Meat  and  stimulants  are  to  be  interdicted.  Form 
short  time  it  may  be  advisable  to  reduce  the  quantity  of  food  below  the 
amount  which  the  wants  of  the  system  require.  Food  should  be  taken  ia 
small  quantities  and  at  shorter  intervals  than  in  health.  Moderate  coanter* 
irritation  over  the  epigastrium  is  useful.  The  remedies  to  be  administered 
are  few.  Solicitations  for  emetics  and  cathartics  are  to  be  resisted.  Patieata 
often  declare  that  they  are  ^*  bilious "  or  that  there  exists  "  foulness  of 
the  stomach/*  and  hence  that  they  need  evacuant  medicines ;  bat  in  plaes 
of  medicines  which  from  their  irritant  action  will  tend  to  increase  or  pro- 
long the  inflammation,  remedies  to  soothe  the  inflamed  membrane  are  ind^ 
cated — namely,  small  doses  of  morphia  or  codeia,  hyoscyamus,  hydrocyanio 
acid,  bismuth,  etc.  After  the  inflammation  has  ceased  functional  debility  or 
atony  remains.  Tonics  and  improved  diet  are  then  required.  It  is  a  point 
of  delicacy  to  determine  when  to  make  this  change  in  the  treatment.  It  ia 
like  resorting  to  passive  motion  in  cases  of  fracture  or  dislocation.  The 
change  is  to  be  begun  tentatively,  and  to  be  continued  or  not  according  to 
the  eflect.  The  symptoms  of  functional  disturbance  and  the  indications  for 
treatment  which  may  be  present  after  the  inflammation  ceases  will  be  consid- 
ered in  connection  with  Dyspepsia.  (Vide  Chapter  IV.) 

Phlegmonous  Gkiatritis. 

By  phlegmonous  gastritis  is  understood  suppurative  inflammation  of  tbt 
walls  of  the  stomach.     This  disease  is  very  rare.     The  submucous  tissue  is 
primarily  involved,  but  the  inflammation  may  extend  to  the  other  coats  of 
the  stomach.     Synonyms  for  this  disease  are  gastritis  submucosa  (DittridiX 
suppurative  linitis  (Brinton),  and  interstitial  suppurative  gastritis  (Auvrayi 
The  aflection  appears  either  as  a  circumscribed  collection  of  pus  in  the  waUi 
of  the  stomach  or  as  a  diff'use  purulent  infiltration  of  the  ventricular  coi 
The  former  condition,  which  is  the  more  fre(}uent,  is  also  called  abscess  of 
the  stomach,  which  may  be  single  or  multiple.     It  may  attain  the  sise  of 
the  fist.     The  purulent  collection  is  in  the  submucous  coat,  and  it  frequently ' 
invades  the  muscuLir  layer.     The  mucous  and  serous  layers  may  be  intaei 
There  is  usually,  however,  a  localized  peritonitis  over  the  seat  of  the  absoMK 
The  abscess  may  rupture  through  the  mucous  membrane  into  the  cavity  of 
the  stomach,  or  less  frerpiontly  through  the  serous  coat  into  the  peritoned 
cavity.     In  rare  instances  recovery  may  take  place  after  the  escape  of  tkl 
pus  into  the  cavity  of  the  stomach.     A  cicatrix  then  results,  and  this  aaj 
lead  to  stenosis  of  the  stomach. 

Purulent  infiltration  of  the  submucous  coat  usually  involves  only  a  pot , 
of  the  stomach  ;  it  may,  however,  aflcct  its  whole  extent.     The  suppnnlifl 
process  may  also  extend  into  the  lower  part  of  the  oesophagus  and  into  tkt  < 
duodenum.    The  wall  of  the  aflected  portion  of  the  stomach  is  thickened;  an' 
it  may  be  six  or  eight  times  thicker  than  normal.     The  mucous  membrtaei 
usually  swollen  and  spongy  in  texture.     It  generally  presents  a  number  d 
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little  round  openings,  through  which  pus  can  be  pressed  out.     Sometimes 

brger  irrejj^lar  ulcers  are  present.     Upon  cutting  through  the  wall  of  the 

siomach  the  accumulation  of  pus  is  found  to  be  greatest  in  the  submucous 

coat,  whence  purulent  septa  often  extend  between  the  bundles  of  fibres  in  the 

Biascular  coat.     The  subserous  tissue  also  frequently  contains  pus.     In  fact, 

while  the  lax  submucous  and  subserous  tissues  suffer  the  most,  microscopical 

vsamination  usually  shows  the  presence  of  large  numbers  of  pus-cells  in  the 

fmer  mucous  and  muscular  coats  of  the  stomach.    Purulent  infiltration  may 

be  accompanied  by  the  presence  of  circumscribed  abscesses.    The  suppurative 

ipflammation  exceptionally  may  not  have  advanced  to  the  breaking  down  of . 

tLwne,  so  that  the  infiltration  with  pus-corpuscles  is  evident  only  upon  niicro- 

Kopical  examination.     Upon  microscopical  examination,  in  addition  to  large 

«|iiantitie8  of  pus-cells,  are  found  many  micrococci,  which,  at  Ica.st  in  some 

cases,  are  streptococci.     Circumscribed  infianimation  of  the  serous  covering 

of  the  stomach  (perigastritis)  is  often  present,  and  not  infrequently  there  is 

^eral  peritonitis.    Infectious  thrombi  may  form  in  the  veins  of  the  stomach, 

•ud  by  the  separation  of  emboli  may  lead  to  secondary  abscesses  in  the  liver 

wa^  lungs.     Phlegmonous  gastritis  is  one  of  the  causes  of  suppurative  pyle- 

|4debitis.     In  a  number  of  cases  there  have  been  evidences  of  a  previous 

chronic  gastritis,  with  fibrous  thickening  of  the  submucosa. 

Etiologically,  phlegmonous  gastritis  may  be  divided  into  two  varieties — a 
piimarj,  idiopathic ;  and  a  secondary,  metastatic.  Metastatic  phlegmonous 
gaitritia.  which  is  usually  in  the  form  of  circumscribed  abscess,  is  secondary 
10  severe  infectious  diseases,  such  as  pyamia  and  puerperal  fever.  The  pri- 
■arj  Tariet}'  has  been  observed  most  frequently  in  drunkards.  Other  causes 
which  have  been  assigned,  the  efiiciency  of  which  is  doubtful,  are  injuries  in 
Ae  region  of  the  stomach,  errors  in  diet,  and  ulcer  of  the  stomach.  In  most 
B  of  the  primary  variety  it  is  impossible  to  assign  an  efiicient  cause.  Males 
110  more  frequently  attacked  than  females.  It  has  usually  occurred  in  the 
^  Middle  period  of  life. 

The  SYMPTOMS  of  the  metastatic  variety  are  usually  obscured  by  those  of 
I  dtt  primary  disease.     The  idiopathic  form  generally  runs  an  acute  course, 
tominating  in  from  one  to  three  weeks.     Its  progress,  however,  may  be 
chronic  and  insidious.     As  a  rule,  the  disease  begins  with  a  chill  and  may 
ke  attended  by  repeated  chills.     The  temperature  is  elevated,  often  consider- 
ably,   the  pulse  is  rapid  and  feeble.     The  patient  suffers  from  thirst  and 
loorexia.     There  are  usually  severe  pain  and  tenderness  in  the  epigastric 
"on,  bat  these  may  be  absent.     Vomiting  and  retching  are  prominent 
oyaptoms.     The  stomach  is  generally  more  or  less  distended  with  gas.     In 
yt  eases  there  has  been  constipation,  and  in  others  diarrhoea.     Prostration 
I  in  early.     Brinton  observed  icterus  in  some  cases.     Toward  the  end  the 
lotient  becomes  delirious.     Death  is  usually  preceded  by  a  state  of  collapse. 
;  iW  fatal  termination  is  sometimes  sudden.     These  symptoms  may  be  com- 
Lflicated  by  those  of  acute  peritonitis.     As  a  rule,  no  pus  has  been  detected 
vith  the  naked  eye  in  the  vomited  material.     Sometimes,  however,  when  an 
MM  has  burst  into  the  stomach  a  large  quantity  of  pus  has  been  vomited. 
Oeeanonally  an  abscess  in  the  wall  of  the  stomach  is  of  sufficient  size  to  be 
idt  during  life  as  a  tumor.     The  duration  of  the  disease  is  usually  from  two 
IB  tea  days,  but  it  may  be  longer. 

There  are  no  diagnostic  symptoms  of  phlegmonous  gastritis.     Its  recogni- 
*  te  daring  life  is  usually  impossible.     It  may,  however,  sometimes  be  sus- 
pect^ by  excluding  other  conditions,  especially  general  peritonitis.     In  some 
'  ^ueaito  presence  has  been  rendered  probable  by  the  detection  of  a  swelling 
WMCted  with  the  stomach,  the  disappearance  of  which  was  followed  by  the 
wdog  of  a  quantity  of  pus.     But  even  in  this  case  it  would  be  difficult  to 
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exclude  the  rupture  of  an  abscess  which  had  Uiken  its  oriirin  outHidi? 
stumach  ;  for  instance,  a  circumscribed  col  lection  of  pus  iu  the  peritoneal  cavitj 

The  termination  of  pldogiuonous  gastritis  is  usually  fataU     There  is  reaa 
however,  to  believe  that  aUstx'ss  of  the  etouiaeh  may  end  iu  recovery. 

The  TREATMENT  indicated  in  phlegmonous  ga-stritid  has  fur  its  o! 
plele  rest  of  the  affected  organ  and  the  relief  of  pain.     The  fir- 
uhjeel8  is  secured  by  rectal  alimentation  and  opiates.     The  relief  ot   pam  i 
effected  by  the  huter  in  conjunctiuu  with  emollient  and  soothing  applicatuid 
over  the  epigaetrium. 

Croupous  and  diphtheritic  inflammations  of  the  stomach  have  been  de- 
scribed, bat  they  are  little  understood  and  are  without  clinical  interest,  be»ti|? 
unattended  by  distinctive  symptoms.  Pseudo-membranous  gastritis  is  usually 
seeondury  to  same  other  disease,  such  as  croup  aud  diphtheria,  typhoid  fcvc 
pyemia,  or  puerperal  fever.    It  may  be  produced  by  swallowing  acrid  foimi 


Ohronic  Interstitial  Q-astritis— Cirrhosis  of  the   Stomach-^ 
Hypertrophic  Stenosis  of  the  Pylorus. 

The  disease  known  under  the^^e  names  is  characterised  by 
of  the  walls  of  the  stomach  in  consequence  of  new  growth  of 
tissue.  The  affection  was  clearly  described  by  Bnnt<»n,  who  proposed  M 
It  the  names  plastic  linitis  and  cirrhusie«  uf  the  st^jmach  It  has  also  he^ 
called  fibroid  degeneration  or  infiltration,  induration,  gelerosis,  and  hyper- 
trophy of  the  stomach.  The  name  chronic  interstitial  gjistritis  implic?* 
that  the  morbid  process  is  a  chronic  inflammation  of  the  interstitial  ti!i- 
sue  of  the  stomach,  analogous  to  that  of  the  liver  in  cirrhosis.  The  affcf- 
tion  is  referred  to  by  most  <rerman  writers  under  the  name  of  chronie 
catarrhal  gastritisj^  with  which,  although  often  associated,  it  should 
be  confounded.  The  disease,  although  rare,  has  been  observed  in  scvcfl 
typical  cases.  In  such  cases  the  stomach  is  small  and  increased  in  weigl 
and  density.  The  diminution  in  its  capacity  may  be  extreme-  Its  cavilj 
may  not  be  larger  than  a  niedium-sisied  pear  In  certain  instances  tli 
stomach  has  been  described  as  normal  in  size  or  even  dilated.  The  thieknc 
and  increased  density  of  the  ventricular  walls  may  be  such  that  upon  inciMO 
the  organ  does  not  collapse.  The  stomnch-wall  may  measure  an  inch  or  mn 
in  thickness.  The  organ  may  be  uniformly  affected  or  the  change  may 
greatest  in  the  pyloric  region.  When  the  pyloric  region  is  alone  aff,,  r.il  il 
remainder  of  the  stomach  is  dilated  instead  of  contracted.  Upon 
a  section  through  the  wall  of  the  stomach  the  coat^s  are  found  i<t 
an  unnatural  uniformity.  Their  consi.stenee  is  finn,  almost  cartila 
The  new  growth  of  connective  tissue,  to  which  the  change  is  mainr 
involves  usually  all  of  the  coats  of  the  stomach,  but  especially  the  »ubniucoii| 
which  appears  as  a  dense,  white  layer.  The  muscularis.  < 
veri«e  layer,  is  frequently  much  hyftertrophied,  and  prcson 
lucent  appearance.  It  is  usually  invaded  by  the  new  growtlj  ut"  tibi 
The  subserous  tissue  is  also  thickened  and  fibrous.  The  (-crou^  « 
peculiar  opaf|ue.  pearly-white  color.  The  raucous  memli 
but  it  is  generally  involved  in  the  morbid  change.  Its  i' 
thickened,  the  tubules  are  atrophied^  and  they  may  even  dr- 
considerable  extent  of  the  stomach.^  In  some  cases  no  cIuuil 
trie  glands  have  been  noticed 


r; 


*  In  a  cuse  retwirtcd  by  Noihniiffcl,  and  cxjuoiiuvl  mirr«i?impirjinr  hj  W.  Mu 
^land$  were  found  only  in  the  pyloric  regio.i  [I/tnijiiches  A^clitv /,  ktirtn  Med,^  IHTU^ 
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Tbe  thickening  is  sometimes  confined  to  the  neighborhood  of  the  pylorus. 
This  condition  has  been  called  fibroid  degeneration  of  the  pylorus  (ilaber- 
shon)  and  hypertrophic  stenosis  of  the  pylorus  (Lebert).  In  works  devoted 
specially  to  diseases  of  the  stomach  it  appropriately  receives  separate  consid- 
ermtion.  The  thickening  here  also  is  due  to  formation  of  new  fibrous  tissue 
and  to  hypertrophy  of  the  muscular  coat.  This  lesion  induces  stricture  (»f 
the  pylorus,  which  may  amount  almost  to  complete  closure  of  the  orifice. 
In  consef|uence  of  pyloric  obstruction,  the  stomach  becomes  dilated  and  its 
nascular  coat  is  hypertrophied.  In  a  case  of  hypertrophic  stenosis  of  the 
pylorus,  related  by  Nauwerk/  the  stomach  occupied  two-thirds  of  the  abdom- 
nud  cavity.  This  lesion  has  been  confounded  with  scirrhous  cancer  of  the 
pylorus,  from  which  it  is  to  be  distinguished  only  by  microscopical  examina- 
tbn.  In  some  cases  of  hard  cancer  of  the  stomach  the  cancerous  alveoli  are 
few  in  number  and  separated  by  a  large  quantity  of  fibrous  tissue. 

The  SYMPTOMS  of  cirrhotic  contraction  of  the  stomach  are  not  sufficiently 
distinctive  to  admit  of  a  positive  diagnosis.    The  afiection  is  a  grave  one,  and 
■aually  terminates  fatally.     Sometimes,  like  other  severe  afiections  of  the 
itomach,  it  is  unattended  by  symptoms.     Usually  the  symptoms  at  first  are 
those  of  simple  chronic  gastritis,  such  as  indigestion,  loss  of  appetite,  vomiting, 
mi  feeling  of  oppression  in  the  epigastrium  ;  but  these  symptoms  are  incon- 
iliDt  and  possess  nothing  characteristic.     As  the  disease  progresses  a  more 
ttrere  afiection   is  suspected,  usually  cancer  of  the  stomach.     The  patient 
loees  flesh  and  strength.     In  an  interesting  case  reported  by  Nothnagel  the 
patient  presented  all  of  the  essential  symptoms  of  pernicious  ana[)mia,  includ- 
Bg  hemorrhages  in  the  retina  and  elsewhere.     To  a  certain  degree  character- 
kde  of  cirrhotic  contraction  are  the  inability  to  take  more  than  a  small  quan- 
tity of  food  or  drink  at  a  time  and  the  sense  of  fulness  which  follows  the 
m^estion  of  this  small  quantity.     The  patient  thus  suffers  from  inanition, 
both  in  consequence  of  the  small  capacity  of  the  stomach  and  from  the 
fiBKarhance  of  its  digestive  functions.     Sometimes,  but  not  always,  a  hard 
ttUB  presenting  the  contracted  contours  of  the  stomach  can  be  felt  through 
tte  abdominal  wall.     In  a  few  cases  the  vomiting  of  coifce-ground  material 
hu  been  noted,  but  this  occurrence  is  exceptional.     Pain  is  not  usually  a 
fRMunent  symptom.     Constipation  has  been  the  rule. 
Id  a  case  under  my  observation,  in  which  the  walls  of  the  stomach  were 
»d  to  be  from  half  an  inch  to  an  inch  in  thickness  everywhere  except  at 
tte pyloric  third,  the  patient  up  to  a  few  weeks  before  death  supposed  that 
k«i8  simply  dyspeptic,  his  ailments  not  leading  him  to  seek  medical  advice. 
li  this  case  the  organ  formed  a  resisting,  movable  tumor  felt  through  the 
Mmunal  walls,  and  the  disease  was  supposed  to  be  carcinoma. 

Wben  the  fibroid  metamorphosis  is  confined  to  the  pylorus  the  symptoms 
M  those  of  stenosis  of  the  pyloric  orifice,  combined  with  dilatation  of  the 
■OMch.  Prominent  among  these  symptoms  are  vomiting  of  accumulated 
■gesta  and  obstinate  constipation.  The  symptoms  arc  explicable  by  the 
ikitiele  to  the  entrance  of  substances  from  the  stomach  into  the  intestine. 
flMiymptomsand  signs  of  dilatation  of  the  stomach  will  be  considered  hore- 

Ilfter.  Nauwerk,  in  the  report  of  the  case  of  hypertrophic  stenosis  to  which 
wfeienee  has  been  made,  gives  an  interesting  example  of  the  length  of  time 
fcnng  which  ingesta  may  remain  in  the  stomach.  lie  found  in  the  stomach, 
tttbe  autopsy,  cherry-stones  which  had  been  swallowed  three  months  pre- 
YKuIt,  and  which  had  remained,  although  the  stomach  had  been  washed  out 
[Hid the  patient  had  vomited  repeatedly.  Sometimes  the  thickened  pyloric 
riot  of  the  stomach  can  be  felt  during  life  as  a  small,  hard,  movable  tumor. 
Tte  Dt.iGNO.<;[S  of  cirrhotic  contraction  of  the  stomach  and  of  hypertrophic 

'  DcuUeket  Archivf.  Idin.  Med.,  1878,  Bd.  21,  S.  578. 
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stenosis  of  the  pyloric  valve  cannot  usually  be  made  with  any  degree  of  c( 
tainty.  The  disease  is  most  likely  to  be  confounded  with  cancer  of  the  stoi 
acb.  The  following  points  are  to  be  considered  in  attempting  to  reach  a  pro 
able  diagnosis:  Cirrhosis  of  the  stomach  is  often  of  much  longer  duration  tb 
cancer ;  it  may  attack  persons  much  younger  than  those  usually  affected  wi 
cancer ;  pain  in  the  region  of  the  stomach  and  vomiting  of  blood  are  leas  fi 
quent  and  prominent  symptoms  in  cirrhosis  than  in  cancer ;  the  inability 
take  more  than  a  small  quantity  into  the  stomach  is  a  more  marked  sympto 
in  cirrhosis  than  in  cancer.  Upon  no  single  one  of  these  points^  however,  a 
much  positive  value  be  placed  in  a  differential  diagnosis ;  nor  is  too  much  weigl 
to  be  placed  upon  the  detection  of  a  hard  tumor  simulating  the  contours  c 
the  stomach.  Such  an  occurrence  is  rare  and  would  not  suffice  to  exclm 
cancer.  It  has  been  proposed  to  determine  the  size  of  the  stomach  by  caa 
ing  the  evolution  of  carbonic  acid  gas  in  its  cavity,  according  to  the  methc 
first  proposed  by  Frerichs  (vide  Dilatation  of  the  Stomach,  Chapter  IIL),  bi 
this  procedure  has  not  yet  been  employed  in  contraction  of  the  stomach,  aa 
it  could  not  well  serve  as  a  basis  of  a  positive  diagnosis.  The  diagnosis  of  d: 
rhosis  of  the  stomach,  then,  may  in  certain  cases  be  rendered  probable  by 
combination  of  favorable  circumstances,  but  it  can  hardly  become  a  certaiit} 

The  ETIOLOGY  of  chronic  interstitial  gastritis  is  obscure.  Most  wnkt^ 
concur  in  regarding  spirit-drinking  as  one  of  the  causes.  It  is  most  frequg 
in  men  and  after  forty  years  of  age.  It  has,  however,  been  met  with  id  tCMi 
perate  persons  of  either  sex  and  in  early  life.  It  is  often  preceded  iirf 
accompanied  by  the  symptoms  of  chronic  simple  gastritis,  but  that  thenk 
no  essential  connection  between  these  processes  is  proven  by  the  infreqiUMr 
of  cirrhosis  of  the  stomach  compared  with  the  frequent  occurrence  of  tmfk 
chronic  gastritis.  The  prognosis  is  grave.  The  disease  usually  runs  a  chiail 
course  and  terminates  by  asthenia. 

The  TREATMENT  embraces  remedies  to  palliate  irritation  of  the  stomad^ 
abstinence  from  spirits  and  other  stimulants,  careful  regulation  of  diet,  wmL 
if  there  be  pyloric  obstruction,  the  means  indicated  in  cases  of  dilatation  flT 
the  stomach. 

Gastro-Duodenitis— Duodenitis. 

In  acute  gastritis  the  inflammation,  as  already  stated,  may  extend  into  ill 
duodenum.  This  is  also  true  of  subacute  and  chronic  gastritis ;  but  it  \ 
appear  from  the  symptoms  that  subacute  duodenitis  may  occur  as  a  i  ^ 
affection,  not  connected  on  the  one  hand  with  gastritis,  or  on  the  other  I 
with  inflammation  of  the  lower  portion  of  the  small  intestine.  The  ijM 
toms  are — obscure  pain,  uneasiness  or  distress  occurring  some  hours  afUriM 
ingestion  of  food — that  is,  after  it  passes  from  the  stomach  into  the  dwii 
num — and  tenderness  below  the  epigastrium  and  over  the  site  of  the  afieelli 
organ.  Duodenitis,  occurring  either  separately  or  in  connection  with  f/m 
tritis  and  enteritis,  is  interesting  and  important  as  standing  in  a  caosrafl 
relation  to  jaundice.  The  jaundice  is  to  be  explained  by  obstrucUoD  sidM 
from  swelling  of  the  mucous  membrane  of  the  duodenum  at  the  opeDingd 
the  ductus  choledochus  or  from  an  extension  of  the  inflammation  into  ih 
duct.  A  plug  of  mucus  is  frequently  found  in  the  ductus  communis  nstf  ll 
opening  into  the  duodenum.  The  treatment  is  the  same  as  that  of  snhnMI 
gastritis.  The  affection  will  again  be  referred  to  in  the  considenniott  i 
Jaundice. 

It  is  a  curious  fact,  first  ascertained  by  Curling  and  confirmed  by  oAl 
observers,  that  a  sloughing  ulcer  sometimes  forms  at  the  upper  |Miri  of  d 
duodenum  within  a  few  days  after  the  occurrence  of  a  severe  born  of  d 
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don.    Perforation  may  occur  under  these  circumstances.     Ulceration  of  the 
daodenam,  however,  is  by  no  means  a  constant  effect  of  an  extensive  burn. 


CHAPTEK  III. 
STRUCTURAL  DISEASES   OF  THE  STOMACH. 

Mmiiif.— Gastric  Ulcer. — Carcinoma  of  the  Stomach.— Dilatation  of  the  Stomach.— 
Degeaeration  of  the  Gastric  Tabes.— Waxy  Degeneration  of  the  Stomach. 

Softening  of  fhe  Stomach— Oastromalacia. 

nOFTENlNG  of  the  mucous  tunic  of  the  stomach  has  been  already  mcn- 
}j  tioned  as  one  of  the  anatomical  characters  of  gastritis.  The  importance 
if  Mt  considering  mere  softening  as  an  evidence  of  inflammation  was  then 
ink  npon.  At  autopsies  softening  of  the  mucous  membrane  of  the  fundus 
iTery  often  found.  Softening  may,  however,  be  much  more  extensive.  Nut 
fflrmay  it  involve  the  entire  inner  surface  of  the  stomach,  but  it  may  extend 

■  depth  so  as  to  affect  the  remaining  coats  of  the  stomach,  and  it  may  even 
U  to  perforation  of  tne  stomach  and  the  escape  of  its  contents.'  Nor  does 
Ik  process  always  stop  there.  The  adjoining  organs  may  be  attacked  and 
nderpo  a  similar  softening.  Thus  the  liver  may  be  partially  destroyed,  or 
fte  diaphragm  may  be  perforated  and  the  contents  of  the  stomach  be  found 

■  one  of  the  pleural  cavities.  There  has  been  much  controversy  as  to  the 
Mtore  of  this  softening,  but  it  is  now  admitted  that  it  is  a  post-mortem  occur- 
Kiwedae  to  self-digestion.  It  has  been  rendered  probable  by  the  experiments 
if  Pavy  that  the  stomach  is  protected  during  life  from  self-digestion  by  the 
iftilinity  of  the  blood  circulating  in  its  walls.  The  alkaline  blood,  which 
lows  in  an  especially  rich  network  of  capillaries  in  the  superficial  layers  of 
Ae  mucous  membrane,  neutralizes  the  acid  of  any  of  the  gastric  juice  which 
>ij  penetrate  the  mucous  membrane.  With  death  the  neutralizing  influence 
if  the  circulating  blood  ceases.  If  the  stomach  now  contain  a  sufficient  quan- 
titj^of  gastric  juice,  and  if  the  temperature  be  suitable,  there  is  nothing  to 
JKftnt  the  digestion  of  this  organ  and  the  extension  of  the  digestive  process 
Id  mirronnding  parts.  Inasmuch  as  softening  of  the  stomach,  in  the  tra- 
ftmid  acceptation  of  this  term,  is  purely  a  post-mortem  process,  it  cannot 
cUn  consideration  in  works  the  purpose  of  which  is  chiefly  clinical.  Fuller 
foeriptions  of  this  process  are  to  be  sought  in  books  on  pathological  anatomy 
ad  OD  physiology. 

Gastric  Ulcer. 

The  form  of  ulcer  to  be  here  considered  constitutes  one  of  the  most  fre- 
neot  and  dangerous  of  the  diseases  of  the  stomach.  It  is  to  be  distinguished 
fion  certain  ulcerations  which  sometimes  occur  in  connection  with  inflamma- 
tiM  of  the  stomach — namely,  the  so-called  catarrhal  ulcers,  follicular  ulcers, 
tad  superficial  hemorrhagic  erosions.  To  these  conditions,  as  well  as  to  ulcer- 
•tioDS  produced  by  corrosive  poisons,  reference  has  already  been  made. 
Oeonine  tuberculous  ulcers  occur  in  the  stomach,  but  they  are  very  rare  and 
I  icqaire  no  further  mention. 
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To  tlie  form  of  ulcer  now  under  consideration  varioua  designatioiis  Jiara 
Imeii  applitid*  such  as  simple  (in  dii^tinotion  from  eaQcerou»).  chrort^      •  '  'thi 
not  always  applictiblc),  round,  perforating,  erodings  and  digestive  k 
triculi  Bimplex,  clironicum,  rotundum,  perforans*  corroKivuni»  ex  diu-^ 
i?impiB  uk-er  of  ihe  stomach  presents  certain  anatomical  cuAHACTEiuii 
ure  mi?t  with  elauwhore  only  in  a  similar  fomi  of  ulcer  in  the  lower  \         * 
ttssophugus  and  in  the  upper  part  of  the  small  iute^iiue,*    The  moat 
these  peculiarities  is  that  in  its  early  stages  the  ulcer  presentti  no  evidcuct.-- 
indainmutioti  in  it.s  base  or  its  edges.    The  tihajiG  of  the  ulcer  \ti  round  ur  ov] 
and  sometimes,  but  rarely,  irregular  from  the  coulesceuee  of  two  or  more  ulceC 
The  fluor  of  the  ulcer  usually  lies  deeper  than  the  mucous  cuat.      From 
tendency  to  extend  in  depth  the  ulcer  i^  called  perfc>rating.     The  floor  ii*  tu 
infrefiuently  the  raufticular  tunic  ;  but  it  may  be  the  seruus  coat,  or.  if  the  ulo 
have  perforated  ihe  walUof  the  stomach  and  adhesions  have  formed,  the  I 
of  the  ulcer  may  be  occupied  by  siJUie  of  the  adjaceut  viscera,  sneb  as 
pancreas  or  liver.     As  the  ulcer  extends  in  depth   each  RuccesAivc  tunic  < 
the  stomach  is  invaded  in  less  extent  than  the  preceding.     The  ulcer  itiQ 
acquires  a  characteristic  funnel-shape,  the  large  opening  being  in  the  moce 
membrane  and  the  apex   directed  toward   the  peritoneum.     The    suc^cchm^ 
layers  can  sometimes  he  recognized  as  strata  or  steps  in  the  wall  of  the  ulc< 
This  funnel-shaped  appearance  is   not  always  present.     The  edges  are  sou 
times  abrupt  instead  of  sloping.     If  the  ulcer  be  recent,  its  cdgus  are  smo 
and  clean-cut  like  those  of  a  hole  punched  out  of  the  muc<»us  membntiij 
They  may  be  infiltrated  with  blood,  but  they  are  not  swollen  by  inflammai 
exudation.     The  base  may  be  smooth  or  soft  and  pnlpy,  and  it  may  $\^ 
a  hemorrhagic  aspect,     More  fretjuently,  old  ulcers  arc  found  in  whi^ 
edges  are  somewhat  thickened  and  indurated  by  the  growth  of  fibrous  li&ail 
The  floor  in  old  ulcers  is  usually  smooth,  pale,  and  hard.     Chronic  gaMril 
ia  not  infrequently  present.     The  size  of  the  ulcer  varies  much  in  differ 
ca^s.     The  average  sise  is  perhaps  that  of  a  silver  dime  or  quaiter  of  a  del 
lar.     The  ulcer  may  be  very  miniito.     In  two  cases  reported  by  M urchin 
pore-like  holes  from  one  to  two  lines  in  diameter  were  found,  which  had  pen 
trated  one  of  the  gastric  arteries  and  produced  fatal  hemorrhage.     A  *iimili 
case  has  been  reported  by  Reid.^     On  the  other  hand,  the  ulcer  may  be 
large  as  the  palm  of  the  hand,  and  may  extend  along  the  lesser  cur  vat  uJ 
from  the  pyloric  to  the  cardiac  orifice.'     As  a  rule,  only  a  single   ulcer 
found,  but  it  is  not  a  great  rarity  to  find  two  or  more  ulcers  (according  1 
Brinton,  in  21   per  cent,  of  the  cases).     Still   less  infrequent  is  it  la  m« 
with  the  cicatrices  of  old  ulcers.     Sometimes  ulcer§t  are  found  opposite  ea 
other  on  corresponding  parts  of  the  stomach.     The  must  frenut-ut   peat 
gastric  ulcer  is  in  the  pyloric  region  on  the  posteriur  surface  and  in  the  il 
mediate  neighborhood  of  the  lesser  curvature*    Tlcers  of  the  anterior  siuri* 
are  much  rarer,  but  are  more  dangerous,  as  will  be  explained  presently, 
microscopic  examination  of  ulcers  still  progressing  shows  in  their  base  nij 
edges  a  granular  substance  which  is  the  result  of  molecular  disiuiegraiion  < 
the  surrounding  tissue.     It  is  by  a  process  of  molecular  necrosis  that  ll 

*  This  19  Inie,  unless  the  rare  variety  of  ulc<>r  desrrilie<l  by  t^larke  and  hv  KleSsl 
ulcus  0*1  rrc>d ens  uteri — iMrnwlini;:  ideer  of  thecervi^t  uteri — 1^  include*!  in  this  tun 
(Ckm^iilt  Kletis,  Handbu^ft  der  PtithMofpi^Mn  Anniotnit^  Bd.  1,  8.  873») 

«  Bufiii  MeJicul  Jma-nai,  1846,  vol^  ti.  p.  64L 

^  Craveilhier  has  deet^rilied  an  ulcer  6j  inches  long  and  3}  wide;  Law,  oue  i 
ing  6  by  H  inches. 

*  Of  '793  ulcer*,  in  2H8  the  ulcer  oocnpieit  the  ItsRer  curvature;  in  2*^"    *^ 
wall ;  ill  95.  the  pylorus;  in  i\\),  llie  anterior  whU  ;  in  50.  tlic  cnnlia;  ir 
in  27.  Ihe  greater  curvatuR*  i article  by  Welch  on  "Uastrir  I  ""^^   ii.  .    ,^. 
oj  i\aiU,iCui  MediCittt,  by  Aunn^i&atk  Authota^  voh  ii.)* 
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alcer  extends.  In  rare  instances  granulation-tissue  may  be  present  in  the 
wall  of  the  ulcer.  In  the  ulcers  with  hard,  thickened  edges,  these  as  well  as 
the  base  are  occupied  by  fibrous  tissue  containing  fusiform  and  round  cells ; 
thd  blood-vessels  in  this  tissue  present  thickened  walls  and  diminished  cal- 
ibre ;  and  they  may  contain  thrombi.  Newly-formed  connective  tissue  may 
extend  for  some  distance  into  the  surrounding  mucous  membrane  and  com- 
press the  tubules,  which  may  be  thereby  distorted  and  even  obliterated. 
Simple  ulcer  may  be  complicated  by  cancer  of  the  stomach.  In  fact,  some 
writers  believe  that  ulcer  may  even  predispose  to  the  development  of  cancer. 

Ulcer  of  the  stomach  not  infrequently  heals  by  cicatrization  ;  in  fact,  cica- 
trices are  found  oftener  than  open  ulcers.  The  resulting  cicatrix  is  usually  a 
whitish  stellate  scar,  attended  with  puckering  of  the  adjacent  mucous  mem- 
brmne.  If  the  ulcer  be  large  and  deep,  cicatrization  may  cause  considerable, 
and  even  extreme,  deformity  of  the  stomach.  Thus  the  stomach  may  be  con- 
stricted so  as  to  present  an  hour-glass  shape.  Stricture  of  the  pylorus,  with 
consequent  dilatation  of  the  stomach,  may  be  caused  by  cicatrization  of  an 
ulcer ;  but  instead  of  cicatrizing  the  ulcer  may  penetrate  all  of  the  coats  of 
the  stomach.  When  the  ulcer  is  situated  on  the  posterior  surface  of  the 
stomach,  as  is  usually  the  case,  a  localized  peritonitis  over  the  seat  of  the 
nicer  generally  leads  to  the  formation  of  adhesions  with  surrounding  organs, 
so  that  when  perforation  is  effected  the  floor  of  the  ulcer  is  formed  by  some 
part  adjacent  to  the  stomach.  Sometimes,  however,  the  development  and  the 
progress  of  the  ulcer  are  so  rapid  that  time  is  not  allowed  for  the  formation 
of  adhesions,  and  the  contents  of  the  stomach  escape  into  the  peritoneal 
cavity.  It  is  a  noteworthy  fact  that  ulcers  on  the  anterior  surface,  although 
the  least  frequent,  are  the  most  liable  to  perforate  without  protective  adhe- 
sions. The  explanation  of  this  peculiar  danger  lies  in  the  active  movements 
of  this  part  of  the  stomach  and  its  unfavorable  relations  to  surrounding 
parts.  The  pancreas  most  frequently  forms  the  floor  of  ulcers  situated  on 
the  posterior  surface,  but  the  stomach  may  also  become  agglutinated  to  the 
liver,  the  spleen,  the  diaphragm,  lymph-glands,  etc.  The  ulcer  may  continue 
to  extend  into  the  surrounding  organs  which  form  its  base.  The  pancreas 
usually  offers  considerable  resistance  to  the  progress  of  the  ulcer,  but  the 
liver  is  not  infrequently  invaded.  The  funnel-shaped  appearance  is  not  pre- 
served in  the  organs  secondarily  involved.  On  the  other  hand,  cavities  of 
considerable  size  may  be  formed  which  communicate  by  a  small  opening  with 
the  stomach.  The  reactive  inflammation  in  organs  invaded  by  gastric  ulcer 
leads  to  the  formation  of  fibrous  tissue,  and  sometimes,  particularly  in  the 
liver,  to  abscesses.  Fistulous  communications  of  the  stomach  with  adjacent 
parts  may  be  formed.  Thus  the  ulcer  may  open  into  the  colon,  the  duode- 
num or  some  other  part  of  the  intestine,  the  pleural  cavity,  the  lungs,  or 
the  gall-bladder.  Gastro-cutaneous  fistulae  may  be  produced,  but  they  are 
very  rare.  The  most  frequent  are  gastro-colic  fistulae.  If  the  ulcer  open 
into  the  peritoneal  cavity — and  this  accident  may  take  place  even  after  adhe- 
sions are  formed — peritonitis  ensues  if  immediate  death  do  not  follow.  Death 
Sf>metimes  occurs  suddenly  from  perforation  of  the  stomach,  and  is  attributed 
to  paralysis  of  the  heart  from  shock.  The  peritonitis  following  perforation  is 
u.sually  general.  It  is  sometimes,  however,  localized,  in  consequence  cither 
of  the  slow  escape  of  the  gaseous  and  fluid  contents  of  the  stomach  through 
a  small  opening  or  of  the  formation  of  previous  adhesions.  On  p.  145  ref- 
erence has  been  made  to  subphrenic  abscesses  containing  air  and  simulating 
pneumo-pyothorax.  The  external  opening  in  the  stomach  is  usually  round, 
and  it«  edges  are  sharp  and  well  defined  in  cases  of  perforation. 

The  hemorrhages  which  constitute  one  of  the  chief  dangers  to  life  in  gas- 
tric ulcer  may  proceed  from  capillaries  and  small  vessels  in  the  walls  or  base 
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of  tlie  ulcer,  or  ihey  may  come  from  bro^siou  uf  a  large  artery  nr  vcifi.  In 
cases  uf  pro  fust*  fatal  biematemeKiK  uu  erodo«l  ari*iry  will  ^ont'rally  Ix;  tounii 
in  the  floor  of  the  ulcer.  The  ulcentted  artery  may  be  either  one  ul"  th  " 
ttrteries  of  the  stomach  or  an  adjacent  vei«sel,  us  the  Kplenic.  (tti^tric  nlc^ 
has  been  known  to  perforate  the  p»urta1  vein^  and  in  more  than  one  tUMtjinco  i 
simple  or  a  suppurative  pylephlebitis  has  been  produced  by  thif>  dii^iiiie. 
several  cases  small  aneuri.sms  have  been  found  in  the  f!(>or  of  the  ulcer 

The  pntho^cfirjftji  of  simple  ulcer  of  the  Ftomaeh  has  been  a  subject  <»f  mud 
experimentation  and  diijcuftsion.  The  absence  of  inflammation,  and  the  hi 
that  this  variety  of  ulcer  is  met  with  only  in  the  lower  part  of  the  cesophajriu 
the  stomach,  and  the  upper  part  of  the  8Uiall  intestine,  early  suggc^ti  d 
view  thai  it  h  produced  by  the  solvent  action  of  the  gastric  juice  ;  and  \h\h\ 
the  opinion  now  generally  entertained.  Hence  the  name^  pepttc  ulcer,  difci 
live  ulcer,  and  ulcus  ex  digest lone  are  ftometimes  emph)yed  In  the  prceotrin 
article  was  stated  Pavy's  view,  which  is  widely  accepteii,  that  sclf-di^eMin 
of  the  stomach  is  prevented  during  life  by  the  constant  flow  of  alk.t 
in  the  rich  capillary  network  of  the  gastric  mucous  membrane.  It 
be  adopted,  it  must  be  assumed  that  the  primary  cause  of  sinipU*  |r;t>tr 
ulcer  is  to  be  found  in  some  local  disturbance  of  the  circulation  in  the  g;t^tr 
in  neons  membrane.  As  U)  this  aUo  most  writers  are  agreed.  As  to  tli 
naturCi  however,  of  the  change  thus  interfering  with  the  circulation  tbea 
IS  the  wide^t  diversity  of  opinion,  An  absolute  basis  of  fact  is  lacking  fd 
nearly  all  the  theories  propounded  to  explain  the  diminished  resistance  of  tfa 
mucous  membrane  to  the  action  of  the  gastric  juice.  The  anatomical  investi 
^ration  of  the  ulcer  as  a  rule  furnishes  little  or  no  clue  to  ns  primary  cauj* 
The  following  conditions  have  been  asi^igned  as  caus<?s  of  gastric  ulcer 
interfering  with  the  circulation  and  conserjuently  diminishing  the  alkaliiii^ 
of  circumscribed  portions  of  the  wall  of  the  stomach  :  Embulifem  and  tbrun 
bosis  of  branches  of  the  gastric  arteries ;  thrombosis  of  the  correwpo 

veins;  diseases  of  the  coats  of  the  same  vessels^  especially  atheroma,^ 

degeneration,  and  amyloid  degeneration ;  spasm  of  the  arteries^  causlij 
an;emia  of  the  districts  they  supply ;  spa^^m  of  the  muscular  coat  of  tt 
stomach,  compressing  the  veins  and  loading  to  hemorrhages;  obstructions 
the  portal  circulation,  inducing  chronic  congestion  and  hemorrhiiges  from  tli 
gastric  veins;  hemorrhages  into  the  wall  of  the  stomach  from  rupture 
the  vessels  incident  to  injuries,  vomiling,  ingestion  of  corrosive  i»nbstAm*<i 
increased  blood-pressure,  and  aneurismal  and  varicose  dilatations;  inflftmiiia 
tory  infiltration  compressing  the  blood-vessels.  Disturbed  nervous  iufl«cn« 
has  also  been  adduced  as  a  eause,^  Botteher^s  view,  that  gastric  ulcer  i*  a| 
mycotic  origin  and  produced  by  the  action  of  micn^eoeci,  has  met  with 
confirmation.  Finally,  increuHt'd  acidity  of  the  gastric  juice  has  been  th«niirfc 
to  be  an  element  in  the  cauHutiun  of  digestive  uleur.  It  would  lead  too  t4 
tn  littetnpt  a  criticism  of  these  different  theories.  The  embolic  origin 
naturally  suggested  by  the  funnel  shape  of  the  ulcer  corresponding  to  tb 
wedge-shaped  area  of  distribution  of  branches  of  the  gastric  arteries,  ha 
this  theory  is  almost  wholly  devoid  of  anatomical  support.  No  embolus  in  | 
gastric  artery  is  found  in  ulcer  of  the  stomachy  and  in  the  majority  of  ras 
there  is  no  source  for  an  embolus.^    Gastric  ulcer  is  by  no  means  a  frerfuet^ 

'  In  fiup|)ort  of  thiR  view  have  been  cited  the  cxperinient  of  Frorirhp,  who  found  i 
ulcer  of  the  KtiMnurh  in  a  «'ut  jiller  divitti(*o  of  the  spliinrliiiic  uervt***  atid  uf  (he  itrli^ 
axis,  and  ibe  experiniciil!«  of  1-J»stein.  vrht»  bv  itijuriiv  to  fhe  hmin   'fi'<    '"1  ^         :      i 
prMiucwl  ulcers  upon  a  hemorrhairic  bjise*    A  not  very  nppro|»riiiS' 
Wen  made  IjeiwftMi  ^tiKirii*  uliTr  iirid  ulcor  of  lb«Mi>rnvji  atVer  >kein 

*  In  a  caiic  pre*!itM>kfl  bv  Jancway  to  the  New  York   PaUiolofcfirHi  Swieiy  in  L^Ti 
fibrinous  [ibi^  was  found  in  a  brnnch  of  the  gasiro-epiploic  artery  leading  loan 
No  source  for  an  ernkdns  ct»uld  be  found* 
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oocurrence  in  disease  attended  by  embolism  in  various  parts  of  the  body.  If 
a  thrombus  be  found  in  a  vessel  near  a  gastric  ulcer,  it  is  as  proper  to  con- 
nder  it  the  effect  as  the  cause  of  the  ulcer.  The  most  plausible  view,  and 
the  one  which  has  the  greatest  number  of  supporters,  is  that  a  considerable 
number  of  ulcers  of  the  stomach  are  produced  by  hemorrhagic  infiltration  of 
a  circumscribed  portion  of  the  wall  of  the  stomach.  It  is  to  be  noted,  as 
pointed  out  especially  by  Axel  Key,  that  the  hemorrhage  must  involve  more 
than  the  superficial  layer  of  the  mucous  membrane — must  extend  probably 
to  the  deeper  and  less  vascular  tissues.  Superficial  hemorrhages  are  followed 
by  superficial  erosions,  the  extension  of  which  in  depth  is  arrested  by  the 
eremt  vascularity  of  the  mucous  membrane.  The  mode  of  production  of 
hemorrhagic  erosion  is  thus  similar  to  that  of  simple  ulcer.  The  causes  of 
these  deeper  hemorrhages  are  doubtless  various,  and  they  include  many  of  the 
causes  of  ulcer  which  have  been  enumerated.  Perhaps  spasm  of  the  muscu- 
lar fibres  of  the  stomach  attendant  upon  cardialgia  and  vomiting  should  be 
specially  mentioned ;  but,  while  considering  hemorrhage  in  the  coats  of  the 
stomach  as  a  probable,  and  perhaps  frequent,  cause  of  ulcer,  it  is  not  neces- 
sary to  consider  it  the  only  cause,  or  to  deny  the  efficacy  of  other  causes 
which  have  been  cited,  the  importance  of  which,  with  our  present  knowledge, 
is  less  evident.  It  is  interesting  that  ulcers  which  may  be  produced  in  vari- 
ous ways  artificially  in  the  stomachs  of  animals  readily  heal.  Anscmia,  how- 
ever, has  been  proven  experimentally  to  be  an  obstacle  to  the  process  of 
repair.  From  this  point  of  view  the  problem  is  quite  as  much  to  explain 
why  ulcer  of  the  stomach  does  not  heal  as  it  is  to  explain  how  it  is  produced. 
It  is  probable  that  various  constitutional  conditions,  and  also  di.scases  of  the 
blood-vessels  in  the  walls  of  the  ulcer,  impede  the  process  of  repair. 

Gastric  ulcer  is  not  an  infrequent  affection.  Open  gastric  ulcer  is  found  in 
from  1  to  2  per  cent,  of  persons  dying  from  all  causes.  Cicatrices  are  found 
about  three  times  as  frequently  as  open  ulcers.  Statistics  appear  to  show  a 
considerable  variation  in  its  frequency  in  different  geographical  situations. 
In  this  country  gastric  ulcer,  although  not  rare,  is  less  frequent  than  in  many 
parts  of  Europe. 

The  cx-ixiCAL  HISTORY  embraces  as  the  most  prominent  symptoms  pain,  ten- 
derness on  pressure,  vomiting,  and  hemorrhage  from  the  stomach.  These  are 
the  important  symptoms  in  a  diagnostic  point  of  view.  Pain  is  rarely  want- 
ing. It  is  burning  or  gnawing  in  character,  coming  on  directly  or  soon  after 
the  ingestion  of  food,  and  continuing  until  the  contents  of  the  stomach  have 
either  passed  into  the  duodenum  or  been  ejected  by  vomiting.  The  quickness 
with  which  the  pain  follows  the  inge.«»tion  of  food  is  a  diagnostic  point.  If  pain 
be  due  to  simple  indigestion  or  neuralgia,  it  generally  occurs  after  a  greater 
or  less  interval  from  the  time  of  taking  food.  It  is  situated  at  or  near  the 
epigastrium,  and  is  generally  confined  to  a  small  space.  A  similar  gnawing 
pain  in  the  back,  between  the  shoulders,  is  not  uncommon.  The  probable 
cause  of  the  pain  is  irritation  of  the  ulcerated  space  by  the  contact  of  the 
ingesta  and  the  gastric  juice.  The  pain  from  this  cause  is  especially  marked 
after  the  ingestion  of  stimulating  articles  of  food  or  drink,  and  when,  from 
indigestion,  the  contents  of  the  stomach  undergo  chemical  changes.  Pain 
may  be  caused  also  by  circumscribed  peritonitis  and  by  the  traction  of  adhe- 
sions which  have  resulted  from  peritoneal  inflammation.  The  latter  causes 
may  account  for  the  exceptional  occurrence  of  pain  irrespective  of  the  inges- 
tion of  food.  The  pain  caused  by  the  action  of  the  gastric  juice  is  felt 
directly  after  eating,  because  the  secretion  of  the  juice  is  excited  by  the  pres- 
ence of  food  in  the  stomach.  The  pain  is  sometimes  absent  for  several  ctm- 
secutive  days.    It  is  affected  by  the  position  of  the  body,  being  in  some  cases 
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increased  by  lying  on  the  back  and  relieved  by  bending  forward ;  in  otl 
cases  the  reverse  is  observed.  The  explanation  is  ailbrded  by  the  situati 
of  the  ulcer  on  the  posterior  or  the  anterior  wall  of  the  stomach.  As  in  t 
majority  of  cases  the  ulcer  is  on  the  posterior  wall,  relief  is  oftener  obtain 
by  bending  forward  than  by  recumbency  on  the  back.  Tenderness  oo  pr 
sure  over  the  epigastrium  is  almost  invariably  present,  confined,  like  the  pa 
within  a  small  area,  and  varying  considerably  in  degree  in  different  ca» 
Vomiting  is  a  very  frequent  but  not  a  constant  symptom,  occurring  aflei 
period  from  the  time  of  taking  food  varying  in  different  cases,  the  act  of  to 
iting  usually  not  violent  but  complete,  and  the  ejection  of  the  contents  < 
the  stomach  followed  by  notable  relief  of  pain  and  distress.  Mucus  may 
expelled  in  more  or  less  abundance  with  the  ingesta.  As  respects  vomitii 
much  will  depend  on  the  quantity  and  kind  of  food  ingested.  Indigeslil 
and  stimulating  articles  are  more  likely  to  provoke  it,  as  well  as  to  increa 
pain,  than  those  which  are  bland  and  easy  of  digestion.  Hot  substances  a 
not  as  well  borne  as  cold.  Hemorrhage,  as  shown  by  the  vomiting  of  blood 
greater  or  less  quantity,  is  a  symptom  of  frequent  occurrence.  The  vomitii 
of  blood  generally  occurs  after  a  meal.  The  hemorrhage  is  sometimes  i 
abundant  that  life  is  lost  from  this  cause.  Cases  have  been  reported  in  wiiic 
life  was  lost  from  hemorrhage,  although  no  blood  was  vomited,  the  stomte 
being  found,  after  death,  filled  with  clots.  The  blood  vomited  is  dark  o 
grumous  from  the  change  of  haemoglobin  to  haematin  by  the  action  of  (h 
gastric  juice,  provided  the  vomiting  do  not  immediately  follow  the  hemor 
rhage.  If  vomiting  quickly  follow  a  profuse  hemorrhage,  the  blood  otj 
retain  its  alkaline  reaction  and  its  arterial  color.  As  a  rule,  simple  inspectibi 
of  the  vomited  matter  sufiices  to  determine  the  presence  or  the  absence  of 
blood.  In  cases  of  doubt  resort  may  be  had  to  microscopic  or  spectro!<copie 
examination.  Blood-corpuscles,  usually  much  shrivelled,  can  general]?  ki 
recognized  by  the  microscope.  Sometimes,  however,  they  are  so  disorganiiel 
by  the  action  of  the  gastric  juice  that  their  detection  by  this  instrument  is 
difficult  or  impossible.  In  this  case  the  spectroscope  will  usually  afford  tk 
desired  information.  The  stools  also  should  be  examined  with  referenoe  to 
the  gross  and  microscopical  appearances  of  blood,  since  hemorrhage  mayttks 
place  without  vomiting,  the  blood  passing  into  the  intestinal  canal. 

The  bowels  in  cases  of  gastric  ulcer  arc  generally  constipated,  a  synptoa 
easily  understood  in  the  cases  in  which  vomiting  is  a  prominent  sympton. 
Amenorrha»a  is  common.  There  is,  however,  little  foundation  for  the  idit 
that  hemorrhage  from  the  ulcer  occurs  vicariously  in  the  place  of  menstni^ 
tion,  but  the  latter  ceases  or  is  deficient,  as  in  cases  of  anaemia  produced  bj 
hemorrhages  elsewhere  or  from  other  causes. 

The  perforating  ulcer  occurs  oftenest  in  young  girls,  and  particularlj  il 
young  maid-servants.  Statistics  show  that  females  are  more  liable  to  nicer, 
the  proportion  being  2  males  to  3  females.  In  females  the  ulcer  mo»t  fre- 
quently develops  between  twenty  and  thirty,  and  in  males  between  tltirty 
and  forty,  years  of  age.  Clinical  observation  fails  to  show  any  dependesee 
on  particular  habits  of  diet  or  other  causes,  nor  has  it  any  known  reUtiot* 
ship  with  other  affections.  It  may  be  stated,  however,  that  persons  of  feeUi 
or  impaired  constitution  are  more  liable  to  it  than  the  robust. 

The  D[A0N0Sis  of  gastric  ulcer  may  be  made  with  much  certainty,  prorided 
the  diagnostic  symptoms  be  present — namely,  pain  of  a  burning  or  gntwil| 
character  limited  to  a  circumscribed  space  in  the  epigastrium,  with  tender 
ness,  also  circumscribed,  the  pain  felt  directly  after  the  ingestion  of  food,u^ 
especially  after  certain  kinds  of  food,  vomiting  occurring  during  the  proeeM 
of  stomach  digestion,  and  followed  by  relief,  and,  finally,  gastrorrhagia  M 
hiematemesis.     Analogous  symptoms,  it  is  true,  may  be  present  in  cases  ol 
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cancer  of  the  stomach,  but  there  are  points  of  contrast  involved  in  this  dif- 
ferential diagnosis  which  will  be  noticed  presently  in  considering  cancer. 
Moreover,  the  absence  of  a  tumor  appreciable  through  the  abdominal  walls 
goes  far  toward  the  exclusion  of  cancer.  Chronic  gastritis  and  ulcer  ha^^*e 
symptoms  to  some  extent  in  common ;  but  in  chronic  gastritis  pain  is  less 
prominent,  vomiting  does  not  occur  so  frequently,  and  hemorrhage  is  want- 
ing. In  cases  of  gastralgia  the  pain  might  suggest  the  idea  of  ulcer;  but 
the  pain  in  gastralgia  is  not  aggravated,  and,  on  the  contrary,  is  often  relieved, 
by  the  ingestion  of  food ;  tenderness  over  the  epigastrium  is  not  present,  but 
the  pain  is  often  relieved  by  pressure ;  vomiting  is  an  occasional  symptom 
only  ;  haematemesis  does  not  occur.  Attacks  of  gastralgia  and  gastric  ulcer 
are,  however,  sometimes  associated.  In  cases  of  merely  functional  disorder 
pain,  vomiting,  and  hsematemesis  are  all  wanting.  Haematcmesis,  it  is  to  be 
borne  in  mind,  is  not  alone  evidence  of  ulcer.  It  occurs,  irrespective  of  dis- 
ease of  the  stomach,  in  certain  cases  of  cirrhosis  of  the  liver.  It  is  the  union 
of  the  several  symptoms  just  named  that  renders  the  diagnosis  complete. 
These  diagnostic  symptoms,  however,  are  not  united  in  all  cases  of  gastric 
ulcer.  Hemorrhage  is  not  invariably  present;  vomiting  is  not  always  a 
prominent  symptom,  and  may  be  wanting ;  pain  and  tenderness  arc  not  in 
all  cases  marked :  the  affection,  in  short,  is  sometimes  latent,  more  or  less 
difficulty  or  disturbance  of  digestion  only  being  manifested.  Under  these 
circumstances  a  positive  diagnosis  cannot  be  made.  A  strong  suspicion  of 
the  existence  of  the  affection  may  in  some  cases  be  reasonably  entertained 
when  the  symptoms  do  not  warrant  a  positive  diagnosis. 

Gastric  ulcer  proves  fatal  in  different  modes.  One  of  these  is  by  perfora- 
tion, diffuse  peritonitis  being  induced  by  the  escape  of  the  contents  of  the 
stomach.  Perforation  into  the  general  peritoneal  cavity  occurs  in  about  GJ 
per  cent,  of  all  cases  of  gastric  ulcer.  In  the  great  majority  of  cases  diffuse 
peritonitis  caused  by  perforation  of  the  stomach  proves  fatal.  Recovery, 
however,  is  within  the  range  of  possibility.  This  accident  would  take  place 
oftener  than  it  does  were  it  not  for  the  adhesion  of  the  stomach  to  the  adja- 
cent organs  as  a  result  of  circumscribed  peritonitis.  Perforation  is  most  likely 
to  occur  when  the  ulcer  is  situated  on  the  anterior  surface  of  the  stomach. 
The  perforation  generally  takes  place  after  the  ingestion  of  a  meal,  or  in  the 
act  of  straining  or  sneezing,  or  in  some  sudden  and  forcible  movement  of  the 
body.  In  some  cases  peritonitis,  following  perforation,  occurs  without  having 
been  preceded  by  any  symptoms  pointing  to  the  existence  of  ulceration  of  the 
stomach.  The  following  case  is  illustrative  of  the  statement  just  made:  A 
well-nourished  woman  of  about  thirty-five  years  of  age  had  complained  only 
of  indigestion,  when  suddenly  there  occurred  severe  abdominal  pain,  followed 
by  speedy  collapse  and  death.  Poisoning  was  suspected,  and  the  autopsy  was 
made  by  direction  of  the  coroner.  A  round,  funnel-shaped  ulcer  of  the  size  of 
a  quarter  of  a  dollar  was  found  on  the  anterior  wall  of  the  stomach.  Perfora- 
tion had  taken  place  and  given  rise  to  acute  peritonitis.  As  has  been  stated, 
peritoneal  adhesions  having  previously  taken  place,  perforation  may  open  a 
communication  with  the  transverse  colon.  The  evidence  of  this  is  stercora- 
ceous  vomiting. 

Another  mode  in  which  it  proves  fatal  is  by  hemorrhage.  Life  may  be 
slowly  destroyed  by  the  continued  escape  of  blood  or  by  repeated  attacks  of 
hemorrhage,  or  the  loss  of  blood  may  be  so  rapid  as  to  destroy  life  quickly. 
Death  from  hemorrhage  occurs  in  from  3  to  5  per  cent,  of  all  cases  of  gastric 
ulcer. 

Another  mode  in  which  it  proves  fatal  is  by  inanition.  Death  takes  place 
by  slow  asthenia  when  the  stomach  is  so  intolerant  of  ingesta  that  aliment 
sufficient  for  the  support  of  life  is  not  retained.     In  other  words,  patients  are 
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pradnally  starved  to  denth,  provided  life  he  not  cut  off  by  some  other  dt^&jii 
whirh  the  sy^rem  may  he  rendered  unable  to  re^bt  id  consequence  of  lii4 
debility  incident  to  the  stomach  affection. 

Tlie  duration  is  very  variable.     Death  i^metimed  takes  place  from  pcrfun 
lion  or  hemorrhage  within  a  few  weeks,  or  even  a  few  d;i  ^         '      tiimi 

vfhen  the  gymptonis  first  denoted  gastric  trouble;  or,  as  ;  i   T'«*fi 

furjition  and  hemorrhage  may  occur  when  previous  symptuuib  dei> 
trie  ulcer  were  wanting.     But  if  these  accidents  do  not  prove  the  >  «*| 

cause  of  death,  life  is  usually  prolonged  for  many  months,  and  it  may  bo  Ui 
many  years.     Brinton  stJites  that  he  has  notes  of  one  ease  in  which  pmbahlj 
a  continuous  open  ulcer  existed  for  thirty  five  years,  and  of  two  eatied  in  whic 
the  duration  was  thirty  years,  together  with  three  or  four  of  twenty,  faur  i 
five  of  fifteen,  and  several  of  ten,  seven,  five,  and  four  years'  duration, 
is  not  uncommon  for  the  symptoms  from  time  to  time  to  subside  or  to  di^ 
appear,  and  subsequently  to  return.     These  remissions  are  probably  due 
healing  of  the  ulcer^  which  afterward  again  opens;  in  other  words^  relap^ 
are  liable  to  occur. 

Gastric  ulcer,  although  a  serious  affection^  is  by  no  means  incurable.     Th 
mortality  is  estimated  by  Welch  as  about  l^  per  cent.    In  consequence  of  th 
various  disturbances  resulting  from  cioatriciai  contraction  of  an  ulcer^  gafittil 
Bymptoms  may  remain  after  the  ulcer  has  healed  in  the  nnalomioal  m*n»e. 

The  TRKATMKXT  of  gastric  ulcer  embrace*  the  following  objects:  Firttf.a 
most  important,  seeuriug  for  the  stomach  absolute  rest:  and  Btcfmd^  the  arr 
of  hemorrhage  and  the  palliation  of  pain.  Rest  uf  the  stomach  is  S4*cur« 
most  effectually  by  re^sorting  Ui  rectal  alimentation.  This  is  advisable  whei 
ever  symptomsi  render  the  diagnosis  of  gastric  ulcer  probable.  It  is  not 
well  established  that  not  only  life,  hut  complete  satisfaction  of  the  sen^sc  ^ 
hunger  and  fair  nutrition,  may  he  maintained  indefinitely  by  the  introductiii( 
of  food  into  the  rectum.  Indeed,  an  increase  of  weight  under  an  cxc1usiY«'V 
rectal  diet  has  been  observed.  I  can  bear  testimony  to  the  prompt  snecei 
of  this  method  of  treatment.  Tho  kinds  of  food  to  be  emphiyed  and  tli 
practical  rules  to  be  observed  are  the  same  as  in  the  treatment  of  acut4!  gad 
iritis.  (Vide  p.  410.)  When  the  ntomuch  tolerates  Aiod — that  is^  when  psiil 
and  vomiting  are  no  longer  caused  by  ingesta  }*rr  oit — the  diet  should  rnit 
gist  for  a  time  of  milk,  other  articles  being  cautiously  added  or  fsn* 
Considering  the  frequency  of  relapses,  care  to  adjust  tlie  diet  to  th^ 
power  is  advisable  for  a  considerable  period. 

Hemorrhage  is  to  be  arrested  by  small  pieces  of  ice  swallowed,  and  bv  tli 
application  of  cold  to  the  epigastrium  if  the  loss  of  bhiod  be  cos- 
The  fluid  extract  uf  ergot  may  be  given  pf^r  ewma.  Pain  may  r*  . 
use  of  opiates,  the  form  being  selected  which  is  found  on  trial  to  be  ill 
least  objecti<uiable.  They  may  be  administered  either  by  the  rectuiu 
hypodermvcally.  Pain  and  vomiting  cease  generally  to  be  prominent  frymn 
toms  if  complete  rest  of  the  stomach  be  seetired  by  rectal  alimentatioiii  ( 
that  the  laudanutn  added  to  the  nutritive  injections  suffices. 

It  is  doubtful  whether  any  remedies  exert  a  direct  effect  ti>  promote}  elc 
trixatlon.  The  nitrate  of  silver  and  other  remedies  have  been  given  wit 
the  expectation  that  they  will  exert  a  topical  effect  upon  the  ulcer  ('lifl 
ical  observation  appears  not  to  furnish  evidence  of  their  utility  in  this  waf 
Cicatrization  is  promoted  indirectly  by  remedies  which  arr«ist  the  perist^tltll 
movements  of  the  stomach  and  quiet  the  irritability  of  the  organ  ;  in  atbi 
words*  remedies?  which  have  reference  to  the  first  object  of  treatme 
namely,  securing  rest* 
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Oarcinoma  of  the  Stomach. 

Most  of  the  tumors  met  with  in  other  parts  of  the  body  may  also  occur  in 
the  wall  of  the  stomach— fibroma,  lipoma,  sarcoma,  myoma,  gumma,  tubercle, 

tfloIna,  adenoma,  and  carcinoma.     Of  these,  only  carcinoma  possesses  clin- 
importance.  (For  general  considerations  concerning  the  origin  and  struc- 
tire  of  cancer,  the  reader  is  referred  to  Part  I.  p.  45.) 

Next  to  the  uterus,  the  stomach  is  the  most  frequent  scat  of  primary 
euciooma.*  Secondary  cancer  has  also  been  met  with  in  this  organ,  but 
it  is  rare.  The  forms  of  carcinoma  of  the  stomach  arc  scirrhous  (fibrous), 
wdnllary  (encephaloid),  colloid  (alveolar),  and  cylindrical-celled  epithelioma. 
Of  these,  colloid  is  by  far  the  least  frecjuent.  As  the  distinction  between 
larrhouB  and  medullary  cancer  is  based  upon  the  difference  in  consistence, 
tbe  former  being  hard  and  the  latter  soft,  and  as  all  degrees  of  combina- 
Ikxi  aod  of  transition  exist  between  the  two,  statistics  as  to  the  frequency 
if  the  one  or  of  the  other  are  only  of  limited  value.  Combinations  of  hard 
Hid  of  soft  cancer  and  tumors  of  medium  consistence  are  more  frequent  than 
cither  the  very  hard  or  the  very  sofl  varieties.  Cylindrical-celled  epithelioma 
ill  common  form  of  gastric  carcinoma — according  to  some  authors,  the  most 
eonmon.  The  most  frequent  seat  of  cancer  is  the  pyloric  region.  The  pos- 
terior surface  and  the  lesser  curvature  are  more  frequently  affected  than  the 
9ffmie  regions.  The  cardia  is  affected  in  about  8  per  cent,  of  all  cases.' 
Seirrfaous  cancer  is  characterized  by  the  large  amount  of  fibrous  stroma  and 
comparatiTely  small  development  of  cancerous  alveoli.  In  the  great  majority 
of  cases  it  is  situated  near  the  pylorus,  where  it  sometimes  appears  as  a  par- 
tial or  complete  ring  constricting  the  pyloric  orifice.  Scirrhus  may  appear 
cither  infiltrated  or  in  the  form  of  distinct  nodules.  In  medullary  cancer  the 
ipaces  filled  with  cancer-cells  predominate  over  the  stroma,  which  is  ihSually 
iKhly  infiltrated  with  round  cells.  This  variety  grows  more  rapidly  and  is 
■ore  likely  to  be  attended  by  metastases  than  the  preceding.  It  forms  a  soft 
tiUDor,  readily  ulcerating,  and  sometimes  presenting  fungous  or  villous  excres- 
ences  upon  its  surface  (so-called  villous  cancer).  Colloid  cancer  is  rare. 
It  may  be  combined  in  a  nodular  form  with  one  of  the  other  varieties,  or  it 
Btj  appear  as  a  diffuse  thickening  of  the  walls  of  the  stomach,  involving 
afptrently  its  deeper  coats.  In  the  latter  case  the  peritoneum,  as  a  rule,  is 
extensively  affected  by  the  same  process.  This  species  of  cancer  is  readily 
Tec<^ized  by  the  clear,  gelatinous  substance  found  in  its  large  alveoli.  In 
t^lindrical-celled  epithelioma  the  alveolar  structure  conforms  more  closely 
thin  in  the  other  varieties  of  cancer  to  the  type  of  the  normal  gastric  tub- 
vks.  The  cells  contained  in  the  alveoli,  more  particularly  those  which  line 
the  walls  of  the  alveoli,  are  cylindrical  in  shape.  In  consistence  this  variety 
raembles  medullary  cancer. 

The  opinion  was  formerly  held  that  cancer  of  the  stomach  develops  pri- 
■arily  in  the  submucous  tissue  and  invades  secondarily  the  other  coats  of 
the  stomach.  Since  Waldeyer's  view  as  to  the  epithelial  origin  of  cancer- 
cdls  has  been  so  widely  accepted,  it  has  been  the  teaching  of  many  writers 
ikit  carcinoma  develops  primarily  in  the  mucous  membrane.  The  process, 
u  described  by  Waldeyer,  is  briefly  as  follows :  A  group  of  tubules  (from 
tea  to  twenty)  enlarge,  lengthen,  and  give  off  offshoots.      They  are  filled 

'Of  31,482  primary  cases  of  cancers  collected  by  Welch,  the  stomach  was  the  seat  of 
ihecuKer  in  21.4  per  cent.,  and  the  uterus,  in  29.5  per  cent.  (Peppei^n  Syaiem  of  Prac- 
tmt  IfctficnK,  by  American  Autko)'»f  vol.  ii.  p.  533). 

'Wddi's  analysb  of  1300  cases  of  cancer  of  the  stomach  gives — pyloric  region,  60.8 
per  cent;  lesser  curvature,  11.4;  cardia,  8;  posterior  wall,  5.2;  the  whole  or  greater 
put  of  itomach,  4.7 ;  multiple  tumors,  3.5 ;  greater  curvature,  2.6 ;  anterior  wall,  2.3 ; 
and  fuiduiy  1.5  per  cent. 
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with  c«lls  resemblinc?  usually  the  iiJflfimorpljous  variety,  but  iiir»re  grnnnliir. 
and  ttmvii  deeply  stniniug.     The  gT«>wth  of  tlie  tubules  witli  tbe'jr  branching 
oifislioots  is  dowuwarU  ibrough  tbe  nmsculaiis  muermju.     Wlicn  the  hx  ml 
tiiuci)9a  h  rciicbed  the  |iro>rres8  is  mcire  rapid.     Groups  tyf  ciitiaer*€€*ils  doh 
pvtnh  thc^ir  wny  in  nil  dirooti*jri8.  chiefly  in  the  lymphutic  vcssrls  and  spaces 
CViuccrous  nittssL'S  penetrate  between  the  bundles?  rd'  smooth  muscuhir  tt^sncJ 
and  nfion  extend  to  the  subserous  and  Fcrous  coiits.     The  growth  nmy  be  ; 
much  more  extensive  in  the  submucous  crmt  ihui  the  tumor  appeiirs  to  ong-1 
inale   there,  but  according  to  Waldeyer  eareful  inierofcseopieal  exjuninatjaii 
will  always  disclose  some  baud  of  conneetion  with  the  tubules  of  the  mueou^ 
menibrane.     The  growth^  however,  may  fronj   the  first  invcdve  ehiefly  tho 
tiuicous  coat,  and  in  any  case  this  is,  as  a  rule,  sooner  or  later  eattensivcll 
invaded. 

Tt  ha8  already  been  mentioned  that  cancer  of  the  stomach  mny  appeflr  in 
a  diffuse  or  in  a  nodular  form,  also  as  a  rinpr,  especially  about  the  pyloruM 
Ulceration  is  a  frcnncnt  occurrence.     Thii*  is  the  rule  with  taedullary  aDd'l 
cylindrical  epithelial,  and  is  not  infrequent  with  scirrhous  cancer.     There  is 
le!»»  tendency  to  ulceration  in  colloid  cancer  than    in    the  other  varietiea 
Ulceration  is  not  always  to  be  regarded  as  an  unfavorable  oceurrence,     Thfl 
soft  caTicerg  especially  may  be  much  reduced  in  size  by  this  destructive  pr 
cess.    This  reduction  may  relieve  an  existing  stenosis  of  the  pyloric  or  cardiao 
orifice.     The  s^hape  of  the  ulcer,  particularly  when  the  cnncej"  i*  inedulUr3r,l 
has  been  often  compared  to  that  of  a  crater — a  peripheral  wall  of  canceroui 
th^ne  surrounding  a  central  loss  of  substance.     Exceptionally,  in   ca^e^  of  J 
»eirrhus  the   ulcer  may  bear  much   resemblance  to  simple  or  round  ulcef 
with  indurated  walls  ;  and  this  fact  is  to  be  considered  in  weighing  the  state 
luents  of  thoj^e  who  report  many  cases  of  cancer  developing  from  round  uleer.S 
Hcirrbous  cancer  often  contains  considerable  cicatricial  tissue,  but  there  is  na 
positive  reason  to  believe  that  it  ever  heals.    The  muscular  coat  in  the  neigb 
Dorhood  of  canceroua  growths  is  almost  always  hypertrophied.     If  the  lumof 
produce  stenoiits  of  the  pylorus^  the  rest  of  the  organ  is  dilated ;  if  the  cardiac 
orifice  be  eonstrictedT  the  titomach  is  reduced  in  size.     Chronic  gaftintta  i.'* 
fret|uent  attendant  upon  cancer.     Chronic  eireumseribed  peritonitis,  with  ih 
formation  of  adhersJons,  is  common  in  the  neighborhood  of  the  cancer     Thi 
wall  of  the  stomach  may  be  perforated  by  eaneerouH  ulceration  leading  tc 
iUA^asion  of  the  surrounding  organs,  to  perforative  jieritonitis,  or  to  fistaloni 
commuuieationK.      Peritonitis  from  perforation  is  le*is  frcfjuent  with  r  i 
than  with  simple  ulcer.*     The  erosion  of  large  %^essels  in  also  lei*B  fr. 
cancer  than  in  ulcer.     General  peritonitis  may  occur  without  perforutiou. 

Carcinoma  may  extend  by  continuous  growths  into  surrounding  pnTi«      lH 
may  also  Ie;id  to  metast^ises  or  secondary  deposits.     The  lynn 
near  the  stomueh,  also  the  liver,  the  peritoneum,  the  panereas>  ;i 
are  affected  in  frequency  in  the  order  named     Secondary  deposits  in  the  htt 
are  those  most  frequently  detected  during  life."     Meta?^ta.ses  occur  most  fr 
quently  through  the  lymph- vessels,  but  they  may  also  ticeur  through  tlie  Mou 
current.     An  actual  growth  of  carcinoma  intt*  the  rootlets  and  main  trunk  of 
the  portal  vein  has  been  observed.    The  secondary  deposits  generally  eonfor 
in  structure  with  the  primary  growth.     It  is  worthy  of  note  that  large  and 
abundant  secondary  deposit.s  mayatt>end  small  and  insignificant  tumors  of  ih^ 

*  ThuM  Lel>ert  stnieu  that  in  9  per  c^nt.  of  the  ca«ea  cantor  develoj*  l>om  simple  nlc 
{Daitxthcit  Arrhivfir  kUn^^cht  Mtrikin,  1«77,  Bd.  1»,  8.  Mb), 

'  Perforation  int<*  ihe  peritoneal  cavity  orcnr»,  areoitlinp  to  Brinton,  in  a  little  mo 
than  4  per  cent,  of  the  ciiw.'*^ ;  ^lrt^^f*Jing  to  Ljinp;e,  in  a  little  nu>re  th:m  5  ficr  oenL 

*  In  Welch's  etati>iti<'H  {\ht\  c:i*ie8i  »he  lympliutic  srltuids  were  tUe  <»e»l  of  tneCxcila 
in  35  per  cent,,  the  liver  in  .1l\  the  |»eritoneimi  or  interstine  in  2^1^  the  [lanereaa  in  W,  UitJ 
pleura  and  lung  in  6,  aiid  tlie  spl^^n  in  2  (ner  eeiit.  of  the  ea»es. 
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■tomacli  which  during  life  may  have  produced  no  symptoms,  and  after  death 
miy  be  overlooked  on  superficial  examination.  The  blood  in  cases  of  cancer 
of  the  stomach  may  present  the  same  alterations  as  in  pernicious  anscmia. 

The  SYMFTOifS  which  make  up  the  clinical  history  of  this  affection  are  as 
foilowg:  Impaired  appetite,  or  anorexia,  is  generally  more  or  less  marked,  but 
IB  some  cases  the  desire  for  food  is  preserved.  Pain  may  be  more  or  less 
prominent,  and  the  character  of  the  pain  may  be  lancinating.  In  many  cases, 
however,  the  lancinating  pain  which  attends  cancer  in  other  situations  is  cither 
dght  or  wanting.  A  circumscribed  gnawing  pain  may  be  incident  to  the 
ileer  occurring  as  secondary  to  the  cancer.  Tenderness  over  the  epigastrium 
wy  or  may  not  exist.  Vomiting  is  a  frequent  symptom,  but  it  occurs  less 
freouently  than  in  cases  of  simple  ulcer,  and  at  a  later  period  after  taking 
ibocL  The  vomiting,  if  the  cancer  be  at  the  pylorus,  may  be  due  chiefly  to 
flbstraction  at  this  orifice  and  consequent  accumulation  of  gastric  contents, 
least-fungi,  sarcina^,  and  torulac  may  be  found  in  the  vomited  matters  when 
these  have  undergone  fermentation  within  the  stomach.     Blood  is  not  infrc- 

aoently  found  in  the  vomited  matters,  generally  in  small  quantity  and  having 
^e  coffee-grounds  appearance.  With  these  symptoms  referable  to  the  stom- 
ach are  associated  progressive  loss  of  weight  and  strength,  anaemia,  usually 
coDBtipation,  but  occasionally  diarrhoea,  and  in  some  cases  jaundice.  The  last- 
named  sympt4>m  points  to  the  probable  occurrence  of  secondary  cancer  affect- 
isg  the  liver. 

Certain  general  considerations  pertaining  to  the  causation  of  tumors  have 
been  alluded  to  in  Part  I.  p.  41.     As  to  the  primary  cause  of  cancer,  we  arc 
without  any  positive  information.     It  is  probable  that  the  cachexia  is  second- 
ary to  the  development  of  the  cancer.    The  cachexia  may  be  explained  partly 
by  certain  facts  pertaining  to  cancer  in  general,  and  in  part  by  the  local  injury 
which  the  growth  inflicts  upon  an  organ  of  such  vital  importance  as  the  stom- 
ach.   The  general  considerations  arc — the  rapid  growth  of  the  tumor ;  its 
withdrawal  in  a  short  time  from  the  circulation  of  a  large  quantity  of  nutri- 
ment employed  only  for  its  own  noxious  growth  and  for  no  useful  purpose ; 
its  destruction  of  healthy  and  useful  tissues ;  the  pruductitm  of  metastases, 
vhich  for  their  nutrition  and  growth,  from  their  number  and  size,  make  even 
greater  claims  upon  the  organism  than  the  primary  tumor;  and  often  the 
occurrence  of  exhausting  hemorrhages.     The  local  effects  of  cancer  of  the 
BlGfmach — loss  of  appetite,  pain,  vomiting,  mechanical   disturbance  of  the 
di^tive  functions,  and  chemical  alterations  in  the  gastric  fluids — are  often 
n  themselves  sufficient  to  explain  an  extreme  degree  of  cachexia.     While 
these  general  and  local  effects  suffice  to  explain  the  cachexia  in  most  cases  of 
careinonia  of  the  stomach,  there  are  a  small  number  of  cases  in  which  they 
do  not  seem  to  be  operative,  and  in  which  it  seems  necessary  to  assume  the 
oitnnce  into  the  blood  of  some  virus  produced  in  the  tumor. 

The  liability  to  cancer  of  the  stomach  is  slight  before  the  age  of  forty. 
Three-fourths  of  all  cases  occur  between  forty  and  seventy  years  of  age ;  the 
Ingest  number  being  between  fifty  and  sixty.  Men  are  somewhat  more  fre- 
qoently  affected  than  women,  but  the  disproportion  is  not  great.*  Heredity 
is  a  well-established  element  in  the  causation  of  cancer  of  the  stomach  as  of 
ttwer  elsewhere. 

Cincer  of  the  stomach  is  to  be  discriminated  from  merely  functional  dis- 
order or  dyspepsia,  chronic  gastritis,  and  gastric  ulcer.  In  merely  functional 
&OTder,pain  and  vomiting  are  symptoms  rarely  as  prominent  as  they  are  gen- 
enllyin  cancer.  The  ailments  in  dyspepsia  are  seldom  so  protracted  ;  thoy  do 
iK)tleadlothe  same  amount  of  emaciation,  feebleness,  and  pallor ;  hacmateniesis 
isiinting.  The  same  is  true  of  chronic  gastritis.  Persistent  disturbance 
*  hi2214  cases  of  gastric  cancer  there  was  a  ratio  of  5  males  to  4  females  (Welch). 
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of  digestion,  especially  if  accompanied  by  pain  and  vomiting,  leading  to  coo* 
siderable  loss  in  weight,  diminution  of  strength,  and  ansemia  in  a  pereoo  be- 
twecn  forty  and  seventy,  should  always  excite  suspicion  of  cancer.  Cues 
of  gastralgia  lack  all  the  diagnostic  features  of  cancer  except  pain.  Gaetrie 
ulcer  is  liable  to  be  confounded  with  cancer,  and  in  view  of  the  great  diffn- 
ence  as  regards  prognosis  it  is  desirable  to  discriminate  between  these  affce- 
tions.  They  present  certain  points  in  contrast  as  regards  the  symptoms.  la 
cancer  the  appetite  is  more  impaired  than  in  ulcer.  Vomiting  is  more  aai- 
formly  present  in  ulcer ;  it  occurs  earlier  after  the  ingestion  of  food,  and  is 
general  is  evidently  due  to  the  irritation  caused  by  the  presence  of  food.  In 
cancer  it  is  present  in  only  a  certain  proportion  of  cases ;  it  does  not  follow 
so  soon  after  taking  food,  and  is  frequently  due  to  tho  mechanical  distensios 
of  the  stomach  owing  to  the  pyloric  obstruction.  Hemorrhage  is  more  ooa- 
stant  and  more  profuse  in  ulocr.  If  the  patient  be  a  young  girl,  the  chaneet 
are  much  in  favor  of  ulcer.  The  duration  of  the  local  symptoms  is  of  import- 
ance in  this  differential  diagnosis.  If  the  symptoms  have  existed  for  a  long 
period,  the  chances  are  in  favor  of  ulcer  rather  than  of  cancer.  Age  is  to  be 
considered  in  the  diagnosis,  cancer  occuring  rarely  before  forty.  Enlarge- 
ment of  lymphatic  glands  above  the  clavicles  accompanies  cancer  in  some 
cases  and  has  some  weight  in  the  diagnosis. 

Considerable  import^ince  has  been  attached  to  the  complexion  wbicb  bas 
been  supposed  to  denote  the  cancerous  cachexia — namely,  pallor  with  a  faint 
tint  of  yellow  or  green,  the  conjunctiva  remaining  unaffected.  It  bas  been 
called  a  waxy  complexion.  This  is  sometimes  well  marked  in  cases  of  canesr, 
but  it  is  by  no  means  always  present,  nor  is  it  pathognomonic  when  marked. 
If  members  of  the  family  have  had  cancer,  this  fact  is  entitled  to  some  weigbl 
in  the  diagnosis.  So  also  is  the  coexistence  of  cancer  in  some  other  siuuu 
tion. 

Considerable  interest  attaches  to  the  discovery  by  Von  den  Yelden  thai 
hydrochloric  acid  is  habitually  absent  from  the  stomach  in  cases  of  gastijt 
dilatation  due  to  cancer.  This  diagnostic  point  will  be  considered  in  the  fot 
lowing  article.  , 

In  some  cases  of  cancer  there  are  few  or  no  symptoms  denoting  any  serioai 
affection  up  to  a  short  time  before  death.  Like  gastric  ulcer,  it  is  sometiBMi 
remarkably  latent,  the  patient  seeming  to  suffer  only  from  moderate  or  sligkt 
dyspeptic  ailments,  the  appetite  remaining  unimpaired,  the  strength  not  fa3> 
ing,  and  the  aspect  indicating  health.  Several  cases  illustrative  of  this  &et 
have  fallen  under  my  observation.  In  these  latent  cases,  and  also  when  th 
differential  diagnosis  relates  to  ulcer  and  chronic  gastritis,  great  importiiMi 
belongs  to  the  discovery  or  otherwise  of  an  abdominal  tumor  in  the  siterf 
the  stomach.  Exclusive  of  the  cases  in  which  the  cardiac  orifice  is  the  wA 
of  the  cancer,  a  tumor  is  discoverable  by  physical  examination  in  the  majoriftjf 
of  cases.  According  to  Brinton,  it  exists  in  80  per  cent,  of  all  cases  of  «»■ 
cer.  The  tumor  is  situated  generally  between  the  false  ribs  and  the  umld- 
icus,  a  little  to  the  right  of  the  median  line.  It  may  be  movable  or  fixed; 
much  more  frequently  the  latter.  If  movable,  it  will  be  likely  to  chtngl 
its  situation  accordingly  as  the  stomach  is  distended  or  empty.  The  tmsor 
varies  in  size  from  a  pigeon's  egg  to  the  size  of  the  closed  hand.  The  weigk 
of  the  tumor  may  cause  it  to  fall  below  the  epigastrium,  and  it  may  deseeN 
nearly  to  the  symphysis  pubis.  It  is  usually  resisting  and  the  surface  ii 
irregular  or  nodulated. 

The  presence  of  a  tumor,  if  ascertained  to  be  seated  in  the  stomach,  rcndeift 
the  diagnosis  almost  positive ;  but  it  is  not  always  easy  to  decide  positiTelf 
that  the  tumor  is  seated  in  the  stomach.  A  cancerous  tumor  may  sinmblt 
aneurism  of  the  abdominal  aorta.    The  characters  of  an  anenrismal  tumor  tit 
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le  pulsation,  thrill,  and  murmur.  A  cancerous  tumor  may  present,  in  a 
le88  marked  degree,  the  same  characters.  It  may  present  not  only  a 
at  a  double  murmur.  How  are  the  two  to  be  distinguished  from  each 
Ad  aneurismal  tumor  has  usually  a  smooth  outline  and  may  be  dimin- 
;  pressure ;  the  pulsation  is  felt  laterally  as  well  as  on  its  anterior  sur- 
f  a  change  of  position  of  the  patient,  as  placing  him  on  his  hands  and 
he  pulsation  is  not  materially  affected,  whereas  if  the  tumor  be  not 
Dal  its  pressure  on  the  artery  is  taken  off  and  the  pulsation  may  be 
i  cease.  But  aneurismal  tumors  do  not  always  pulsate,  and  both  thrill 
rmur  may  be  wanting.  Under  these  circumstances  in  this  differential 
is  reliance  must  be  had  upon  the  diagnostic  points  relating  to  the 
and  symptoms.  These  are,  of  course,  always  to  be  carefully  consid- 
Other  tumors,  from  their  situation,  are  liable  to  be  confounded  with 
)f  the  stomach — namely,  tumors  connected  with  the  left  lobe  of  the 
d  with  the  pancreas,  fecal  tumors,  etc.  The  distinctive  characters  of 
ill  be  considered  in  other  connections.  A  point  of  distinction,  as  con- 
with  tumors  seated  in  the  liver,  is  that  the  latter  are  depressed  in  an 
ieep  inspiration,  whereas  the  descent  of  the  diaphragm  does  not  affect 
ation  if  the  tumor  be  seated  in  the  stomach.  Moreover,  percussion 
t  enlargement  of  the  left  lobe  of  the  liver  gives  ffalness,  whereas  a 
itic  resonance  is  elicited  usually  over  a  gastric  tumor.  There  is  a 
•  to  mistake  the  normal  pancreas  for  a  tumor;  and  owing  to  different 
of  distension  of  the  stomach  the  tumor  may  be  felt  at  some  times 
t  at  other  times. 

erous  affection  of  the  cardiac  orifice,  leading  to  stenosis,  gives  rise  to 
018  quite  different  from  those  which  accompany  cancer  of  the  stomach 
!re  situated.  Food  accumulates  in  the  lower  part  of  the  oesophagus  and 
rgitated  directly  after  deglutition.  The  obstruction,  if  considerable, 
es  with  vomiting  as  well  as  with  the  ingestion  of  food.  The  food  is 
tated  without  change,  and  is  devoid  of  the  taste  and  odor  of  the  gastric 
The  patient  is  unable  to  take  solid  food,  and  is  compelled  to  take 
slowly  and  in  small  mouthfuls.  In  these  cases  a  tumor  is  not  dis- 
»le.  The  symptoms  are  the  same  as  in  cases  of  stricture  at  the  lower 
of  the  oesophagus  from  other  than  cancerous  disease,  and  the  differ- 
iagnosis  cannot  always  be  made  wnth  positivencss.  Spasmodic  stric- 
the  oesophagus  may  simulate  contraction  from  either  cancer  or  some 
rganic  affection.  The  passage  of  a  probang  into  the  stomach  will 
the  practitioner  to  exclude  the  latter.  Adhering  to  the  probang  or 
)a8sed  into  the  cardiac  orifice,  may  be  cancerous  particles,  which  estab- 
}  diagnosis. 

ieroscopical  examination  of  the  matters  vomited  in  cases  of  suspected 
may  lead  to  the  discovery  of  cancer  elements.  This  test  is  available 
an  advanced  period  of  the  disease,  and  then  only  in  a  very  small  pro- 
of cases. 

PROGNOSIS  in  cases  of  cancer  of  the  stomach  is  as  unfavorable  as  pos- 
If  a  cure  be  within  the  range  of  possibility,  the  probabilities  are  so 
tgainst  it  that  we  are  not  warranted  in  entertaining  the  least  expecta- 
fsnch  a  result  in  any  individual  case.  A  fatal  termination  is  merely  a 
on  of  time.  Statistics  show  the  average  duration  to  be  about  a  year 
the  date  of  the  first  gastric  symptoms.  The  maximum  duration  is  about 
years,  and  the  shortest  period  is  a  month.  Death  occurs  by  slow  asthe- 
xcept  in  rare  instances  when  it  follows  profuse  hemorrhage  or  perfora- 
»f  the  stomach.  CEdema  of  the  lower  limbs  and  ascites  occur  in  some 
.  The  former  may  be  caused  by  thrombosis  of  the  femoral  veins ;  the 
r  miy  be  produced  by  pressure  upon  the  portal  vein  of  a  cancerous 
iS 
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noilule  connected  witli  the  liver  or  tlie  formation  of  a  thnmihus  wubtn 
vein. 

The  TREATME^^T  has  reference  only  to  the  proh>ngntion  nf  lite  ami  tH<*  pJi 
liation  of  »yniptorDi*.  A  ilict  hhunl  nnd  nutritious^  consisting  of  th**  artirl^ 
of  food  which  experimental  trials  in  each  case  show  to  he  hest  h(»mc,  talt^^n 
quantities  and  at  intervals  to  he  determined  also  hy  trial  ;  remedies  Im  tv\u:% 
pain  and  quiet  the  irritability  of  the  stomach  ;  avoidance  of  carhanii>  an 
any  measures  which  itnpatr  the  vital  powers, — these  are  the  points  to  be  kc 
in  view  in  the  management  of  this  distressing;  and  hopeless  affection.  Noui 
ishment  by  means  of  rectal  alimentation  in  cancer  of  the  stomach  involvi 
pyloric  obstruction  prevents  pain  and  vomitin*;  resulting*  from  the  accumil 
lation  of  ingesta  and  the  chemical  changes  incidental  thereto.  It  may 
resorted  to  as  supplementary  to  a  limited  quantity  of  food  taken  into  tl 
stomach.  Withdrawal  from  time  to  time  of  the  accumulated  contents  d 
the  stomach  by  means  of  the  pump  or  siphon,  in  the  manner  to  be  descrilK 
in  connection  with  Dilatation  of  the  Stomach,  has  been  found  to  afford  markti 
relief.  In  cases  of  cancer  causing  obstruction  of  the  cardiac  orifice  the  *«^i 
satlon  of  hunger  is  removed  and  life  prolonged  by  resorting  lo  rectal  alimeli 
tation.  These  desirable  results  were  manifested  in  a  case  under  my  tib^-rvd 
lion.  Buttermilk  is  sometimes  better  tolerated  in  cases  of  cancer  than  aiij 
otlier  article  of  diet.  Cases  have  been  reported  in  which  the  conduratt|j 
appeared  to  have  a*  beneficial  effect. 

Since  the  precedinir  edition  of  this  work  there  have  been  more  than 
published  resections  of  cancer  of  the  pylortiH,  Of  these,  about  30  have  difl 
from  the  immediate  efl'ects  of  tite  operation.  lu  no  case  does  life  seem  l 
have  been  pndonged  more  than  two  years  af\er  the  operation.  Only  a  vt*f 
stnall  proportion  of  the  cases  of  gastric  cancer  can  be  considered  as  suitahl 
for  operation.  The  possibility  of  buecessful  surgical  interference  renden*  l 
very  important  to  make  an  early  diagnosis.  In  the  hands  of  a  skilful  &ui 
geon  an  exploratory  laparotomy  la  attended  with  little  or  no  danger. 

DUatation  of  the  Stomach—Gastrectasia. 

Since  KussmanVs  publication,*  in  18G9»  concerning  the  treatment  of  dilfit 
tion  of  the  stomach  by  means  of  the  stomach-pump  increased  attention  h| 
l>ecn  devoted  to  the  etiology,  symptomatology,  and  treatment  of  this  affectroi^ 
As  the  normal  dimensions  of  the  stotnach  vary  in  different  individuals  withS 
wide  limits,  it  is  manifestly  impos.sible  to  give  an  exact  anatomical  dcfin 
tion  of  this  disease.  While  well-marked  examples  cjinnot  he  mistaken 
post-mortem  examination,  it  is  often  impossible  lo  n?cogni«e  the  lc*« 
grades  of  this  disease.  During  life  certain  characteristic  disturbance^ 
the  physiological  functions  of  the  stomach  are  of  great  importance 
reaching  a  diagnosis — sometimes  of  greater  import-ancc  than  the  anatofl 
ical   investigation. 

When  dilatation  of  the  stomach  is  exrcsstre  the  organ  may  occupy  tl 
greater  part  of  the  ohdominal  cavity,  and  may  even  descend  into  the  {.lelvS 
In  less  extreme  cases  the  lowest  part  of  the  stomach  Hos  somewhere  betwco 
the  umbilicus  and  the  !?ymphy^is  pubis,  Hy  increased  weight  the  who| 
organ  is  generally  dragged  downward,  especially  the  pyloric  portion  wh'^rt 
is  movable,  so  that  the  position  of  the  stomach  is  more  nearly  vci 
normal.     When  dilatation  is  due  to  stenosis  of  the  pylorus  thr  rj 

coat  is  almost  invariably  hypertrophied.    In  the  so-called  atonic  dilaiiition  tl^ 
be  described  presently  the  muscularis  may  be  of  normal  or  of  reduced  thiclT 
neas.     In  one  ca§e  fatty  and  colloid  degeneration  of  the  macular  fibres  w^ 

» IktUioh€$  Archiv  /  klin.  J/r</.,  Bd*  0,  p.  4^5. 
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onnd  (KaMmaul  and  Maier).  The  mucous  membrane  is  sometimes  thickened 
nd  soiuetinies  thinned.  It  is  readily  understood  that  neighboring  organs  may 
w  more  or  less  displaced  by  a  widely-distended  stomach. 

It  is  important  to  know  that  the  stomach  may  be  situated  abnormally  low 
ii  the  abdomen  without  being  dilated.  Thus  if,  during  life,  the  lower  part  of 
the  stomach  be  found  a  hand's  breadth  below  the  umbilicus,  it  does  not  neces- 
ttrily  follow  that  it  is  dilated.  The  so-called  vertical  position  (situs  verticalis) 
of  the  stomach  is  a  not  infrequent  malposition  whicli  simulates  dilatation.  In 
this  condition  the  pyloric  orifice  is  lower  than  normal,  and  it  may  be  in  nearly 
a?ertical  line  with  the  cardia.  The  position  may  be  a  preservation  of  the  foetal 
flUte,  or  it  may  be  acquired  as  a  result  of  pressure  (in  women  especially  by 
tight  lacing).  As  pointed  out  by  Kussmaul,  the  greater  curvature  may 
occupy  an  abnormally  low  position  in  consequence  of  the  so-called  loop  shape 
(Schlingen-form)  of  the  stomach.  In  this  state  the  pylorus  is  nearer  the 
eardia  than  normal,  and  the  lesser  curvature  is  abnormally  sharp. 

Kussmaul  distinguishes  two  forms  of  dilatation  of  the  stomach,  the  hyper- 
trophic and  the  atonic*  In  the  former  the  muscular  coat  is  hypertrophied, 
and  the  cause  in  the  great  majority  of  cases  is  obstruction  at  or  near  the 
pyloric  orifice.  In  the  atonic  form  the  muscular  coat  is  relaxed,  and  after 
death  it  is  found  but  little  if  at  all  hypertrophied,  and  it  may  be  atrophied. 
Hypertrophic  dilatation  he  compares,  not  inappropriately,  to  eccentric  hyper- 
trophy of  the  heart. 

The  causes  of  dilatation  relate,  in  the  first  place,  to  mechanical  obstacles 
to  the  passage  of  the  contents  of  the  stomach  into  the  intestine.     The  obsta- 
cles may  be  various.    They  may  be  seated  in  the  upper  part  of  the  duodenum 
as  well  as  in  the  stomach.      The  most  frequent  and  important  are  cancer  and 
the  cicatrices  resulting  from  old  ulcers.     Other  causes  of  organic  stenosis  of 
the  pylorus  are — tumors  of  neighboring  organs,  causing  external  pressure, 
particularly  cancer  of  the  liver  and  of  the  pancreas ;  the  contraction  of  cica- 
tricial tissue  resulting  from  perigastritis  and  the  inflammation  of  connective 
tissne  near  the  stomach;  hypertrophic  stenosis  (see  p.  418);  the  pressure 
upon  the  duodenum  of  a  wandering  right  kidney ;  and,  as  rarities,  fibroma, 
lipoma,  glandular  and  cystic  polypi  of  the  pylorus.     A  very  rare  condition  is 
congenital  stenosis  of  the  pylorus.^     Dilatation  has  been  referred  to  traction 
upon  the  stomach  produced  by  large  scrotal  hernias.     According  to  Kuss- 
■anl  it  may  be  referable  to  spastic  stenosis  of  the  pylorus.     The  sphincter 
pytori  may  be  thn^wn  into  spasmodic  contraction  by  painful  erosions,  ulcers, 
and  inflammations  in  its  neighborhood.    Destruction  of  a  part  of  the  muscular 
coat  near  the  pylorus  is  evidently  an  obstacle  to  the  propulsion  of  food  through 
tins  orifice,  and  so  may  lead  to  dilatation.    In  this  way  ulcers  and  cancers  which 
destroy  the  muscularis  may  produce  dilatation  even  when  they  do  not  obstruct 
the  lumen  of  the  stomach.     It  has  already  been  mentioned  that  cirrhosis  of 
the  stomach,  which  is  usually  attended  by  contraction,  may  exceptionally  be 
accompanied  by  dilatation. 

Atonic  dilatation  may  be  due  to  weakness  of  the  muscular  tone  of  the 
stomach  from  imperfect  nutrition  in  cases  of  anaemia,  chlorosis,  exhausting 
•cats  and  chronic  diseases,  or  amyloid  degeneration  of  the  gastric  arteries. 
Important  causes  of  dilatation  of  the  stomach  are  chronic  gastritis  and  dys- 
pepsia, especially  when  attended  by  stagnation  and  formentatinti  of  the  gastric 
tontents.  Individuals  of  sedentary  habits  who  eat  and  drink  a  great  deal  are 
liaUe  to  dilatation.  The  polyphagia  which  attends  diabetes  thus  becomes  a 
eaise  of  dilatation.     The  dilatation  which  results  from  organic  stenosis  of 

'Knnnanl. "  Die  peristaltische  Unrnhe  dcs  Magena,"  Volhmmn^s  Sdmmhmg  klinisckfr 
'Luuierar,  Vebcr  auffeborene  Stenosc  des  Pylorus,  Tubingen,  1879. 
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ingcsta.     Rupture  niajr  occur  if  the  wuHs  be  attfnuat4*d.     A  faiu.   i,,iu!! 
tion,   bowever,  irrespective  uf  carcintiuia  or  oihat  diseases  wbicU  uoeaMaaj 
obstruction,  is  rare. 

Regulation  of  the  ingesta  as  regards  quantity  and  quahtv,  together  with! 
t  o  n  \c  re m  ed  i cs,  co ii  st  i  t  u  t  es  ii  p p r o |  )r i a  t e  t  rea  t  ui  e n  t .  I  n  d  i  ^-^esii  b le  foud  a  t >  d  » rt  le  1  c«  ' 
wbrch  from  deconipositinu  d^ivolop  gas  in  abundaiicu  should  be  interdicted. J 
Tbe  diet  should  constat  of  meat,  milk,  soups,  and  eggs.  Saeehnrine  and  aiuy^ 
laeeous  articles  are  to  be  avoideil,  in  consequence  of  their  tendency  to  fcr-J 

aentation.     8tryehnia  or  nux  vomica  may  be  given  with  a  view  to  increas 
the  nmscular  tone  of  the  e^tomach,     Artitiiiid  digestion  may  in  a  m<Mn*urc  IhiI 
effected  by  pepsin  and  hydrochloric  acid.     Food  artificially  digested  l^lort*  iti 
is  ingested  (peptones)  is  appropriate.     KussinanI  recommends  the  witbdrawali 
of  the  contents  of  the  stomach  by  means  of  the  Moniach-pump  whenever! 
there  is  evideoce  of  undue  detention,  and  claims  that  a  cure  may  be  some- 
times effected  by  this  method  of  treatment.     The  advantages  of  tins  method  I 
as  a  means  of  obtaining  relief  are  obvious ;  but  it  \»  preferable,  if  practicable,  I 
to  adjust  the  diet  so  that   undue  detention  will  not  lake  place.      Itia^^muchJ 
however,  as  this  is  not  always  practicable,  if  there  be  pyloric  stenosis  the 
use  of  the  stomach-pump  is  a  valuable  resource.     When  the  obstruction  is  sql 
great  that  the  system  fails  to  receive  sufficient  alimentary  supplier  by  tboj 
»tomach,  supplementary  rectal  alimontation  bee«imes  an  importjint  meaf^urc 
of  treatment.      In  some  cases  it  may  be  advis^able  to  nourish   for  a   timo 

rholly  by  the  rectum.     Giving  the  stomach  nothing  to  do  in  the  way  of 
'digestion  is  preferable   to  the  introduction   into   it  of  ingc»sta   lo   bo  with- 
drawn.    There  is,  moreover,  risk  of  injury   from  the  suction   force  of  the 
stomach-pump.     Portions  of  the  mucous  membrane  of  con»iderable  sixe  have. 
been  repeatedly  torn  away  and  withdrawn  by  the  pump.     As  yet,  b»wever,j 
no  instance  of  serious  injury  from  this  cause  has  been  reported.     The  siphonl 
may  be  used  instead  of  the  pump,  and  is  unattended  by  risk  of  injury,  buftl 
it  is  ineffectual  for  the  removal  of  solid  contents.     Kussmaul  recommends 
washing   out    the   .stomach    every   alternate   morning    before    taking    food. 
Patients  may  learn  to  wash  out  their  own  stomachs.* 

Degeneration    of   the    Gastric    Tubules— Atrophy   of   the 

Stomach* 

Together  with  the  liver,  kidneys,  and  heart,  the  stomach  is  a  frei|uefit  si»»tl 

ot  jtart'jtrfri/mafoKS  de^/enrrttfirtn   or  chtuli/  jurriiin^,    (See   Part    T.  p.  5lt,  i      In 
this  condition  the  mut'ous  membrane  is  somewhat  swidlen,  and  may  be  cither 
congested  or  pale.     The  microscope  shows  the  glandular  cells  to  bo  swcdlon 
and  tilled  with  albuminous  granules,  which,  at  least  in  great  part,  dissrdvc  iiii 
acetic  acid.     The  contours  of  the  cells  may  be  so  obscured  that  the  tubnletl 
seem  t-o  be  filled  with  a  granular  mass.     This  change,  when  of  much  intcns 
tty,  frequently  leads  to /nfh/  i(*fjrnr ration.     The  cells  now  contain  fatty  mol©*| 
cules  which  refract  t!ie  light  more  than  the  albuminous  granules,  and  are  no 
soluble  in  acetic  acid.      In  extreme  degrees  of  thi^  degeneration,  such  aji  mayl 
occur  in   phosphorus-poisoning,  the  ceils  are  nitirc  or  less  disintegrated  andl 
their  places  occupied  by  a  fatty  and  albuminous  detritus.     The  mo?it  frequcntl 
and  important  causes  of  parenchymatous  degenenition  are  the  fcVjrile  andl 
infectious  diseases,  of  which  mny  be  specially  mentioned  typhus  and  typhoid] 
fevers^  smallpox.  septicaMuia,  puerperal  fever,  and  yellow  fever.     Pho^phoriij 

'  For  further  details.  vi<le  article  by  Iveul»e  in  Zi'^ti«rtt*n  Cjff^fnpmiin^  vol,  vii.;  mim, 
arii<>}e  hv  rrol.  Weldi  in  the  Systan  of  Pruchcai  Mediant:^  by  ^-im^nmn  Auikartk^  vol.  iL 

p  m'^. 
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acb  varies  at  different  times  according  to  the  variations  in  the  quantity  of 
ingesta  and  gas.  A  sense  of  fluctuation  may  be  perceived  by  the  touch  when 
the  stomach  contains  considerable  li(|uid. 

With  the  object  of  ascertaining  the  amount  of  dilatation  by  the  eye  and  by 
percussion  the  method  of  generating  gas  within  the  stomach,  as  first  proposed 
by  Frerichs,  may  be  resorted  to.  The  (|uantity  of  effervescing  powder  required 
to  bring  out  distinctly  the  contour  of  the  organ  varies  in  different  persons 
according  to  ita  capacity,  the  tension  of  the  walls  of  both  the  stomach  and 
the  abdomen,  the  reflex  susceptibility  to  vomiting,  ete.  From  20  to  HO  grains 
of  bicarbonate  of  soda  and  from  15  to  20  grains  of  tartaric  acid  may  be  at. 
first  introduced.  The  soda  is  to  be  given  in  a  little  lukewarm  water  and  fol- 
lowed by  the  acid.  Some  persons  with  relaxed,  dilated  stomachs  require  2 
or  2}  drachms  of  soda  and  a  corresponding  quantity  of  acid.^  The  amount 
of  dilatation  may  also  be  demonstrated  by  means  of  a  stomach-souitd,  the 
length  which  is  introduced  being  ascertained,  and  the  extremity  can  some- 
times be  felt  by  the  hand  applied  over  the  abdomen. 

It  is  important  to  know  that  a  person  may  be  found  to  have  an  unusually 
capacious  stomach,  but  if  it  do  its  work  well — that  is,  if  it  be  suflicient  in  the 
tense  in  which  this  term  is  used  by  Rosenbach — and  is  empty  in  the  morning, 
there  is  no  propriety  in  considering  the  large  size  of  the  organ  as  a  morbid 
condition,  any  more  than  a  similar  condition  of  the  bladder.     On  the  other 
hand,  the  signs  may  not  denote  much  enlargement ;  but  if  the  organ  be  insuf- 
icient,  its  muscular  power  being' inadequate  to  propel  the  contents  during  the 
aigbt  into  the  intestine,  either  dilatation  exists  or  a  condition  leading  thereto. 
Since  attention  has  been  directed  to  dilatation  of  the  stomach  more  than  here- 
tofore, it  has  probably  not  infrequently  been  diagnosticated  on  insufficient 
groands.     No  organ  in  the  body  varies  in  volume  more  widely  within  the 
nnge  of  health  than  the  stomach,  and  an  unusually  large  volume  is  not  to 
be  considered  as  dilatation  unless  the  symptoms  denote  habitual  undue  deten- 
tion of  the  ingesta. 

In  cases  of  dilatation  the  quantity  of  urine  is  often  diminished  and  its 
rartioD  is  alkaline.  The  bowels  are  constipated.  The  body  wastes  from 
innntrition.  The  symptoms  of  cancer  of  the  stomach  when  the  pylorus  is 
obrtnicted  are  referable  in  a  great  part  to  the  dilatation  which  ensues. 

Paracentesis  has  been  practised  in  a  case  of  enormously  dilated  stomach 
wider  the  belief  that  the  aficction  was  hydro-peritoneum.  Physical  exami- 
■ition  of  the  abdomen,  in  addition  to  the  symptoms  characteristic  of  dilata- 
tion, should  enable  the  practitioner  to  avoid  this  error.  In  hydro-peritoneum 
the  enlargement  is  not  uniform,  but  is  greatest  at  the  lower  part  of  the  abdo- 
■en,  the  reverse  being  true  of  dilatation  of  the  stomach.  In  hydro-perito- 
Deom  the  enlargement  is  proportionate  anteriorly  and  laterally  ;  in  dilatation 
of  the  stomach  the  anterior  projection  is  greater  than  the  lateral.  In  hydro- 
peritoneam  flatness  on  percus.sion  exists  at  the  lower  part  of  the  abdomen  ; 
b  diUtation  of  the  stomach  intestinal  tympanitic  resonance  will  be  likely  to 
be  found  below  the  space  which  yields  flatness — namely,  in  the  hypogastric 
ind  iliac  regions.  The  variation  in  the  enlargement  and  its  disappearance  after 
complete  vomiting  or  the  use  of  the  stomach-pump  suffice  for  the  diagnosis. 

If  not  dependent  on  pyloric  stenosis  a  considerable  degree  of  dilatation 
my  not  give  rise  to  notable  inconvenience ;  but  if  the  dilatation  be  great, 
utrition  suffers  in  consequence  of  the  non-absorption  of  the  accumulated 

*Ebitein  has  described  under  the  naipe  insufficiency  of  the  pyloric  valve  (inronti- 
■tntia  priori)  a  condition  in  which  the  pas  thus  generated  is  not  retaino<i  in  tliestom- 
Kbfbot  rapidly  esca|)eft  mto  the  intestines  through  the  j)yloric  orifice.  (Vi(le**rel)  r 
die  Xlehtachlinsruhigkeit  des  Pylorus,"  VolkmaniCa  Summtung  klinischer  Vortr(if/e,  No. 
1^  VSl%.\ 
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ingesta.  Rupture  may  occur  if  the  walls  be  attenuated.  A  fatal  termini* 
tion,  however,  irrespective  of  carcinoma  or  other  diseases  which  occasion 
obstruction,  is  rare. 

Regulation  of  the  ingesta  as  regards  quantity  and  quality,  together  witln 
tonic  remedies,  constitutes  appropriate  treatment.  Indigestible  ibod  and  articles 
which  from  decomposition  develop  gas  in  abundance  should  be  interdicted. 
The  diet  should  consist  of  meat,  milk,  soups,  and  eggs.  Saccharine  and  amy- 
laceous articles  are  to  be  avoided,  in  consequence  of  their  tendency  to  fer- 
mentation. Strychnia  or  nux  vomica  may  be  given  with  a  view  to  increa«e 
the  muscular  tone  of  the  stomach.  Artificial  digestion  may  in  a  measure  be 
effected  by  pepsin  and  hydrochloric  acid.  Food  artificially  diges«tcd  before  it 
is  ingested  (peptones)  is  appropriate.  Kussmaul  recommends  the  withdrawal 
of  the  contents  of  the  stomach  by  means  of  the  stomach-pump  whenever 
there  is  evidence  of  undue  detention,  and  claims  that  a  cure  may  be  some- 
times effected  by  this  method  of  treatment.  The  advantages  of  this  method 
as  a  means  of  obtaining  relief  are  obvious ;  but  it  is  preferable,  if  practicable, 
to  adjust  the  diet  so  that  undue  detention  will  not  take  place.  Inasmuch, 
however,  as  this  is  not  always  practicable,  if  there  be  pyloric  stenosis  the 
use  of  the  stomach-pump  is  a  valuable  resource.  When  the  obstruction  ia  bo 
great  that  the  system  fails  to  receive  sufficient  alimentary  supplies  by  the 
stomach,  supplementary  rectal  alimentation  becomes  an  important  measare 
of  treatment.  In  some  cases  it  may  be  advisable  to  nourish  for  a  time 
wholly  by  the  rectum.  Giving  the  stomach  nothing  to  do  in  the  way  of 
digestion  is  preferable  to  the  introduction  into  it  of  ingesta  to  be  with- 
drawn. There  is,  moreover,  risk  of  injury  from  the  suction  force  of  the 
stomach-pump.  Portions  of  the  mucous  membrane  of  considerable  siie  have 
been  repeatedly  torn  away  and  withdrawn  by  the  pump.  As  yet,  however, 
no  instance  of  serious  injury  from  this  cause  has  been  reported.  The  siphon 
may  be  used  instead  of  the  pump,  and  is  unattended  by  risk  of  injury,  but 
it  is  ineffectual  for  the  removal  of  solid  contents.  Kus.smaul  recommends 
washing  out  the  stomach  every  alternate  morning  before  taking  food. 
Patients  may  learn  to  wash  out  their  own  stomachs.^ 

Degeneration    of  the    Gastric    Tubules— Atrophy  of  the 

Stomach. 

Together  with  the  liver,  kidneys,  and  heart,  the  stomach  is  a  frequent  setl 
of  paretH'hjfmatoHS  detjenerotinn  or  clumlij  turdUng,  (See  Part  I.  p.  53.)  Ii 
this  condition  the  mucous  membrane  is  somewhat  swollen,  and  may  be  either 
congested  or  pale.  The  microscope  shows  the  glandular  cells  to  be  swoUei 
and  tilled  with  albuminous  granules,  which,  at  least  in  great  part,  dissolve  ii 
acetic  acid.  The  contours  of  the  cells  may  be  so  obscured  that  the  tabukl 
seem  to  be  filled  with  a  granular  mass.  This  change,  when  of  much  intens- 
ity, fre(|ucntly  leads  \o  futti/  dtgeuenttion.  The  cells  now  contain  fatty  mole- 
cules which  refract  the  light  more  than  the  albuminous  granules,  and  are  noi 
soluble  in  acetic  acid.  In  extreme  degrees  of  this  degeneration,  such  aa  maj 
occur  in  phosphorus-poisoning,  the  cells  are  more  or  less  disintegrated  aM 
their  places  occupied  j)y  a  fatty  and  albuminous  detritus.  The  most  freqneal 
and  important  causes  of  parenchymatous  degeneration  are  the  febrile  and 
infectious  diseases,  of  which  may  be  specially  mentioned  typhus  and  typhoid 
fevers,  smallpox,  septicrcmia,  puerperal  fever,  and  yellow  fever.     Phosphorea* 

^  For  further  details,  vide  article  bv  Leul)e  in  Ziemwen^n  Cychprnfia^  vol.  vii.;  ali% 
article  bv  Prul'.  Welch  in  tiie  System  of  Practical  Medicine^  by  Avusricau  Author*,  ToLiL 
p  o03. 
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[     pof»>DiD[r  lias  been  mentioned  as  a  cause  of  the  more  extreme  grades  leading 

to  fatij  degeoeration.     Poisoning  by  arsenic,  mercury,  or  the  mineral  acids 

tf  Slid  to  produce  similar  changes.     It  cannot  be  doubted  that  these  altera- 

tioos  in  the  peptic  cells  impair  the  secretion  of  the  gastric  juice.     It  is  rea- 

ffooable  to  refer  to  them  many  of  the  disturbances  in  digestion  which  charac- 

terixe  the  conditions  named.     Parenchymatous  degeneration  in  the  stomach, 

as  ebewhere,  is  a  condition  from  which  recovery  readily  takes  place  when  its 

eao^ea  are  removed. 

While  treating  of  the  different  forms  of  gastritis,  reference  was  made  to 
fittDges  of  the  tubules,  mostly  of  a  degenerative  character,  which  occur  in  * 
inflammatory  states.  Parenchymatous  and  fatty  degenerations  and  atrophy 
of  Uie  tubules  were  the  most  important  of  these  alterations.  An  interesting 
conparison  is  often  drawn  between  the  changes  in  the  gastric  mucous  mem- 
bnne  in  chronic  inflammation  and  those  in  the  kidney  in  chronic  diffuse 
Bephntis.  In  both  there  are  increase  of  the  interstitial  tissue,  fatty  degen- 
erttion  of  the  glandular  epithelium  in  certain  places,  atrophy  of  the  tub- 
nles,  with  constriction  of  the  tubules  at  certain  points  and  cystic  dilatation 
•I  others. 
There  ia  reason  to  believe  that  degenerative  changes  in  the  gastric  mucous 
I  ■embrane  occur  independently  of  chronic  inflammation  and  of  the  various 
causes  of  parenchymatous  degeneration.  Atrojphi/  of  tlw  bfomachy  atrophi/  or 
it^Hfration  of  the  ytntric  muajn^  membrane  or  of  (he  gastnc  tubules^  are 
Dames  which  have  been  employed  to  designate  these  changes.  Alterations  in 
the  gastric  glands  have  been  studied  especially  by  Handfield  Jones,  Wilson 
Foi,  Habershon.  Fenwick,  and  Henry  and  Osier.  It  is  generally  recognized 
that  atrophic  changes  occur  in  the  mucous  membrane  of  the  stomach,  as  in 
other  organs,  in  chronic  wasting  diseases  and  in  old  age  ;  but  it  is  maintained 
bj  Fenwick  and  others  that  atrophy  of  the  stomach  occurs  also  as  a  primary 
Borbid  condition  attended  by  grave  symptoms ;  in  other  words,  that  it  con- 
ftitotes  a  disease  by  itself.  So  long  ago  as  in  1860,  in  a  published  lecture  on 
imnia,  I  ventured  the  opinion  that  degeneration  of  the  gastric  tubules  is 
the  anatomical  characteristic  in  certain  cases  now  included  under  the  name 
of  pernicious  anaemia.  (See  p.  384  et  seq.)}  In  the  third  edition  of  this  work 
(1868)  I  predicted  that  future  investigations  would  disclose  important  facts 
pertaining  to  morbid  conditions  seated  in  the  gastric  tubules.  In  an  essay 
BaUished  in  1871,*  I  endeavored  to  still  further  substantiate  these  views. 
mj  conclusions  were  based  partly  on  deduction  and  partly  on  the  anatomical 
iiadies  of  Jones,  Fox,  and  Fenwick.  My  object  was  to  show,  from  a  clinical 
|KHDt  of  view,  Jirstj  the  existence  of  a  well-defined  class  of  cases  character- 
ittd  by  anorexia,  impaired  digestion,  progressive  debility,  aniemia,  and  death 
from  inanition ;  and  seam  J,  in  view  of  these  clinical  characteristics,  together 
with  the  absence  of  adequate  lesions  elsewhere,  the  probability  that  the 
MKDtial  disease  is  seated  in  the  secretory  glands  of  the  alimentary  canal. 
It  is  gratifying  to  be  able  to  add  that  recent  years  have  furnished  several 
eomributions  to  our  knowledge  of  this  still  obscure  subject.  Fenwick,  in  a 
lecture  on  atrophy  of  the  stomach  in  1877,'  published  four  cases  with  autop- 
lict  showing  atrophy  of  the  gastric  tubules  without  thickening  of  the  walls 
asd  without  diminution  of  the  lumen  of  the  stomach.  The  symptoms  resem- 
bled closely  those  which  have  been  described  in  the  article  on  IVrnicious 
Quincke,  in  an  essay  on  pernicious  ansemia,^  mentions  a  case  in 


'  Awteritan  Metl.  Timet,  1860. 

'**The  Psthologioal  Kelationg  of  the  Gastric  and  Intestinal  Tubules,"  by  Austin 
Flint,  M.  D.,  New  York  Mfd.  Jvnmal,  March,  1871. 

*  The  Ijuneei,  1S77,  July  7  et  w^. 

*  Voftmanu'M  Sawmtuntf  lUiniKher  Vortrage,  No.  100  (Case  6). 


440  STRUCTURAL  DISEASES  OF  THE  STOMACH. 

which  the  gastric  symptoms  were  even  more  marked  than  is  usaal  in  per- 
nicious  ausemiaf  and  in  which  after  death  the  gastric  mucous  membrane  wu 
found  to  be  thin  and  pale,  the  glands  being  few  and  far  apart.  He  suggest! 
that  the  atrophy  of  the  gastric  mucous  membrane  may  have  been  the  frtart- 
ing-point  of  the  disease.  Brabazon  in  1878*  reported  a  case  of  gencnl 
atrophy  of  the  stomach  with  absence  of  organic  disease.  The  symptomf 
during  life  were  anorexia  and  extreme  anaemia.  The  walls  of  the  stomaek 
were  found  to  be  atrophied,  but,  unfortunately,  no  microscopical  examinatioQ 
was  made.  In  1879,  NothnageP  published  a  case  of  cirrhotic  contractioo  of 
the  stomach  attended  by  disappearance  of  the  gastric  glands  in  all  parti 
except  the  pyloric  region.  The  microscopical  examination  was  made  by  W. 
Miiller.  The  clinical  history  of  this  case  was  in  all  respects  that  of  perni- 
cious anaemia,  and  this  was  the  diagnosis  during  life.  Nothnagcl  does  not 
hesitate  to  refer  these  symptoms  to  the  atrophy  of  the  gastric  tubules.  Ai 
he  remarks,  atrophy  of  the  gastric  glands  appears  under  two  conditions,  the 
one  with  and  the  other  without  thickening  of  the  walls  of  the  stomach.  The 
former  condition  corresponds  to  cirrhosis  of  the  stomach,  the  latter  to  simple 
atrophy.  It  is  the  latter  form  to  which  Fenwick  has  called  es[>ecial  atten- 
tion. In  some  of  the  reported  cases  an  increase  of  the  interstitial  tissue  of 
the  mucous  membrane  has  been  observed,  but  whether  it  be  primary  or  second- 
ary is  uncertain.  Even  if  the  interstitial  change  prove  to  be  primary,  there 
is  no  propriety,  as  Nothnagcl  justly  says,  in  considering  the  process  as  an 
ordinary  chronic  catarrhal  gastritis.  A  case  of  fatal  atrophy,  the  historr 
being  that  of  pernicious  anaemia,  has  been  recently  reported  by  Thorowgood, 
and  a  similar  case  has  been  carefully  studied  and  reported  by  Henry  and 
Osier.' 

The  SYMPTOMS  which  have  been  observed  in  cases  of  atrophy  of  the  gastrie 
tubules  are  those  of  severe  anaemia.  The  digestive  symptoms  are — loss  of  appe* 
tite,  vomiting  (usually  but  not  always),  distress  after  eating,  and  eructations 
These  are  symptoms  in  cases  of  pernicious  anaemia.    It  is  desirable,  as  Noth- 
nagcl suggests,  to  pay  special  attention  to  the  conditi(m  of  the  stomach  in 
death  from  pernicious  anasmia.     The  pathological  conditions  are  probably  not   , 
the  same  in  all  cases  of  this  grave  form  of  anix^mia.     That  a  certain  propop-    i 
tion  of  the  cases  are  referable  to  atrophy  of  the  gastric  tubules  may  reason*  ^ 
ably  be  inferred  from  cases  already  published.     From  a  clinical  standpoint  it 
is  important  to  take  cognizance  also  of  atrophy  of  the  glands  of  the  stomwl 
as  a  secondary  change  in  various  affections  of  this  organ,  especially  in  chmie 
inflammation  and  in  cancer.     It  is  to  be  expected  that  in  the  future  gretlcr 
attention  will  be  directed  to  the  condition  of  these  important  glands  in  di»> 
ease,  and  that  valuable  contributions  will  thereby  be  made  to  our  knowle^gl 
of  this  recently-opened  field  of  research. 


Wttxy  derfeneration  of  the  walls  of  the  stomach  is  not  a  very  infreqneit 
condition  in  cases  in  which  this  degeneration  is  widely  extended.  As  a  mk, 
the  metamorphosis  is  more  marked  in  the  small  and  large  intestine  than  il 
the  stomach.  All  the  coats  of  the  stomach  may  be  involved,  but  generaUj 
the  change  is  greatest  in  the  muscularis  mucosae  and  the  mucous  membrufc 
Here,  as  elsewhere,  the  waxy  material  appears  first  in  the  walls  of  the  sail 
arteries  and  about  the  capillaries,  and  it  may  be  confined  to  these  structnnii 
The  change  may,  however,  extend  to  the  surrounding  tissues.  In  the  majoritj 
of  cases  the  epithelial  cells  of  the  tubules  do  not  undergo  the  waxy  metaoNfr 

»  British  Med.  Journal,  Julv  27,  1878. 
»  DeutMififA  Arrhiv  fiir  kl'm.'Med.,  Bd.  24,  p.  353. 

'  Thoniwgood,  Med.  TimeSy  Feb.  5, 1881 ;  llenry  and  Osier,  Amer,  Joum,  Mtd, 
April,  1886. 
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pkoftk    According  to  Kjber,  amyloid  degeneration  of  the  stomach  is  gen- 

tnlly  accompanied    by    chronic   inflammatory    changes    and    pigmentation. 

£xteosire  amyloid  degeneration  may  so  impair  the  nutrition  of  the  gastric 

■0CO08  membrane  as  to  favor  the  development  of  round  ulcer.     Although, 

mording  to  Kuhne,  the  amyloid  material  outside  of  the  body  is  extremely 

ffiistant  to  the  action  of  the  gastric  juice  (see  p.  55),  it  would  appear  from 

tlie  studies  of  Kyber  that  this  substance  in  the  living  body  may  be  digested 

tj  the  gastric  juice.     Amyloid  degeneration  is  genefally  an  accompaniment 

of  severe  wasting  disease  (p.  56).    That  the  functions  of  the  stomach  are 

uifMiired  by  this  metamorphosis  is  in  the  highest  degree  probable,  but  we  are 

vkhoat  positive  information  on  this  point. 


CHAPTEK    IV. 

FUNCTIONAL  DISEASES  OF  THE  STOMACH. 
Bjipepsia  and  Indigestion. — Polyphagia,  etc. — Gastrorrhagia. — luauition.— Gastralgia. 

Dyspepsia. 

OF  the  functional  disorders  of  the  stomach  and  intestine,  a  large  proportion 
relate  to  digestion ;  that  is,  to  the  processes  involved  in  the  changes 
vlueh  the  ingesta  undergo  in  the  alimentary  canal.     The  processes  of  diges- 
I  take  place  within  the  stomach  and  small  intestine.     Certain  of  the  func- 
iSuukX  disorders  of  digestion  are  commonly  embraced  under  the  name  d^sprpaia, 
Una  name  signifies  simply  difficulty  of  digestion,  but  conventionally  it  is 
ifplied  to  cases  in  whicn  the  digestive  processes  are  disturbed  in  various 
tiTB,  as  well  as  to  the  cases  in  which  their  performance  appears  only  to  be 
tfcult.     It  is,  however,  convenient  to  make  a  distinction  between  simply 
tfcnlt  digestion — that  is,  dyspepsia  in  the  literal  sense  of  the  term — and 
iimdered  digestion.      The  latter  may  be  distinguished  as  indigestion.     Gen- 
«lly,  dyspepsia  denotes  ailments  which  are  sufficiently  persisting  to  be  con- 
iiend  as  chronic.   The  term  acute  di/npepsia,  however,  is  applied  to  a  disorder 
if  the  digestive  organs  attended  with  comparatively  violent  symptoms  and 
kvhig  a  short  duration.     The  disorder  so  called  claims  a  brief  notice. 

The  term  ctc^tte  dyapep^ia  denotes  an  affection   called  by  French  writers 
mharra*  pfufriqite,  and  popularly  known  with  us  as  a  hiliovs  attack.    When 
aceompanied  with  more  or  less  febrile  movement  it  is  sometimes  called  fja.^- 
He/ever.     The  latter  term  is  objectionable,  because  it  implies  that  the  affec- 
tioB  ii  essentially  a  fever,  whereas  the  febrile  movement  is  symptomatic.    The 
term  bilious  attack  is  also  objectionable,  because  it  is  by  no  means  clear  that 
tte  pathology  of  the  affection  involves  special  disturbance  of  the  liver.     In 
tke  absence  of  precise  knowledge  of  the  pathological  character  of  the  affec- 
(ioo  the  term  acute  dyspepsia  is  to  be  preferred,  inasmuch  as,  pathological- 
ly, it  expresses  no  more  than  a  functional  disorder  pertaining  to  digestion. 
file  term,  in  fact,  is  applied  to  cases  embracing  probably  different  morbid 
eooditions. 

In  certain  cases  of  acute  dyspepsia  the  disorder  is  caused  cither  by  over- 
repletion  of  the  stomach,  the  ingestion  of  indigestible  articles  of  ibod,  or  an 
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arrest  of  digestion  by  strong  emotions,  fatigue,  or  other  cauflcs.  It  is 
fested  by  a  sense  of  weight,  fulness,  or  pain  in  the  epigastrium ;  nauMsa  and 
perhaps  vomiting  may  occur,  or  after  a  time  looseness  of  the  bowels  ensues; 
.some  febrile  movement  may  be  induced,  with  pain  in  the  head  and  geneni 
malaise.  Succeeding  these  symptoms  are  loss  of  appetite,  coating  of  the 
tongue,  an  unpleasant  tast<3,  with  more  or  less  uneasiness  referable  to  thif 
digestive  organs  for  several  days.  Such  cases  are  common.  In  the  way  of 
treatment  they  claim  only  a  mild  evacuant  remedy  and  regulated  diet  for  a 
few  days,  with  perhaps  some  tonic  remedy. 

The  practitioner  meets  often  with  cases  which  differ  from  the  preceding  ia 
the  disorder  not  being  distinctly  referable  to  indigestion.     There  is  impair* 
mcnt  or  total  loss  of  appetite  ;  nausea  and  slight  vomiting  may  occur,  bal 
oftener  a  liquid  containing  bile  is  regurgitated  ;  uneasiness  or  undefined  dis- 
tress is  felt  in  the  neighborhood  of  the  st4)mach ;  the  bowels  are  sometimes 
constipated  and  sometimes  loose  ;  the  patient  complains  of  a  bitter  taste,  and 
the  brealh  is  frequently  offensive  ;  the  tongue  becomes  furred  or  coated ;  paia 
in  the  frontal  region  of  the  head  is  a  frequent  symptom,  which  if  accompanied 
by  nausea  goes  by  the  name  sick  luuvlnche ;  the  urine  deposits  an  abundanei 
of  urates  ;  in  some  cases  there  is  moderate  febrile  movement ;  and  the  counl^ 
nance  frequently  presents  a  sallow  appearance.     Patients  imagine  that  their    ; 
malady  is  very  clearly  defined  when  they  declare  that  they  are  bilious.    It  ii    i 
frcfjuently,  if  not  generally,  difficult  to  trace  the  affection  to  any  cause,     b 
occurs  undoubtedly  oftener  in  the  spring  than  in  other  seasons  of  the  yesr*    * 
It  continues  a  few  days,  and  gradually  the  normal  condition  of  the  stomach    1 
and  system  is  regained.     It  is  probable  that  in  many,  if  not  most,  cases  of    { 
acute  dyspepsia  there  is  subacute  gastritis.     In  certain  cases  the  affection  is 
that  called  by  some  authors  catarrh  of  the  stomach,  to  which  reference  lui 
been  already  made. 

Patients  with  acute  dyspepsia  are  likely  to  desire  active  treatment.  TImj 
fancy  they  need  cleansing  remedies,  and  in  this  light  they  regard  emetics  sad 
cathartics,  or  they  solicit  medicines  to  act  upon  the  liver.  Readjustment  of 
digestion,  etc.  takes  place  without  medication,  but  a  mercurial  cathartic  oflaa  ' 
appears  to  afford  prompt  relief.  A  few  grains  of  calomel  or  blue  mass,  fol- 
lowed by  a  saline  purgative,  and  afterward  a  mild  tonic,  such  as  a  grsii 
or  two  of  ((uinia  two  or  three  times  daily,  with  regulated  diet,  are  appropit 
ate  measures  of  treatment. 

The  term  ffi/apppfm^  without  the  prefix  acufe^  is  applied  to  a  more  penisk-  -. 
ent  affection  than  that  just  considered.     As  the  name  of  a  functional  afi». 
tion  it  is  not  correctly  used  when  applied  to  disorders  of  digestion  connected     { 
with  inflamination  or  structural  lesions  of  the  digestive  organs,  or  to  disoiw 
ders  incident  to  fever  and  other  general  diseases.    The  term  is  much  km     ] 
frecpiently  used  now  than  formerly.     One  reason  for  this  is,  that  fomerly     J 
the  term  had  a  wider  latitude  than  now,  embracing  affections  which  progrM 
in  ftathological  knowledge  has  placed  nosologically  elsewhere ;  but  the  affile 
tion  is  undoubtedly  less  prevalent  in  this  country  than  it  was  half  a  oentiif 
ago. 

The  source  of  chronic  dyspeptic  ailments  and  indigestion  may  be  eitlMr 
tlie  stomach  or  the  small  intestine ;  hence  the  names  gastric  and  intestiMl 
dyspepsia  and  indigestion  are  appropriate.  These  two  forms  of  disorder  eu 
generally  be  differentiated.  Without  treating  of  these  forms  separately,  I 
shall  indicate  the  symptoms  on  which  the  differentiation  is  to  be  based. 

The  sympt^)ms  of  dyspepsia  are,  in  the  first  place,  local — that  is,  referable 
directly  either  to  the  stomach  or  to  the  small  intestine,  and  in  the  second  pbee. 
manifested  elsewhere — in  other  words,  sympathetic  or  consecutive.    The  UmI 
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grmptom^  which  will  be  first  noticed,  are  varied  in  character,  and  might 
ine  IS  a  basis  for  the  subdivision  of  dyspepsia  into  several  varieties. 

These  symptoms  are  conveniently  classed  as  follows:  First,  symptoms 
JsBoCiog  labored  or  difficult  digestion — that  is,  dyspepsia  in  the  literal  sense 
flf  the  term  ;  and  secmul^  symptoms  proceeding  from  imperfect  or  disturbed 
Ingestion — that  is,  indigestion. 

Id  certain  cases  the  processes  of  digestion  appear  to  be  fully  accomplished, 
kit  they  are  accompanied  with  uncomfortable  sensations.  In  healthy  persons, 
is  well  known,  a  good  digestion  is  conducive  to  a  sense  of  comfort.  It  is 
oaite  the  reverse  in  some  dyspeptics.  They  are  often  miserable  while  the 
fi^Eeftive  processes  are  going  on  ;  they  complain  of  uneasiness  in  the  stom- 
aeh  or  intestine,  of  a  sense  of  distension,  and  of  a  general  sense  of  discomfort ; 
9mA  these  symptoms  may  afford  the  only  evidence  of  disorder.  The  food 
lypears  to  be  digested  and  the  body  may  be  well  nourished,  whereas  in  other 
Bues  these  symptoms  are  associated  with  those  denoting  imperfection  or  dis- 
lvh*nce  of  the  digestive  processes.  On  the  other  hand,  when  digestion  is 
ptetc  or  disturbed  various  symptoms  arise  in  different  cases,  and  with 
there  is  sometimes  comparatively  little  suffering.  It  is  a  curious  appa- 
ioconsistency  that  some  persons  manifest  habitually  more  or  less  derunge- 
it  of  digestion  without  much  annoyance,  while  other  persons  appear  to 
Cgest  perfectly,  but  pass  a  wret<jhed  existence.  In  cases  of  dyspepsia  with- 
mi  evidence  of  indigestion  the  disorder  has  been  distinguished  as  nenoiui 
ilfKftptin,  Leube  has  demonstrated,  by  withdrawing  the  contents  of  the 
ttnnach  at  different  periods  after  the  ingestion  of  food,  that  labored  digestion, 
I  tr  the  so-called  nervous  dyspepsia,  is  not  incompatible  with  the  complete  per- 
famance  of  the  digestive  process  within  the  stomach. 

The  more  prominent  of  the  local  symptoms  in  cases  characterized  by  gas- 
tiie  indigestion  may  be  arranged  under  the  following  heads  :  llegurgitations 
^Klnding  pyrosis),  cardialgia,  tympanites,  and  vomiting. 

Certain  cases  are  characterized  by  regurgitations  from  the  stomach.     The 

Sqaid  regurgitated  is  sometimes  intensely  sour  from  the  presence  of  lactic, 

Wtjric,  acetic,  or  other  organic  acid.      If  the  regurgitations  occur,  as  is 

unah  daring  the  progress  of  stomach  digestion,  the  acidity  is  due  to  chemi- 

ol  changes  in  the  ingesta;  but  occurring,  as  is  sometimes  the  case,  after  long 

&«tiDg,  when  the  stomach  contains  no  food,  it  may  come  from  the  gastric 

^ands.    The  presence  of  hydrochloric  acid  in  the  stomach  may  prevent  the 

cbemical  changes  in  the  ingesta,  and  hence  this  acid  is  sometimes  a  remedy 

ketses  characterized  by  acidity  of  eructations.     The  regurgitated  liquid  is 

MBetimes  acrid,  seeming  to  scald  the  throat ;  or  it  may  be  greasy  or  nauseous, 

kring  the  odor  and  taste  of  rotten  eggs,  the  latter  denoting  putrefactive 

dABgefl.     Some  persons  possess  or  acquire  the  faculty  of  voluntary  regurgi- 

I  Ution,  and  are  able  to  expel  at  will  the  contents  of  the  stomach — a  faculty 

Hilogoas  to  that  of  rumination  in  herbivorous  animals. 

f     The  regurgitation  of  a  considerable  quantity  of  a  liquid  which  is  either 

■lipid  or  saltish  or  brackish,  and  is  sometimes  acid,  when  the  stomach   is 

•pty  of  food,  and  usually  in  the  morning,  is  called  pyrosis  or  water-bra .«ih. 

Cardialgia  signifies  pain  at  the  cardiac  orifice  of  the  stomach  of  a  burning 

dancter,  and  shooting  into  the  chest  and  up  the  (esophagus  into  the  throat. 

P  Itis  vnlgfarly  called  heartburn.     livery  one  has  occasionally  exporiencod  this 

iroptom.     It  characterizes  certain  ca.ses  of  indigestion,  and  it  is  evidently 

dependent  on  the  presence  of  an  acid  in  the  stomach,  as  it  is  (juickly  and 

Completely  relieved  for  a  time  by  an  alkaline  remedy. 

A  painfal  sense  of  fulness  after  eating  is  common  without  any  abdominal 
difttension,  but  more  or  less  distension  from  air  or  gas  is  a  prominent  synip- 
'om  ID   certain  cases,  constituting  tympanites.      In  most  cases  the  gas  is 
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derived  from  putrefactive  or  fermentative  chanpres  in  the  ingesta.  Tha 
nature  of  the  gas  will  depend  on  the  kind  of  food  ingested.  In  the  dccoM* 
position  of  albuminoid  substances  sulphuretted  hydrogen  is  produced,  aift 
the  gas  expelled  from  the  stomach  has  a  characteristic  fetor;  the  botjii^ 
fermentation  furnishes  hydrogen  and  carbonic  acid  gas,  and  the  latter  is  alii 
furnished  by  the  acetic  fermentation.  The  formation  of  lactic  add  ia  um^ 
tended  by  the  production  of  gas.  The  accumulation  of  gas  within  tki 
stomach,  if  considerable,  occasions  painful  distension,  embarasses  respiratioi 
by  interference  with  the  descent  of  the  diaphragm,  disturbs  the  action  of  tki 
heart,  and  interferes  with  the  gastric  peristaltic  movements.  The  formatiaa 
of  gas  resulting  from  over-repletion  of  the  stomach  may  distend  the  atomaA 
to  such  an  extent  as  to  cause  sudden  death.  Two  instances  of  this  kki 
have  fallen  under  my  observation.* 

A  source  of  flatulent  distension  of  the  small  intestine  is  from  gas  i 


or  evolved  in  some  way  independently  of  chemical  changes  in  the  ingsilk 


Some  persons  suffer  from  an  habitual  tympanites.     Females  are  more 
to  it  than  males.     Cases  are  occasionally  met  with  in  which  the  rapid  derili 
opment  of  tympanites  occasions  great  suffering,  the  abdomen  becoming  mm*- 
mously  distended,  the  respiration  embarrassed  by  interference  with  theaeseeil.l 
of  the  diaphragm,  and  in  females  the  suffering  being  increased  by  pressmj 
upon  the  uterus  and  bladder.     In  a  case  under  my  observation  paroxysms  if  < 
intestinal  tympanites,  occasioning  int<3nse  distress,  had  occurred  daily  for  siih^., 
eral  successive  months,  an  inodorous  gas  sometimes  passing  off  by  the  rectn^, 
and  sometimes  the  tympanites  disappearing  without  any  escape  of  gas.    A^ 
host  of  remedies  had  been  employed  in  this  case  unsuccessfully,  and  at  lencft* 
improvement  took  place  under  simple  palliative  treatment.     In  a  case  of  tiSti 
description  the  appearance  of  the  abdomen  during  an  attack  of  tympaml«i 
was  extraordinary.     The  convolutions  of  the  small  intestine  and  their  peii*' 
staltic  movements  were  distinctly  visible  through  the  distended  abdomiiili 
walls.     So  far  as  my  observation  goes,  such  cases  occur  only  among  femalM^^ 
and  the  tympanites  is  associated  with  more  or  less  neuropathic  disonlsili 
Hysterical  phenomena  are  sometimes  associated  with  it. 

There  is  another  source  of  flutuleut  distension,  the  seat  of  the  tympsDilii^ 
being  the  stomach — namely,  the  ingestion  of  air.     More  or  less  air  is  habil»( 
ually  commingled  with  food  and  drink,  but  the  quantity  received  in  this  war' 
is  never  sufficient  to  distend  the  stomach.      A  habit  of  swallowing  air  IK 
sometimes  acquired,  resembling  crib-biting  or  wind-sucking  in  horses.    SoMj 
writers  refer  to  this  habit  as  not  uncommon,  but  the  effort  required  in  Hf^ 
deglutition  of  air  is  such  that  the  act  could  not  escape  detection;  and,jii4|»« 
ing  from  my  own  experience,  cases  are  by  no  means  fre(|uent  in  this  coootij*  i> 
In  a  case  which  came  under  my  observation  the  patient  was  about  fifty  ycni-'-^ 
of  age  and  had  suffered  from  a  disorder  of  the  digestive  organs  fortweato»% 
five  years.     In  order  to  show  how  he  performed  the  act  of  swallowing  m^- 
he  drank  a  quantity  of  water  precipitately,  and  appeared  to  make  TiolMt:* 
efforts  to  force  it  downward.     During  these  efforts  the  face  became  flniM'j 
and  the  eyes  watery.     Shortly  the  efforts  were  discontinued,  and  at  the  ssM 
moment  a  loud  gur«;ling  sound  was  heard  in  the  region  of  the  stomach.    Il>^ 
appeared  as  if  there  were  some  obstruction  in  the  oesophagus,  bat  a  pTolMl|^,^ 
was  readily  passed  into  the  stomach.     The  patient  stated  that  the  habit  kil' 
existed  for  twenty-five  years.     He  was  le^l  to  it  gradually  in  order  to  prentt] 
regurgitation,  which  he  stated  always  occurred  if  he  failed  to  ingest  sirh 
conjunction  with  his  food  and  drink.     He  was  accustomed  to  belch  airftlK 
quently.     Percussion   over  the  stomach   showed  considerable  gmatrio  IJB* 
panites. 

^  Reported  in  Boston  Mttl.  and  Surg.  Journal,  March  10, 1841. 
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bitnal  tympanites  of  the  stomach  occasions  in  some  persons,  after 
tioD  of  liquid,  a  succussion  sound  in  walking  resembling  the  sound 
J  heard  in  horses.  This  is  a  source  of  much  annoyance  and  morti- 
especially  to  women.  It  may  be  avoided  by  taking  into  the  stomach 
'  small  quantities  of  liquid  at  a  time.  This  symptom  alone  is  not 
dilatation  of  the  stomach 
ng  is  not  common  in  cases  of  chronic  dyspepsia.     It  is  more  fre- 

occasional  fits  of  indigestion.  It  is,  however,  characteristic  of  a 
hrooic  dyspepsia  occasionally  met  with,  occurring  generally  in  young 
I  this  variety  of  disorder  vomiting  almost  constantly  follows  the  in- 
r  food  or  drink ;  and  the  stomach  seems  to  be  intolerant  of  all  forms 
hment,  although  taken  in  small  quantities.  The  vomiting  occurs 
r  sooD  after  food  is  taken,  and  in  some  cases  it  is  surprising  that 
not  more  evidence  of  inanition,  since  everything  taken  into  the 
ippears  to  be  ejected ;  yet,  although  the  disorder  may  continue  for  a 
,  the  patient  does  not  become  greatly  emaciated  or  notably  enfeebled. 
der  often  resists  all  the  usual  remedies  to  relieve  irritability  of  the 

such  as  bismuth,  creasote,  opiates,  hydrocyanic  acid,  oxalate  of 
to.     It  is  usually  accompanied  with  mental  depression,  hyperscs- 

the  surface,  and  marked  tenderness  over  the  spinal  column.  In 
ng  that  the  affection  is  purely  functional,  gastritis,  gastric  ulcer, 

meningitis  (especially  in  children),  pregnancy,  and  disease  of  the 
re  to  be  excluded.     Restricting  the  patient  to  milk  or  some  other 

diet,  in  very  small  quantities  and  repeated  at  very  short  intervals, 
aimes  succeed ;  but  the  plan  of  treatment  which  in  my  experience 
id  most  successful  consists  in  change  of  scene  and  living  as  much 
le  out  of  doors.  I  have  known  a  sea-voyage  to  prove  efficacious. 
;al  symptoms  just  noticed  are  not  peculiar  to  dyspepsia  or  indiges- 
fuDCtional  affection.  They  may  occur  in  connection  with  subacute 
ind  structural  lesions  of  the  stomach.  In  arriving  at  the  diagnosis — 
etermining  that  only  a  functional  affection  exists — inflammation  and 
IS  which  have  been  considered  are  to  be  excluded.  They  are  to  be 
by  the  absence  of  their  diagnostic  symptoms,  and  for  these  the  reader 
d  to  the  preceding  chapters. 

nptoms  other  than  those  referable  directly  to  the  digestive  organs 
isorder  is  one  of  the  most  noticeable.       During  the  processes  of 

dyspeptics  often  experience  an  uncomfortable  heaviness  or  dulness, 
;  it  difficult  to  concentrate  the  attention  upon    any  subject.     The 

extract  from  Chambers's  work  gives  a  graphic  representation  of  the 

in  many  cases :  **  There  is  great  languor  and  incapacity  for  exertion, 
n  generally  about  an  hour  after  food,  and  accompanied  in  some  cases 
most  irresistible  drowsiness  which  lasts  for  several  hours.      This 

is  particularly  marked  in  the  afternoon  if  the  patients  dine  in  the 
f  the  day  and  endeavor  to  continue  their  employment  afterward. 
to  the  drowsiness  and  taking  a  siesta  seem  to  make  matters  worse, 
18  usually  felt  after  such  an  indulgence  an  intense  headache  or  gid- 
hicb  continues  longer  than  the  symptoms  would  have  done  had  the 
Q  to  sleep  been  resisted.  The  depression  of  spirits  is  not  so  remark- 
le  feeling  of  utter  helplessness,  both  of  mind  and  body,  accompanied 
»  naturally  active  with  a  sense  of  shame  at  their  unwonted  apathy."^ 
lition  may  be  connected  with  the  process  of  digestion  in  the  small 

and  may  be  unaccompanied    by  symptoms  denoting  disorder  of 
iigestion. 
t  cases  of  dyspepsia  patients  suffer  more  or  less  from  mental  depres- 

^  Digestion  and  Ua  Da-angementa,  Am.  ed.,  p.  367. 
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sion.  They  are  devoid  of  buoyancy,  gloomy,  and  disposed  to  look  alwayg 
the  dark  side.  Frequently,  this  depression  is  increased  by  anxiety  respoc 
ing  health.  They  are  apprehensive  of  the  existence  of  some  grave  diacti 
such  as  consumption  or  an  affection  of  the  heart.  Their  attention  beooi^ 
concentrated  upon  themselves.  They  are  constantly  watching  the  aenntigii 
connected  with  digestion,  and  fall  into  the  habit  of  counting  the  pulse,  feeBH 
the  heart's  beat,  examining  the  abdomen,  urine,  etc.  This  mental  di0onhj 
carried  beyond  a  certain  point,  eventuates  in  melancholia  and  bypochondriidi 

In  addition  to  these  symptoms  of  mental  disorder,  various  symptomatie  fh» 
nomena  belong  to  the  clinical  history  of  dyspepsia.  Irregular  action  of  thi 
heart  or  palpitation  is  not  uncommon.  Constipation  generally  exists,  mim 
times  alternating  with  diarrhoea.  The  skin  is  frequently  dry  and  rough,  wi 
the  extremities  are  often  cold,  showing  deficient  activity  of  the  cirealatiet 
The  tongue  is  usually  furred  or  more  or  less  coated.  The  urine  depositithi 
lateritious  sediment,  and  on  microscopic  examination  crystals  of  oxalate  rf 
lime  may  be  found  in  abundance :  the  latter,  being  incident  to  Tarioas  mm 
bid  conditions  and  not  uncommon  in  connection  with  trivial  di8orden,m 
incorrectly  considered  as  denoting  a  special  affection  called  oxalHriau  ITpl 
ance  is  a  frequent  source  of  complaint,  and  the  sleep  obtained  is  often  inew 
plete  and  disturbed  by  dreams,  the  patient  arising  in  the  morning  unrefmU 
and  miserable.^  The  appetite  in  the  morning  is  often  poor,  becoming  perlnpi 
during  the  day  morbidly  craving.  A  dry  hacking  cough  is  reckoned  unh 
the  sympathetic  phenomena,  but  this  is  rare.  The  existence  of  cough  ahou 
always  excite  suspicion  of  pulmonary  disease  or  of  chronic  pharyngitis. 

With  reference  to  the  pathology  of  dyspepsia  and  indigestion,  it  is  to  h 
considered  that  digestion  is  not  a  simple  process.  Including  under  this  ten 
all  the  changes  which  take  place  in  the  ingesta  within  the  alimentary  canal,  tk«| 
are  certain  changes  in  the  stomach  from  admixture  with  the  salivary  liili 
and  the  gastric  juice,  others  in  the  duodenum  from  the  addition  of  the  bileMJ 
pancreatic  secretion,  and  others  in  the  small  intestine  below  the  daodoiii 
from  the  action  of  the  intestinal  juice.  For  the  proper  activity  of  the  oi^gm 
and  fur  the  secreted  liquids,  the  latter  being  vastly  more  abundant  than  m 
formerly  supposed,  a  large  supply  of  blood  is  required.  The  movements  dn 
to  the  muscular  coat  of  the  stomach  and  intestine  are  important.  A  certlili 
influence  derived  from  the  nervous  system  is  requisite  for  the  secretion  of  Al 
liquid:^  and  for  the  peristaltic  movements.  An  analysis  of  the  symptoMlh 
phenomena  in  different  cases  of  dyspepsia  shows  that  the  different  eleoMrii 
which  enter  into  the  function  of  digestion  may  be  affected  cither  sepsnli^ 
or  with  different  degrees  of  predominance.  Thus,  vomiting  and  rcgnrgitilM 
show  irritation  and  spasmodic  action  ;  pain  or  distress,  morbid  sensilHlitr{ 
prolonged  digestion,  with  chemical  changes,  deficiency  in  the  digestive  liqui^ 
etc.  It  is  of  importance  to  take  cognizance  of  these  several  elements  ia  Al 
management. 

As  regards  the  differentiation  of  gastrin  and  intestinal  dyspepsia  and  vJt 
gestion,  the  period  which  elapses  after  eating  before  the  inconvenience  is  fskj 
and  the  absence  of  symptoms  of  disorder  referable  to  the  stomach,  show  til 
affection  to  be  intestinal  rather  than  gastric.  In  cases  of  intestinal  disoida 
from  two  to  four  hours  elapse  after  the  ingestion  of  food  before  the  naBifb 
tation  of  the  local  and  general  symptoms.  Diarrhoea  is  a  frequent  sym^tM 
of  intestinal  indigestion.  This  is  the  source,  in  most  cases,  of  fimdiOM 
diarrhoea. 

'  The  poet  Cowper,  who  appears  to  have  suffered  from  intense  mental  depttsriw  \ 
connection  with  (ly^pep8ia,  describes  his  feeling  in  the  morning  in  the  followio|E  foif 
ble  language :  "  I  awake  like  a  toad  out  of  Acheron,  covered  with  the  ooae  and  dia 
of  melancholy." 
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The  cnnMotton  involves  agencies  affecting  the  digestive  processes  either 
directly  or  indirectly.  Excesses  in  eating  and  drinking  act  as  direct  causes. 
The  digestive  powers  may  he  overtasked  hy  the  quantity  or  over-excited  by 
the  quality  of  food.  Under  these  circumstances  dyspepsia  has  been  called 
**  the  remorse  of  a  guilty  stomach."  The  habit  of  spirit-drinking  engenders 
dyspepsia.  Drunkards  after  a  time  becomes  dyspeptics.  Dyspepsia  may  fol- 
low subacate  gastritis  or  enteritis  produced  by  dietetic  error  or  other  causes; 
inflammation  leaving  the  organs  in  a  weakened  state.  These  direct  causes, 
however,  are  not  so  largely  operative  as  is  generally  supposed. 

The  indirect  more  than  the  direct  agencies  are  involved  in  the  causation. 
These  are  various.  Anasmia  is  one  of  the  indirect  causes.  It  gives  rise  to 
dyspepsia  by  diminishing  the  functional  activity  of  the  gastric  and  intes- 
tinal glands,  the  digestive  liquids  being  lessened,  or  affected  as  regards  their 
quality.  Clinical  observation  shows  that  in  cases  of  anaemia  the  digestive 
power  is  generally  more  or  less  weakened.  On  the  other  hand,  impaired 
digestion  may  stand  in  a  causative  relation  to  antemia.  A  notable  change  in 
habits  as  regards  physical  exercise  is  not  infrequently  causative.  The  vigor 
of  the  digestive  organs  is  in  a  measure  commensurate  with  the  demand  for 
nutritive  materia],  and  the  latter  is  dependent  on  the  waste  of  the  tissues. 
Now,  certain  dietetic  habits  are  formed  in  accordance  with  occupations  involv- 
ing physical  activity  and  a  proportionate  amount  of  disassimilation.  Persiast- 
cnce  in  these  dietetic  habits  after  a  change  from  an  active  to  a  sedentary  life 
is  likely  to  induce  disorder.  This  is,  in  part  at  least,  an  explanation  of  its 
occurrence  among  those  who  exchange  the  farm  or  w^orkshop  for  the  desk  or 
study,  and  among  those  who  retire  from  business  to  enjoy  leisure. 

In  a  large  proportion  of  cases  dyspepsia  originates  and  is  perpetuated  by 
mental  causes.  It  is  induced  and  kept  up  by  anxiety  and  depression.  Dis- 
order is  oflen,  in  the  first  place,  produced  by  mental  causes,  and  then  ft  reacts 
upon  the  mind,  increasing  its  morbid  condition.  An  examination  into  the 
previous  history  of  cases  will  frequently  show  the  affection  to  have  been 
preceded  by  mental  disquietude  of  some  kind.  Persons  of  a  certain  mental 
constitution  are  especially  prone  to  dyspepsia — namely,  those  so  constituted 
as  to  be  constantly  anxious  about  something,  such  as  acquiring  success  in 
life,  getting  out  of  debt,  securing  an  independent  position,  or  about  imag- 
inary troubles.  The  period  of  life  when  persons  are  most  liable  to  dyspepsia 
is  that  in  which  anxieties  are  likely  to  be  greatest — namely,  between  adult  age 
and  middle  life.  After  the  latter  period  the  events  of  life  are  taken  more 
calmly  and  there  are  fewer  sources  of  intense  anxiety.  Persons  who  have 
been  dyspeptics  for  many  years  are  often  free  from  this  affection  after  hav- 
ing entered  upon  middle  life.  It  may  be  doubted  if  the  affection  be  often 
produced  by  overtasking  the  intellect.  When  it  occurs  in  those  who  are 
devoted  to  intellectual  pursuits,  it  arises  generally  from  the  sedentary  habits 
connected  with  these  pursuits  or  from  mental  anxiety ;  and,  on  the  other  hand, 
deficient  exercise  of  the  intellectual  and  moral  faculties  frequently  leads  to  it. 
Conditions  in  life  involving  ennui  and  dissatisfaction  predispose  to  it.  Under 
these  circumstances  the  attention  tends  to  become  concentrated  on  the  func- 
tions of  the  body,  which  go  on  best  without  close  surveillance.  These  views 
are  sustained  by  observing  the  classes  of  persons  who  suffer  from  dyspepsia. 
Epicures  and  gormandizers  by  no  means  of  necessity  become  dyspeptics;  and 
they  often  escape  this  affection,  when  their  indulgences  lead  to  other  conse- 
quences, such  as  gout,  etc.  The  laboring-classes  are  not  prone  to  dyspepsia, 
notwithstanding  the  use  frequently  of  the  coarsest  and  most  indigestible 
kinds  of  food,  prepared  without  regard  to  the  art  of  cookery  ;  but  cases  are 
met  with  especially  among  retired  rich  persons  without  occupation  or  mental 
resources,  among  those  who  have  no  useful  or  proper  aims  in  life,  and  among 
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those  wlio  arc  debarred  from  the  interests  of  domestie  life.     In  these  sever^ 
classes  it  may  be  developed  irrespective  of  any  diet<)tic  errors.* 

Treatment. — In  the  management  of  dyspepsia  and  indigestion,  as  of  oth^ 
affections,  the  first  point  is  to  remove  or  obviate  causes,  as  far  as  this  is  pr«e. 
ticable.     The  practitioner  may  be  able  to  control  causes  relating  to  dietetie 
errors,  but  he  may  not  be  able  to  reach  those  connected  with  the  mind,  aotf 
hence  there  is  difficulty  in  effecting  a  cure.     Measures  of  treatment  may  be 
arranged  in  three  divisions — namely,  1st,  those  relating  to  diet  and  r^mei* 
2d,  measures  addressed  to  the  mind ;  and  3d,  medicinal  remedies.  j 

1.  If  the  affection  have  been  induced  by  dietetic  excesses  it  is  sometiiMi 
useful  to  give  the  digestive  organs  a  short  period  of  rest,  and  with  this  rjei 
to  reduce  the  diet  for  a  time  below  the  wants  of  the  system.  This,  howerir, 
should  be  but  temporary.  A  cure  is  not  to  be  effected  by  persisting  io  tkk 
course.  Not  only  the  system  is  reduced,  but  the  digestive  functions  ivi 
impaired  by  too  great  or  too  protracted  abstemiousness.  Dyspepsia  is,  ii 
fact,  perpetuated,  and  may  be  produced,  by  attempts  to  live  on  as  little  ail 
as  coarse  food  as  possible.  Persons  who  think  it  vulgar,  unrefined,  or  worldlj* 
minded  to  eat  well  are  likely  to  be  subjects  of  dyspepsia  as  well  as  of  otMT 
affections.  This  is  true  also  of  those  who  fancy  that  most  maladies  iriai 
from  over-eating,  and  that  the  great  problem  of  health -preservation  is  Ii 
learn  to  eat  sparingly.  The  object  of  treatment  is  to  bring  the  digestif! 
powers  up  to  such  a  point  of  improvement  that  particular  care  in  diet  u  Mt 
requisite. 

As  regards  the  diet  for  dyspeptics,  there  are  no  rules  suited  to  all  ciaei 
Individual  experience  in  each  case  is  not  to  be  altogether  ignored,  but  then 
is  a  liability  to  error  in  regard  to  this  experience.  Unusual  diffioultyof- 
digestion,  or  indigestion,  after  a  meal  is  often  imputed  to  certain  articles  of 
food  when  it  is  due  to  some  other  incidental  circumstance.  Idiosyncnuki 
in  relation  to  particular  articles  of  food  are  far  less  common  than  the  sUt^ 
ments  of  patients  would  lead  one  to  suppose.  In  general,  articles  which  iif  ^ 
wholesome  to  most  persons  are  not  unwholesome  to  any.  It  is  rarely  tm 
that  ^'  what  is  one  man's  meat  is  another's  poison."  As  a  rule,  whea  • 
patient  says  that  he  cannot  take  such  and  such  articles  which  general  ex|i> 
rience  shows  to  be  digestible  and  nutritious,  it  is  fair  to  presume  self-deeep^ 
tion  ;  and  of  this  the  patient  may  generally  be  convinced  if  persuaded  to  ps^ 
sist  in  their  use.  At  first,  the  expectation  that  an  article  will  prove  liaitM 
contributes  to  render  it  so ;  but  after  a  time  the  idea  is  overcome.  It  is  ^ 
an  object  in  the  treatment  of  dyspepsia  to  do  away  with  these  fallacious 
respecting  various  kinds  of  food.  Some  persons  are  fond  of  encouraging  tlt^ 
notion  that  their  digestive  organs  are  endowed  with  peculiar  sui^eeptibUEte^ 
which  prevent  them  from  conforming  to  general  rules  of  diet.  Their  egodfll' 
is  gratified  by  the  thought  that  they  differ  in  this  regard  from  the  oommiA; 
herd.  In  most  cases  animal  food  is  best  digested,  especially  old  and  teirftf 
meats  plainly  but  well  cooked ;  but  in  some  cases  a  milk  and  farinaceoas  " 
is  found  to  agree  best.  An  obvious  reason  why  so  many  persons 
they  do  not  digest  milk  well  is  that  it  is  often  taken  as  a  beverage  after  or 
with  solids,  the  fact  that  it  is,  in  effect,  a  solid  article  of  food  not  beut 
appreciated.  Bread,  to  be  readily  digestible,  should  not  be  new,  nor  It  i. 
desirable  that  it  should  be  stale.  Well-boiled  rice,  corn-meal  musb,  aalr 
other  analogous  farinaceous  preparations  are  easy  of  digestion.  Crude  n^ 
etables  are  digested  with  more  difficulty,  but  they  are  not  to  be  interdicM;U 
as  a  matter  of  course.    Some  dyspeptics  find  even  the  much-abused  ciieta^;1 

*  For  a  fuller  exposition  of  the«e  views  of  the  causation  of  dyspepeift,  vide  aitidelf' 
the  author  in  the  Am.  Joum.  of  Med.  SeienceSf  Jan.,  1841. 
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ber  grateful  to  the  stomach  as  well  as  to  the  palate.  Pastries,  rich  pud- 
dings, and  sweetmeats  are  generally  to  be  eaten  sparingly  or  to  be  discarded. 
Bipe  fruits  in  proper  moderation  are  useful.  It  is  never  advisable  for  the 
patient  to  adopt  a  restricted  range  or  any  particular  system  of  diet.  On  the 
contrary^  it  is  important  to  persevere  in  attempting  to  digest  all  the  varied 
forms  of  wholesome  food,  not  being  restricted  to  meat  or  a  vegetable  diet, 
but  aiming  to  eat  like  persons  in  health,  without  the  need  of  particular  care 
in  the  selection. 

Different  kinds  of  food  are  suited  to  different  cases  according  as  the  func- 
tional disorder  is  chiefly  gastric  or  intestinal.  If  gastric,  farinaceous  arti- 
cles will  be  likely  to  be  best  suited,  as  thesd  are  digested  mainly  in  the  small 
intestine.  Fatty  articles  may  be  well  digested  in  these  cases.  On  the  other 
hand,  if  the  disorder  be  intestinal,  farinaceous  and  fatty  articles  of  food  will 
be  likely  to  be  difficult  of  digestion,  and  albuminoid  substances  or  an  animal 
diet  will  be  found  to  occasion  less  inconvenience. 

Restriction  to  a  few  meals  a  day  is  not  an  uncommon  error.  If  a  patient 
have  no  appetite  for  breakfast,  an  early  lunch  should  be  taken.  If  the  dinner 
be  near  the  middle  of  the  day  and  an  early  tea  be  taken,  some  light  food  in 
the  evening  is  advisable.  Long  intervals  between  the  periods  of  taking  food 
tend  to  weaken  the  powers  of  digestion.  Food  should  be  eaten  slowly. 
Deliberate  mastication  prepares  the  food  for  the  action  of  the  gastric  juice. 
Moreover,  slowness  in  eating  gives  the  stomach  a  chance  to  express  satiety, 
and  is  therefore  a  protection  against  over-eating.  Errors,  however,  in  this 
respect  are  likely  to  be  over-estimated. 

With  regard  to  the  use  of  wine  or  spirits,  the  danger  of  intemperance  is 
always  to  be  considered,  especially  as  dyspepsia  not  infrequently  leads  to  a 
morbid  desire  for  stimulants,  and  in  view  of  the  fact  that  the  mental  state  is 
favorable  for  the  formation  of  intemperate  habits.  Yet  an  alcoholic  stimulant 
taken  with  meals  is  often  useful  until  the  normal  powers  of  the  digestive 
organs  are  restored.  Stimulants  should  never  be  taken  when  the  stomach  is 
empty. 

It  may  be  well  to  remind  the  practitioner  that  it  is  unphilosophical  to 
judge  concerning  his  patients  from  the  conclusions  derived  from  his  own 
personal  experience.  The  physician  who  has  his  notions  of  what  kinds  of 
food  agree  with  himself  best  is  often  inclined  to  apply  these  notions  indis- 
criminately to  his  patients. 

To  consider  fully  the  subject  of  dietetics  would  be  incompatible  with  the 
scope  of  this  work ;  but,  practically,  this  is  less  desirable  than  many  might 
suppose.  My  experience  has  led  me  to  adopt  a  plan  of  dietetic  treatment 
which  has  the  merit  of  great  simplicity,  and  which  I  have  found  to  be  very 
■nccessful.  I  am  accustomed  to  say  to  patients  that  if  they  expect  to  acquire 
a  good  digestion  they  must  not  pay  particular  attention  to  diet — that  the}' 
must  follow  the  dictates  of  instinct  rather  than  any  precise  rules  as  respects 
the  articles  of  food,  the  quantity  to  be  taken,  and  the  time  of  taking  it.  I 
have  never  known  a  dyspeptic  to  recover  vigorous  health  who  undertook  to 
live  after  a  strictly  regulated  diet,  and  I  have  never  known  of  an  instance 
of  a  healthy  person  living  according  to  a  strict  dietetic  system  who  did  not 
become  a  dyspeptic.  On  the  other  hand,  in  a  great  number  of  cases  in 
which  persons  had  been  sufferers  for  years  on  a  regulated  diet,  health  has 
been  speedily  regained  by  eating  simply  in  accordance  with  appetite. 

The  clothing  of  dyspeptics  should  be  such  as  will  secure  uniformity  of 
temperature  and  maintain  the  functions  of  the  skin,  without  over-accumu- 
lation of  heat  or  exciting  perspiration.  A  sense  of  comfort  is  the  crite- 
rion in  this  regard.  Exercise  is  of  importance,  but  to  be  useful  it  must 
be  taken  with  a  motive  and  end  aside  from  the  sanitary  object.  Exercise 
29 
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taken  simply  as  exercise  tends  to  keep  the  mind  of  the  patient  on  his  dis-^ 
order,  and  it  will  not  be  likely  to  be  persisted  in.  There  is  a  risk  of  resort*.. 
ing  at  once  to  over-exercise,  a  too  violent  change  of  habits  in  this  regard 
proving  hurtful  and  discouraging  the  patient.  The  exercise  should  be  in  th^ 
open  air.  A  change  of  business  from  one  requiring  sedentary  habits  to  oil^ 
involving  out-of-door  occupation  is  often  advisable.  Travelling,  especially  ^ 
foreign  countries,  where  the  attention  is  diverted  with  a  succession  of  dot^ 
scenes,  is  highly  useful.  Sir  James  Johnston  said  that  no  case  of  pure\. 
functional  dyspepsia  could  resist  a  pedestrian  tour  over  the  Alps. 

2.  The  moral  treatment  consists  first  in  establishing  confidence  by  atten. 
tion  and  sympathy.     Inattention^to  the  details  into  which  dyspeptic  patienti 
are  fond  of  entering,  and  ridicule  of  hypochondriacal  fears,  prevent  tne  phv^ 
sician  from  being  of  service  to  this  unhappy  class  of  patients,  and  lead  tht^ 
to  seek  for  aid  from  quacks  and  secret  remedies.     If  the  confidence  of  tke 
patient  be  secured,  the  assurances  of  the  physician  will  often  remove  needk«    ; 
apprehensions,  and  afford  an  encouragement  which  in  itself  will  oontribttt 
not   a   little  toward   improvement.      If  the  patient  be  convinced  that  Ik 
mental  state  is  in  a  measure  due  to  a  disordered  condition  of  the  body,  ke 
derives  consolation  and  encouragement  from  this   belief.      The  treataeit 
relating  to  the  mind  will  embrace,  as  far  as  possible,  measures  having  id^ 
erence  to  the  removal  of  mental  causes  which  may  have  produced  or  mVA 
perpetuate  the  affection.    It  is  important  to  incite  to  occupations  which  dirot 
the  attention  from  the  bodily  functions,  especially  during  the  process  of  dig«|. 
tion.     It  is  desirable  that  the  mind  should  be  pleasantly  occupied,    b  ii 
often  observed  by  dyspeptics  that  if  they  dine  alone,  and  are  left  by  thoi- 
sclvcs  to  watch  the  sensations  connected  with  digestion,  they  are  sore  to 
suffer,  whereas  they  experience  no  inconvenience  from  a  greater  amount  of 
indulgence  in  eating  if  they  be  in  agreeable  company  during  and  after  <£■• 
ner.     Popular  works  on  indigestion  do  harm  by  directing  to  the  subject  tbi 
attention  of  those  prone  to  dyspepsia.     The  benefit  of  travel  is,  in  a  gml 
measure,  moral,  involving  recreation  as  well  as  exercise,  and  keeping  tk 
mind  occupied  with  extrinsic  subjects. 

3.  The  division  of  the  treatment  which  relates  to  medicinal  remediei  ii 
relatively  least  important,  but  it  is  by  no  means  unimportant.     If  the  sjap-  • 
toms  denote  morbid  sensibility  of  the  stomach,  counter-irritation  on  theepig^ 
trium  is  often  useful.    Small  blisters,  the  strong  aqua  ammonias,  or  the  crotol 
oil  may  be  used  for  this  purpose.     The  benefit  is  probably  in  part  due  to  I 
moral  effect.     The  nitrate  of  silver  may  be  given  in  these  cases,  care  bag 
taken  not  to  continue  it  too  long.     If  anaemia  be  associated,  the  chalybeito 
tonics  are  indicated,  of  which  in  cases  of  dyspepsia  the  tincture  of  the  chloriil 
of  iron  is  one  of  the  best.    The  addition  of  an  equal  part  of  dilute  phospboril 
acid  and  of  the  syrup  of  ginger  or  orange  makes  this  an  agreeable  remdy^r 
The  citrate  of  iron  and  quinia  is  an  excellent  form  of  tonic  in  dyspepsia  tn^ 
ciated  with  anaemia.     The  powder  of  iron  reduced  by  hydrogen  is  anothr 
eligible  form.     If  there  be  constipation,  the  bowels  are  to  be  regulated  hj 
appropriate  measures,  but  purgation  is  to  be  avoided.     Constipation  will  M 
considered  as  a  distinct  functional  affection.     There  are  no  special  indicatkM 
for  mercurial  remedies  except  as  an  occasional  cathartic  or  laxative.    In  gM» 
eral,  the  various  vegetable  tonics  are  useful,  the  tonic  remedy  being  tuM  1 
from  time  to  time.     A  grain  or  two  of  quinia  twice  or  thrice  daily,  contioMi 
steadily  for  several  weeks,  appears  to  be  often  useful.    A  few  drops  of  byte* 
chloric  acid  after  eating  may  frequently  bo  prescribed  with  advantage.    tt| 
benefit  of  the  tincture  of  the  chloride  of  iron  is  probably  in  part  due  to  At 
hydrochloric  acid.     Pepsin,  in  doses  of  five  or  ten  grains  after  each  moJ^ 
appears  often  to  be  of  service.     The  principle  on  which  it  is  emplojed«» 
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ntmelTf  to  supply  a  deficient  element  in  the  gastric  juice — entitles  it  to  be 
considered  only  a  palliative,  not  a  curative  remedy.  A  convenient  and  eligible 
form  in  nrhich  pepsin  may  be  given  is  the  preparation  commonly  known  as 
rennet  wine.  This  is  prepared  by  putting  a  fresh  rennet,  cut  up  into  small 
pieces,  into  a  pint  of  sherry  wine,  which  after  maceration  for  two  weeks  is 
to  be  strained,  and  it  is  then  ready  for  use.  Of  this  preparation  from  half  a 
teaspoonful  to  a  teaspoonful  is  to  be  given  shortly  after  taking  food.  I  have 
used  for  several  years  past,  with  great  satisfaction,  as  a  stomach  tonic,  salicin 
in  ten-grain  doses,  dissolved  in  a  wine-glass  of  water  and  taken  just  before 
each  meal.  The  benefit  derived  from  this  remedy  is  often  remarkable.  It  is 
useful  especially  when  fermentation  and  flatulence  result  from  indigestion. 
The  salicin  in  these  cases  acts  as  an  antiseptic  as  well  as  a  tonic  remedy. 

Symptoms  characterizing  certain  cases  of  dyspepsia  claim  particular  reme- 
dies. Pyrosis  is  generally  relieved  by  bismuth  in  doses  of  a  scruple  or  half 
a  drachm  combined  with  a  carminative,  such  as  powdered  cinnamon,  in  con- 
junction with  measures  relating  to  diet,  hygiene,  etc.,  and  followed  by  tonic 
remedies.  Cardialgia  calls  for  alkaline  remedies — namely,  lime-water,  liquor 
potassse,  bicarbonate  of  soda,  and  magnesia,  the  two  latter  especially  if  there 
be  constipation.  Flatulence  and  tympanites  are  relieved  by  carminative  stim- 
ulants, the  tincture  of  the  essential  oils,  the  aromatic  powder,  and  charcoal 
powder,  the  latter  being  useful  on  account  of  its  power  of  absorbing  gases. 
All  these  remedies,  however,  are  merely  palliatives.  Thb  conditions  on  which 
depend  the  several  symptoms  just  named  are,  if  possible,  to  be  removed  by 
tonic  remedies,  such  as  salicin,  quinia,  and  the  mineral  acids.  Intestinal  tympa- 
nites occurring  in  paroxysms  from  the  secretion  of  gas  is  an  extremely  obsti- 
nate form  of  disorder.  Purgatives  are  not  useful.  Opiates  to  relieve  pres- 
ent suffering  are  required.  Carminatives  and  alcoholic  stimulants  will  some- 
times afford  relief.  Asafoetida  given  by  the  mouth  or  rectum  is  highly  use- 
ful, especially  when  hysterical  symptoms  are  associated.  In  the  intervals 
between  the  paroxysms  measures,  medicinal  and  hygienic,  to  invigorate  the 
system  are  indicated,  together  with  the  use  of  antispasmodic  remedies,  such 
as  belladonna,  valerianate  of  zinc,  etc.  Small  doses  of  strychnia,  or  of  nuz 
vomica  in  the  form  of  tincture  or  extract,  are  useful  in  these  cases. 

The  management  in  certain  cases  of  dyspepsia  characterized  by  persistent 
vomiting  after  taking  food  has  been  already  alluded  to.  Change  of  scene 
and  out-of-door  life  are  the  most  efficient  measures.  A  sea-voyage  will  be 
likely  to  prove  effectual ;  but  various  remedies  may  be  employed  in  succes- 
sion, each  of  which  will  sometimes  be  found  useful  if  not  successful.  The 
salts  of  morphia  or  codeia  may  succeed  if  the  patient  be  not  unpleasantly 
affected  by  opiates  of  any  kind.  The  hydrocyanic  acid  in  some  cases  is  an 
efiicient  remedy.  Creasote  sometimes  acts  efficiently  given  in  doses  of  one 
or  two  minims  repeated  after  each  act  of  vomiting.  In  young  children  this 
remedy,  given  in  doses  of  one-eighth  or  one-sixth  of  a  drop,  frequently  acts 
like  a  charm  in  arresting  vomiting.  Bismuth  in  large  doses  is  a  valuable 
remedy  in  some  cases.  Strychnia  or  the  nux  vomica  has  been  found  useful. 
The  oxalate  of  cerium,  from  two  to  five  grains  at  a  dose,  is  another  useful 
remedy.  Counter-irritation  on  the  epigastrium  by  means  of  blisters  or  dry 
cupping  is  frequently  followed  by  relief.  Milk,  with  lime-water  added,  is 
sometimes  retained  when  other  articles  of  food  are  rejected.  Vomiting  is 
symptomatic  of  a  great  variety  of  affections,  exclusive  of  inflammation  or 
structural  lesions  of  the  stomach.  Occurring  as  a  form  of  functional  disor- 
der of  the  stomach,  it  is  sometimes  considered  as  an  individual  affection,  but 
it  may  with  propriety  be  included  among  the  symptoms  of  dyspepsia. 

There  is  a  variety  of  vomiting  which  claims  a  brief  separate  notice.  Ref- 
erence is  had  to  cases  in  which  a  liquid  is  thrown  from  the  stomach  in  greater 
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or  less  abundance,  emitting  an  odor  of  fermenting  wort,  and,  aft«r  standing 
a  few  hours,  becoming  covered  with  a  mass  of  brownish  froth  resembling 
yeast.     Goodsir  in  1842  discovered  in  this  liquid  in  great  abundance  a  vege- 
table organism  which  is  now  commonly  known  as  the  Sarciiia  ventriculi^  called 
by  Robin  Merismopcedia  ventriculi.     The  sarcinae  are  distinguished  by  their 
oblong  or  square  form  and  by  their  being  divided  by  lines  into  four  equal 
squares,  so  that  they  resemble  a  package  tied  with  a  cord,  as  the  name  sarcin* 
denotes.    The  sarcinae  are  now  classed  with  the  bacteria  or  schizomyoetea.    TkQ 
vomited  liquid  containing  sarcinas  may  also  contain  the  veast-fungus  in  abni^ 
dance.     The  liquid  is  sour,  according  to  Budd,  from  the  presence  of  aceti , 
acid,  and  the  vegetable  productions  are  incidental  to  a  process  of  fermentation.^ 
attended  with  the  formation  of  this  acid,  together  with  the  evolution  of  ei*^ 
bonic  acid.     There  does  not  appear  to  be  ground  for  the  belief  that  the  pR^ 
ence  of  the  vegetable  productions  is  the  source  of  disorder.     Their  product!^ 
within  the  stomach  appears  to  be  owing  to  an  undue  retention  of  ita  content 
from  pyloric  obstruction  or  other  causes.     The  treatment,  therefore,  reltii^ 
not  alone  to  the  circumstances  immediately  involved  in  their  production,  h^ 
to  the  morbid  conditions  giving  rise  to  these  circumstances.     Kemedies,  hov- 
ever,  designed  to  arrest  the  fermentative  process  are  indicated  ;  and  of  thai 
one  of  the  most  efficient  is  the  bisulphite  of  soda.     These  remedies  are  Ttii- 
able  as  palliatives  whenever,  from  defective  power  of  digestion,  fermentttin 
processes  in  the  ingesta  take  place.     Small  doses  of  carbolic  acid,  stlieii, 
salicylic  acid,  and  gaultheria  are  other  efficient  remedies.     The  value  of  tlieii 
remedies  in  cases  of  dyspepsia  depends  on  their  power  in  arresting  fermevti- 
tion.     Washing  out  the  stomach  by  the  siphon  process  is  especially  usefol  it 
cases  characterized  by  fermentation  of  the  gastric  ingesta. 

Dyspeptics  frequently  derive  advantage  from  the  use  of  mineral-spriig 
waters,  especially  if  connected  with  a  sojourn  under  agreeable  circumstaoeH 
at  a  pleasant  watering-place.  Much  of  the  advantage,  doubtless,  is  due  to 
change  of  habits  and  relief  from  care,  together  with  the  moral  influence  of 
the  expectation  of  improvement.  Of  the  various  mineral  waters,  those  ftm 
the  gaseous  and  chalybeate  springs  are  best  suited  to  cases  of  dyspepda 
Cold  sea-bathing  and  the  invigorating  influence  of  a  bracing  sea-iir  an 
frequently  useful.  The  hygienic  discipline  of  the  hydropathic  systea  il 
undoubtedly  useful  in  some  cases,  the  benefit  being  due  probably  in  put  to 
a  physical,  but  more  to  a  moral,  effect.  There  is  perhaps  no  affectioB  ii 
which  the  anticipation  of  improvement  from  the  employment  of  eertaa 
measures  contributes  to  their  efficacy  more  than  in  dyspepsia. 

Polyphagia,  Malacia  and  Pica,  Polydipsia,  and  Dipsomaniii 


These  names  express  morbid  conditions  which  relate  to  the  ini 
solids  or  liquids — conditions  which  severally  do  not  constitute  indindid 
affections,  but  which  may  be  the  most  prominent,  or  perhaps  the  chief,  il» , 
ments. 

Polyphagia— or,  as  it  is  more  commonly  called,  bulimia — denotes  a  cnni| 
for  food  beyond  the  wants  of  the  system.  As  thus  defined,  these  tenu  HI 
not  correctly  applied  to  the  greatly  augmented  appetite  felt  frequently  diini|  I 
convalescence  from  fevers  and  other  acute  diseases,  or  when  from  any  eiMI 
the  system  for  a  time  has  been  deprived  of  alimentary  supplies  adeqnaU  to 
its  needs.  The  inordinate  desire  for  food  under  these  circumstances  ii  M 
expression  of  the  requirements  of  the  system,  and  the  ability  to  digest  fiioi 
may  be  proportionately  augmented — a  fact  which  illustrates  in  a  striUig 
manner  the  connection  existing  between  nutrition  and  the  function  of  digM» 
tion.      True  bulimia  does  not  exemplify  this  physiological  connection,  At ' 
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tmomit  of  food  craved  far  exceeding  the  requirements  for  nutrition.  Bulimia 
may  be  another  name  for  gluttony.  The  love  of  eating  may  be  cultivated  to 
such  an  extent  that  little  else  is  thought  of,  and  persons  who  fall  into  this 
habit  may  be  said  to  live  to  eat,  rather  than  to  eat  to  live.  The  observation  of 
every  one  will  furnbh  examples  of  this  kind.  Habits  of  gluttony  may  lead 
to  dyspepsia,  which,  by  interrupting  further  indulgence,  proves  conservative, 
or,  if  the  digestive  function  continue  active,  they  may  lead  to  obesity,  fatty 
degeneration  of  the  heart  or  other  organs,  and  to  various  affections.  Vora- 
cious eating  characterizes  certain  cases  of  mental  derangement.  It  may  be  a 
symptom  of  disease  attended  with  progressive  waste ;  as,  for  example,  diabetes. 
In  a  more  marked  and  rare  form  the  craving  for  food  greatly  exceeds  that 
under  the  circumstances  just  named.  Curious  instances  have  been  reported 
in  which  the  morbid  appetite  appeared  to  be  insatiable,  all  kinds  of  food — raw 
meat,  candles,  etc. — being  eaten  in  some  cases  with  avidity  and  in  enormous 
qnantity.  It  is  difficult  to  explain  the  morbid  appetite  in  these  instances. 
Becovery  from  this  condition  is  to  be  expected.  The  indications  are  to  regu- 
late the  diet  as  far  as  possible,  to  establish  the  general  health  by  hygienic 
measures,  to  correct  any  disorder  of  digestion  which  may  exist,  and  to  palliate 
the  excessive  craving  for  food  by  opium,  or  sometimes  by  nauseant  remedies. 
Swallowing  pieces  of  ice  has  been  found  effective  as  a  palliative  measure. 

Malacia  and  pica  are  terms  applied  to  perversions  of  appetite ;  that  is,  to 
a  morbid  craving  for  particular  substances.  The  tejfms  are  commonly  used 
as  synonyms,  but  strictly  they  denote  different  kinds  of  perversion.  Malacia 
denotes  a  morbid  craving  for  certain  articles  of  food  or  articles  which  are  not 
devoid  of  nutrition,  whereas  pica  denotes  a  desire  for  innutritions  substances. 
The  craving  for  strange  kinds  of  food  sometimes  attending  pregnancy,  and 
commonly  known  as  *^  longings,"  is  sufficiently  familiar.  Similar  eccentrici- 
ties of  the  appetite  are  sometimes  observed  in  connection  with  hysteria,  and 
they  may  be  due  in  some  cases  to  that  desire  to  become  objects  of  wonder  or 
interest  which  weak-minded  hysterical  women  sometimes  present.  Unnatural 
and  disgusting  perversions  of  the  appetite  are  among  the  symptoms  occasion- 
ally met  with  in  cases  of  insanity.  Perversions  falling  under  the  head  of 
pica  are  sufficiently  common.  Innutritions  substances  frequently  craved  are 
charcoal,  chalk,  slate,  and  certain  kinds  of  earth.  The  habit  of  eating  these 
substances  is  sometimes  carried  to  a  great  extent.  In  the  case  of  a  young 
woman  seized  shortly  after  marriage  with  epidemic  dysentery,  which  proved 
fatal,  the  dejections  contained  an  enormous  amount  of  a  black  substance  which 
on  investigation  was  found  to  be  from  a  species  of  slate-stone  which  she  was 
accustomed  to  eat  daily  in  excessive  quantity.  In  some  cases  of  pica  the 
articles  are  at  first  taken  with  the  idea  of  improving  the  complexion,  and  in 
this  way  the  habit  is  formed ;  but  in  other  cases  a  morbid  uneasiness  in  the 
stomach  leads  to  their  use.  The  appetite  is  chiefly  confined  to  females,  espe- 
cially young  girls,  and  is  generally  associated  with  anaemia  or  chlorosis.  The 
measures  of  treatment  are  to  be  addressed  to  the  associated  disorders,  the 
continued  indulgence  of  the  perverted  appetite  being  interdicted. 

Dirt-eating,  as  it  is  vulgarly  called  {chthonnphagin),  is  a  morbid  habit  which 
heretofore  prevailed  to  a  considerable  extent  among  the  plantation  negroes 
of  the  Southern  States.  It  was  described  by  John  Hunter  as  prevailing 
among  the  negroes  of  the  West  Indies.  The  kind  of  earth  selected  is  a  loam 
or  clay.  Duncan  gives* the  following  account  of  this  form  of  pica  :  "  A  very 
common  disease  |imong  negroes  on  plantations  in  this  part  of  the  country 
(Louisiana)^  a  ^tate  of  ansemia  very  often  attributed,  and  perhaps  justly, 
to  the  pernicious  habit  of  dirt-eating.  On  examining  negroes  on  a  plantation 
a  medical  man  is  surprised  to  meet  with  so  many  of  these  eases.  Almost 
every  large  plantation  has  three  or  four,  and  sometimes  more  of  them 
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With  many,  no  doubt,  dirt-eating  is  a  symptom  only  of  a  diseased  conditiot 
of  the  digestive  organs  and  of  the  system  generally.  With  them  dirt-eating 
proceeds  from  the  same  propensity  which  leads  white  females  to  resort  to 
chalk,  magnesia,  etc.  in  order  to  relieve  a  disordered  acrid  couditioD  of  tli« 
stomach.  This  condition  of  system  is  often,  in  my  opinion,  produced  by  t 
deficiency  of  suitable  nutriment."* 

Polj/dipsla  is  a  term  used  to  denote  a  condition  characterized  by  an  excess- 
ive craving  for  liquids.     Water  is  drunk  in  a  very  large  or  enormous  qiuui* 
tity,  amounting  sometimes  to  several  gallons  in  the  twenty-four  hours.    It 
some  cases  the  patient  experiences  constant  or  frequently  recurring  thinti 
associated  with  dryness  of  the  tongue  and  fauces.    There  is  inability  to  sleeps 
except  for  short  periods,  in  consequence  of  the  urgency  of  the  desire  for 
drink.     The  quantity  of  urine  is  proportionately  great,  so  that  this  coDditioa 
is  also  denoted  by  a  term  expressing  the  latter  fact— namely,  diabete$  itniph 
du8.     The  urine  voided  is  of  low  specific  gravity,  presenting  a  clear,  Hmpij 
appearance  like  pure,  water,  and  containing  neither  sugar  nor  any  abDormsI 
constituent.     In  other  respects  the  health  may  not  be  notably  disordered. 
The  appetite  and  digestion  may  be  unimpaired,  the  functions  generally  sis 
well  performed,  and  the  body  does  not  waste.     This  condition  at  first  siig. 
gests  to  the  physician  the  probable  existence  of  diabetes  mellitus,  bat  at 
examination  of  the  urine  leads  to  the  exclusion  of  the  latter  disease.    Tlis 
condition  may  occur  in  early  life  or  become  developed  at  any  age.    It  hat 
been  observed  to  occur  as  an  intermittent  malady,  but  in  general  it  contioQei 
for  an  indefinite  period  or  during  life.     It  does  not  appear  to  lead  to  any  dis- 
ease, and  is  serious  in  itself  only  on  account  of  the  annoyance  and  debility 
which  it  occasions.     Its  pathological  character,  with  our  present  knowledgi^ 
cannot  be  satisfactorily  explained.     Existing  to  the  extent  just  described,  k 
is  so  rare  as  to  belong  among  the  curiosities  of  clinical  experience.    In  oir 
ignorance  of  the  pathology  there  are  no  rational  indications  for  trestmesli 
and  experience  has  not  furnished  any  reliable  means  of  cure.     Opium,  Tile> 
rian,  camphor,  and  other  antispasmodics  have  been   found  to  diminish  (hs 
thirst  temporarily,  and  some  benefit  has  been  derived  from  the  use  of  variosi 
tonic  remedies. 

Dipsomania  is  a  term  sometimes  used  to  denote  the  peculiar  delirioa 
arising  from  the  abuse  of  alcohol,  but  it  is  commonly  applied  to  an  uncontrot 
lable  desire  for  alcoholic  drinks.  A  craving  for  this  class  of  stimulaott  ii 
sometimes  developed  in  cases  of  dyspepsia,  and  may  prove  a  source  of  intea- 
peratc  habits.  This  fact  has  been  already  referred  to.  It  is  not  to  be  kit 
sight  of  in  judging  of  the  propriety  of  prescribing  or  sanctioning  the  use  of. 
alcoholic  stimulants  in  dyspeptic  cases.  A  morbid  craving  for  alcohol  ii 
some  form  is  an  element  of  intemperate  habits  whatever  may  have  been  thdr 
source.  The  habitual  drunkard  feels  a  desire  for  continued  indulgeseii 
which,  with  an  impaired  power  of  self-control  and  lessened  self-respect  rewt 
ing  from  intemperance,  he  is  after  a  time  wholly  unable  to  resist.  It  is  oas> 
less  under  these  circumstances  to  attempt  to  reason  him  into  temperance;  b^  i 
may  appreciate  the  force  of  all  the  arguments  which  are  presented,  bat  b 
lacks  moral  strength  enough  to  govern  an  acquired  appetite  which  represesti 
a  morbid  condition  as  much  as  the  delusions  of  insanity.  Reason  snd|M^ 
suasion,  however,  may  be  effective  before  this  condition  of  dipsomsnii  il 
reached ;  that  is,  they  may  prevent  this  condition  by  leading  to  sbstinesei 
from  alcoholic  stimulants.  Dipsomania  is  to  be  treated  as  a  disease  of  body 
and  mind.  The  cure  is  to  be  effected  by  withdrawing  the  patient  from  tM 
use  of  alcohol  in  any  form,  and  by  the  employment  of  medicinal  and  bygiesis 
measures  to  invigorate  the  physical  and  mental  faculties.     The  trestOMll 

'  Fenner's  Southern  Medical  BeporU,  vol.  L 
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must  be  Gontinned  long  enough  for  the  cessation  of  the  morbid  craving  for 
stimulants  and  for  the  development  of  moral  strength  sufficient  to  enable  the 
patient  to  adhere  to  a  course  of  total  abstinence,  in  which  alone  consists 
safety.  It  is  evident  that  successful  management  is  rarely  practicable,  except 
by  means  of  institutions  in  which  the  patient  is  under  the  same  restrictions 
as  in  insane  asylums.  In  fact,  dipsomania  is  to  be  treated  as  a  form  of  men- 
tal derangement. 

There  is  a  species  of  dipsomania  which  is  constitutional  and  congenital. 
The  desire  for  stimulants  is  paroxysmal,  and  an  irresistible  craving  is  devel- 
oped by  any  indulgence,  however  small.  Persons  with  this  idiosyncrasy  lose 
their  power  of  self-control  as  soon  as  they  feel  the  influence  of  alcohol.  The 
only 'protection  in  such  cases  is  in  rigid  abstinence. 

CoDoected  with  the  subject  of  dipsomania  are  questions  pertaining  to  the 
causes  of  intemperance  and  the  means  of  its  prevention  which  are  of  the 
utmost  importance  to  the  welfare  of  mankind,  but  which  do  not  properly  fall 
within  the  scope  of  this  work.  The  morbid  effects  of  alcohol  upon  the  sys- 
tem, aside  from  the  development  of  dipsomania,  will  be  referred  to  in  con- 
nection with  different  individual  diseases,  especially  those  affecting  the  nerv- 
ous system. 

Gastrorrhagia. 

Hemorrhage  into  the  stomach  and  vomiting  of  blood  are  denoted  by  the 
term  hxmatemesis.  The  term  gastrorrhagia  is  in  uniformity  with  the  rule  of 
nomenclature  by  which  a  hemorrhage  and  its  situation  arc  expressed,  and  is 
therefore  to  be  preferred.  Moreover,  the  term  gastrorrhagia  applies  to  all 
cases  of  gastric  hemorrhage,  whether  vomiting  take  place  or  not,  the  blood 
sometimes  not  being  expelled  by  the  mouth,  but  passing  into  the  intestinal 
canal  and  being  evacuated  from  the  bowels.  In  the  great  majority  of  the 
cases  in  which  hemorrhage  takes  place  into  the  stomach,  blood  is  vomited, 
and,  more  or  less  blood  also  passing  into  the  intestinal  canal,  the  stools  pre- 
sent appearances  to  be  described  under  the  head  of  Enterorrhagia. 

When  blood  is  expelled  from  the  mouth  the  first  point  is  to  ascertain  the 
source  of  the  hemorrhage.  It  may  be  from  the  mouth  or  posterior  nares. 
Coming  directly  from  either  of  these  sources,  it  is  traced  without  difficulty ; 
but  if  blood  be  swallowed  and  vomiting  occur,  it  may  sometimes  be  a  ques- 
tion whether  gastric  hemorrhage  exist  or  not.  In  cases  of  bronchorrhagia 
blood  may  be  swallowed  and  vomited.  In  a  child  too  young  to  expecto- 
rate bronchial  hemorrhage  might  thus  be  supposed  to  be  gastric.  Although 
instances  both  of  bronchorrhagia  and  of  gastrorrhagia  in  young  children  have 
been  recorded,  such  an  occurrence  is  very  rare.  The  rupture  of  an  aneurism 
into  the  pharynx  or  oesophagus  is  another  source  of  hemorrhage  which  may 
appear  to  be  gastric ;  but  in  general  the  question  is  whether  the  blood  come 
directly  from  the  stomach  or  the  air-passages.  The  points  involved  in  this 
differential  diagnosis  have  been  already  presented  in  treating  of  bronchor- 
rhagia.' Blood  which  has  been  vomited  in  most  cases  presents  a  dark, 
grumous  appearance.  Exceptionally  it  is  florid,  like  arterial  blood.  It  then 
comes  from  an  artery,  and  is  vomited  as  soon  as  it  accumulates  within  the 
stomach. 

Gastric  hemorrhage  in  the  vast  majority  of  cases  has  no  claim  to  be  regarded 
as  an  individual  affection.  It  may  be  a  symptom  of  carcinoma  of  the  stomach 
or  of  gastric  ulcer,  and  as  such  has  been  already  considered.  It  is  an  effect 
of  portal  congestion  in  cases  of  cirrhosis  of  the  liver  and  of  obstruction  of  the 
vena  portae  from  a  thrombus  or  the  pressure  of  a  tumor.     It  may  be  caused 

"  Vide  p.  261. 
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by  aneurisms  or  by  varices  of  the  gastric  blood-vessels.     It  coexists  witk 
hemorrhage  in  other  situations  in  cases  of  purpura  hsemorrhagica  and  seoiw 
butus.     It  occurs  in  cases  of  acute  gastritis,  in  acut€  yellow  atrophy  of  th% 
liver,  and  in  relapsing  fever.     It  is  a  prominent  event  in  the  natural  history 
of  yellow  fever,  the  so-called  black  vomit  in  this  disease  denoting  neither  mora 
nor  less  than  gastrorrhagia.      It  may  occur  in  profound  ansemias  and  m 
malaria.     It  may  occur  in  place  of  the  menses  in  cases  of  amenorrlioM. 
Instances  in  which  gastrorrhagia  is  vicarious  are  by  no  means  common ;  ia 
the  majority  of  the  cases  in  which  it  follows  suppression  of  the  menses  it  pn^ 
ceeds  from  disease  of  the  stomach ;  yet  that  it  may  take  the  place  of  tho 
menses  must  be  admitted.     The  cessation  of  habitual  hemorrhage  in  soma 
other  situation,  the  arrest  of  purulent  discharges  of  long  standing,  and  tho 
healing  of  old  ulcers  have  been  supposed  to  stand  occasionally  in  a  caosatira 
relation  to  gastrorrhagia,  but  this  supposition  does  not  rest  on  adequate  elia» 
ical  proof.     Hemorrhage  sometimes  occurs  from  the  stomach,  as  from  tha 
bronchial  tubes,  the  Schneiderian  membrane,  and  other  situations,  withoat 
any  apparent  pathological  connections,  neither  following  nor  preceding  any 
appreciable  morbid  conditions.    It  is  then  to  be  considered  as  idiopathic  or  aa 
constituting  an  individual  affection.    Several  cases  have  come  under  my  obser* 
vation,  one  of  which,  with  the  hemorrhage  extremely  profuse,  I  have  reported 
in  another  work.*    Examinations  after  death  have  shown  the  absence  of  ulcer- 
ation, erosions,  or  of  any  appreciable  solution  of  continuity,  and  the  hemoi^ 
rhage  is  then  to  be  attributed  to  diapedesis.     Hemorrhage  from  the  stomach 
is  an  occasional  event  in  pregnancy.     It  may  be  caused  bj  a  contosioa    ^ 
received  on  the  epigastrium.     Irrespective  of  its  occurrence  as  a  symptom  of    j 
gastritis,  yellow  fever,  acute  yellow  atrophy  of  the  liver,  purpura  h«aofw   i 
rhagica,  and  scorbutus,  gastrorrhagia  occurs  oftener  in  women  than  in  mea.   J 
It  is  a  rare  event  in  new-born  children,  occurring  a  few  hours  after  birth,  iha  J 
blood  being  vomited  and  also  passed  from  the  bowels  (meltena  neonatonwji  J 
It  proves  fatal  in  some  of  these  cases.  * 

The  PROGNOSIS  in  cases  of  gastrorrhagia  will  depend  upon  its  pathological 
import.    The  prognosis  is  of  course  unfavorable  if  it  be  associated  with  gattrit 
carcinoma  or  yellow  atrophy  or  cirrhosis  of  the  liver,  although  under  thim 
circumstances  death  is  rarely  an  immediate  effect  of  the  loss  of  blood.    I( 
however,  the  hemorrhage  be  vicarious  or  not  connected  with  any  appreetabll 
morbid  conditions,  the  prognosis,  as  a  rule,  is  favorable.     The  loss  of  blood  ii 
proportion  as  it  is  considerable  or  large  induces  debility,  anaemia,  and  mtf 
prove  the  direct  cause  of  death.    The  amount  and  rapidity  of  the  hemorrhMi 
may  be  such  as  to  induce  sudden  death  from  syncope.     On  the  other  baa^ 
a  vicarious  hemorrhage  if  moderate  is  not  only  without  danger,  but  majeoa* 
ducc  to  the  welfare  of  the  system  so  long  as  the  menstrual  discharge  reoMNa 
suppressed.     In  determining  the  amount  of  hemorrhage  it  is  to  be  borne  m 
mind  that  the  quantity  of  blood  vomited  is  not  always  a  criterion.   ThebM 
may  accumulate  and  coagulate  within  the  stomach  without  being  Toaiitii 
The  hemorrhage  may  be  sufficient  to  destroy  life,  although  the  quantity tms* 
ited  be  not  large.    Death  may  take  place  in  such  cases  as  in  cases  of  coneeikl 
uterine  hemorrhage  after  labor.     Evidence  of  hemorrhage  being  oat  of  jt^ 
portion  to  the  amount  of  blood  vomited  is  afforded  by  dulness  on 


over  the  distended  stomach  and  symptoms  denoting  loss  of  blood — MaMhf 
feebleness  of  the  pulse,  coldness  of  the  surface,  pallor,  faintness,  etc    111 
blood  thus  accumulating  within  the  stomach  if  not  vomited  passes  into  At:' 
intestines  and  is  discharged  by  stool  (melsena).     Hemorrhage  into  the  ites*  ^ 
ach  has  been  known  to  occur  and  death  to  take  place  from  the  loss  of  blop^' 
without  any  vomiting. 

^  Vide  Clinical  Medicine,  p.  253. 
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The  TREATMENT  of  gastrorrhagia  has  been  already  referred  to  in  connection 
with  gastric  ulcer.  The  general  principles  of  treatment,  having  reference  to 
Ike  arrest  of  hemorrhage  and  the  prevention  of  its  recurrence,  are  the  same 
vider  whatever  circumstances  it  occurs.  With  reference  to  these  objects 
perfect  rest  of  body  and  mind  is  important.  If  the  hemorrhage  be  profuse 
«r  if  it  recur,  rest  of  the  stomach  should  be  secured  by  withholding  from  this 
ai]|an  all  nutriment  and  nourisliing  the  patient  exclusively  by  rectal  alimen- 
tation. Alcoholics  if  indicated  are  to  be  given  hypodermically  or  per  enema, 
0|nam  is  useful  by  quieting  the  peristaltic  movements  of  the  stomach.  It 
■ooold  be  given  hypcHdermically.  The  direct  refrigerant  effect  of  iced  water 
taken  in  small  quantities  at  a  time,  or  of  swallowing  small  pieces  of  ice«  is 
vseful.  In  urgent  cases,  as  a  means  of  arresting  the  hemorrhage,  ice  may  be 
^iplied  to  the  epigastrium.  In  less  urgent  cases  revulsive  measures  may  be 
relied  upon — namely,  sinapisms  and  dry  cups  applied  in  different  situations 
over  the  abdomen.  Hot,  stimulating  foot-baths  are  useful  by  way  of  revul- 
sion. Haemostatic  remedies,  such  as  ergot,  the  acetate  of  lead,  tannic  acid, 
cte.,  if  introduced  into  the  stomach,  are  liable  to  excite  vomiting  and  thereby 
do  harm.  Ergotin  may  be  given  by  hypodermic  injection.  Purgati'ves  are 
coDtraindicated. 

Experience  has  shown  that  transfusion  is  likely  to  cause  renewed  hemor- 
rhage, so  that  this  procedure  should  be  resorted  to  in  gastrorrhagia  only  when 
thm  is  imminent  danger  of  a  fatal  termination  from  the  loss  of  blood ;  and 
then  only  a  small  quantity  should  be  transfused.  The  infusion  of  physio- 
logical salt  solution  is  safer  than  the  transfusion  of  blood,  and  is  about  as 
i£ctiTe. 

These  measures  are  to  be  employed  in  individual  cases  according  to  the 
ar^cy  with  which  the  arrest  or  the  prevention  of  hemorrhage  is  indicated. 
If  there  be  ground  for  regarding  the  hemorrhage  as  vicarious,  interference  will 
he  required  only  to  keep  it  within  proper  limits.  This  statement  will  also 
ipply  to  hemorrhage  occurring  in  pregnancy. 

The  treatment  in  most  cases  of  gastrorrhagia  of  course  embraces  other 
■euures  than  those  having  reference  to  'the  arrest  and  the  prevention  of 
the  hemorrhage — namely,  measures  addressed  to  the  morbid  conditions  with 
whieh  the  hemorrhage  is  associated.  The  latter  are  considered  under  other 
kids.  So  also  measures  called  for  after  the  occurrence  of  gastric  hemor- 
ikige,  haring  reference  to  debility  and  anaemia  dependent  on  the  loss  of 
Uood,  need  not  be  here  considered.  After  a  considerable  hemorrhage  the 
lUnaeh,  assuming  the  non-existence  of  cancer  or  ulcer,  is  enfeebled,  and 
the  liability  to  a  recurrence  of  the  hemorrhage  is  to  be  kept  in  view.  Care- 
fal  regulation  of  the  diet,  quietude  of  the  body,  and  the  avoidance  of  all 
dtarbing  agencies  are  important  during  convalescence.  Although  profuse 
or  repeated  hemorrhages  involve  more  or  less  immediate  danger,  patients 
Mj  recover  even  when  the  loss  of  blood  occasions  prolonged  syncope  and 
extreme  anaemia.  Striking  illustrations  of  this  fact  have  come  under  my 
eheenration. 

Gastric  hemorrhage  is  sometimes  simulated  by  hysterical  females  and  by 
Eifingerers  among  soldiers  and  prisoners.  Blood  obtained  from  animals, 
tad  even  human  blood,  may  be  taken  into  the  stomach,  and  vomiting  excited 
lyTirions  means.  This  deception  may  be  suspected  in  the  case  of  a  young 
vomaa  who  manifests  a  morbid  disposition  to  impose  on  the  credulity  of 
ikoie  sround  her  as  regards  her  ailments,  when  the  symptoms  do  not  denote 
Vm  of  blood,  when  there  are  no  grounds,  aside  from  hemorrhage,  to  suspect 
fMtric  ulcer,  and  when  the  menses  are  not  suppressed.  Among  soldiers  and 
piiMmers  it  is  to  be  suspected  when  the  usual  effects  of  hemorrhage  are  not 
•ppuent,  and  when  the  morbid  conditions  with  which  gastric  hemorrhage  is 
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usually  associated  are  wanting.  The  microscope  may  be  of  use  in  the  dete 
tion  of  this  kind  of  deception.  Bennett  cites  a  case  in  which  a  specimen  € 
blood  which  it  was  pretended  had  been  vomited  was  found  to  present  tl 
characteristic  red  corpuscles  of  the  blood  of  a  bird. 

Leube  mentions,  as  an  occasional  sequel  of  gastrorrhagia,  double  and  pe 
manent  amaurosis,  pallor  of  the  papilla  and  attenuation  of  the  reUnnl  ut 
ries  being  the  only  appearances  revealed  by  the  ophthalmoscope.  That  tl 
amaurosis  is  simply  an  effect  of  anasmia  is  disproved  by  the  fact  that 
persists  after  the  ansemic  condition  disappears.  He  therefore  infen  tl 
existence  of  some  connection  between  the  nerves  and  vessels  of  the  stomac 
and  certain  parts  of  the  brain — an  inference  sustained  by  the  oooorrence  o 
gastric  hemorrhage  after  injuries  to  certain  parts  of  the  bmin. 


Inanitioii. 

In  connection  with  the  functional  affections  of  the  stomach,  I  shall  ofbr; 
few  remarks  on  a  pathological  condition  which  is  not  perhaps  entitled  to  nud 
in  the  nosological  catalogue  as  an  individual  disease,  but  which  is  an  eleOMi 
of  all  diseases  compromising  alimentation  and  digestion.  The  pathologki 
condition  referred  to  is  inanition.  The  importance  of  a  due  apprecimtioB  d 
this  condition  in  medical  practice  renders  it  desirable  to  devote  to  it  mm 
attention,  and  it  may  with  propriety  be  noticed  in  connection  with  Uie  fwm 
tional  affections  of  the  alimentary  canal. 

Health  requires  the  assimilation  of  nutriment  adequate  in  quantity  vA 
kind  to  the  wants  of  nutrition.  Every  one  is  familiar  with  the  mental  aij 
physical  exhaustion  felt  when  abstinence  is  protracted  for  only  a  few  boni 
after  the  sense  of  hunger  indicates  the  need  of  food.  Every  one  knows  tbt 
the  deprivation  of  aliment  for  a  period  varying  according  to  circumstaiHM 
proves  fatal.  During  the  progress  of  starvation  the  body  loses  rapidly  ii 
weight,  the  fat  disappears,  the  muscles  diminish  in  size,  exhaustion  progreHi 
ively  increases,  the  heat  of  the  b6dy  is  lowered,  vomiting  and  diarrhcDi  Mt 
infrequently  occur,  the  mental  powers  are  weakened,  listlessness  and  li«b^ 
tude  are  sometimes  followed  by  delirium  and  coma,  and,  according  to  Chi- 
sat,  if  the  deprivation  of  aliment  be  complete  death  takes  place  when  oa^ 
fourth  of  the  weight  of  the  body  at  the  time  aliment  was  withheld  has  ben 
lost.  The  mode  of  dying  is  a  type  of  slow  asthenia.  It  is  worthy  of  QOH 
that  during  the  progress  of  starvation  hunger  is  not  usually  a  promisol 
symptom.  If  felt  for  a  time  it  is  liable  to  disappear,  and  it  may  be  foUowvl 
by  a  loathing  of  food. 

Inanition  is  a  pathological  condition  entering  into  all  diseases  which  xtH/Bh 
fere  with  the  ingestion  or  the  assimilation  of  aliment.  The  phenomena  of 
inanition  in  cases  of  these  diseases  are  combined  with  the  symptoms  bdoig* 
ing  to  the  particular  disease  which  exists.  The  inability  of  the  systen  Ii 
support,  resist,  and  overcome  disease  proceeds,  in  a  greater  or  less  degm^ 
from  this  element.  The  immediate  cause  of  death  in  many  cases  of  diMM 
proving  fatal  by  slow  asthenia  is  inanition  ;  that  is  to  say,  starvation.  Unm 
are  facts  of  great  practical  importance,  and  they  are  not  sufficiently  appil* 
ciated  by  many  practitioners  of  medicine. 

An  important  practical  bearing  of  these  facts  relates  to  alimentation  bib 
management  of  diseases.  Until  recently  for  many  years  not  only  wis  lb 
importance  of  alimentation  not  fully  recognized  in  medical  practice,  but  lb 
dietetic  treatment  of  most  diseases  contributed  to  inanition.  The  wiitilp 
of  Graves  led  to  the  employment  of  alimentation  in  fevers.  It  is  not  Mi 
important  in   all   other  diseases  which   tend  to  destroy  life   by 
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Patients  may  be  starred  to  death  in  other  diseases  as  well  as  in  fevers.  As 
a  practical  rule,  it  is  an  object  in  any  disease  in  which  the  danger  lies  in  the 
direction  of  asthenia  to  meet,  as  far  as  practicable  by  alimentary  supplies, 
the  wants  of  nutrition.  Harm  may  arise  from  the  ingestion  of  food  beyond 
the  powers  of  digestion,  but  no  harm  can  arise  from  an  undue  assimilation 
of  food ;  on  the  contrary,  the  greater  the  assimilation  the  less  the  danger 
from  inanition  superadded  to  the  disease.  Let  it  be  borne  in  mind  that  in 
all  diseases  tending  to  destroy  life  by  asthenia  there  is  danger  from  inan- 
ition, but  never  from  hypernutrition !  In  the  language  of  Chossat,  *^  Inan- 
ition is  a  cause  of  death  which  marches  silently  in  front  with  every  disease 
in  which  alimentation  falls  below  the  normal  standard.  It  reaches  its  natu- 
ral termination  sometimes  sooner  and  sometimes  later  than  the  disease  which 
it  covertly  accompanies,  and  it  may  supersede  the  disease  of  which  at  first  it 
was  merely  an  incidental  element." 

Alimentation  is  important  in  diseases  not  attended  with  immediate  danger. 
In  proportion  as  the  assimilation  of  food  can  be  made  to  approximate  to  the 
normal  standard,  the  phenomena  of  inanition  are  forestalled,  the  vital  powers 
are  better  enabled  to  tolerate  and  overcome  the  disease,  the  duration  of  the 
disease  may  be  shortened,  convalescence  is  hastened,  and  the  recovery  is  more 
likely  to  be  complete.  As  regards  the  selection  of  food  and  the  modes  of  its 
preparation  in  difierent  diseases,  in  addition  to  dietetic  rules  based  on  general 
experience,  our  knowledge  of  alimentary  principles,  etc.,  reliance  may  be 
placed  upon  the  desires  and  tastes  of  the  patient ;  but  the  absence  of  appetite 
is  not  to  be  a  guide  as  regards  alimentation.  Loss  of  appetite  is  one  of  the 
symptoms  of  inanition.  The  wants  of  the  system  are  not  in  disease,  as  in 
health,  always  expressed  by  hunger.  The  state  of  the  mind  dependent  on 
the  morbid  condition  of  the  nervous  system,  the  coatings  on  the  tongue,  etc. 
mterfere  with  the  desire  for  food  and  the  sense  of  taste.  The  practitioner  is 
to  exercise  his  judgment  and  tact  in  securing,  as  far  as  practicable,  the  assimi- 
lation of  an  adequate  amount  of  nutriment,  cither  with  or  without  the  co-opera- 
tion of  desire  and  taste  on  the  part  of  the  patient,  and  it  is  often  better  to  incur 
risk  of  exceeding  rather  than  falling  below  the  quantity  of  food  which  the 
wants  of  the  system  seem  to  require.  It  may  be  laid  down  as  a  principle 
applicable  to  the  management  of  most  acute  diseases  that  the  assimilation  of 
food  to  the  fullest  practicable  extent  is  important ;  and  it  is  a  maxim  of  con- 
servative medicine  that  under  all  circumstances  a  chronic  affection  is  less 
likely  to  be  prolonged,  serious  lesions  of  structure  are  less  liable  to  take  place, 
and  a  fatal  termination  is  postponed,  in  proportion  as  the  vital  powers  are 
maintained  by  a  nutritious  diet.^ 

Innutrition  is  not  infrequently  involved  in  the  causation  of  diseases.  The 
connection  between  scarcity  of  food  and  the  prevalence  of  typhus  has  been 
repeatedly  observed  in  epidemics  in  Ireland.  The  same  connection  in  indi- 
vidual cases  and  families  is  observed  frequently  everywhere.  Scorbutus  is 
caused  by  a  deficiency  of  certain  alimentary  principles  or  the  want  of  a 
sufficient  variety  in  food.  Insufficient  nourishment,  which  is  sometimes  invol- 
untary and  sometimes  voluntary,  is  supposed  to  favor  the  development  of 
phthisis  in  persons  having  the  tuberculous  predisposition.  This  cause  may 
co-operate  with  other  causes  in  giving  rise  to  various  diseases,  whether  epi- 
demic or  sporadic ;  and  the  ability  of  the  system  to  bear  up  under  disease  is 
impaired  in  proportion  as  the  powers  of  life  are  enfeebled  by  previous  defec- 
tive alimentation. 

*  Vide  "Essays  on  Conservative  Medicine,"  by  the  author,  American  Journal  of  the 
Medical  Sciences,  January  and  October,  18G3.  Vide,  also,  essay  on  "Alimentation  in 
Dineues,"  New  York  Med,  Journal,  18G7,  and  the  work  entitled  £&$ay«  on  ComervcUive 
Mtdicme  and  Kindred  Topics, 
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Want  of  success  in  the  treatment  of  diseases  in  hospitals,  and  often  n 
private  practice,  especially  among  the  poorer  classes,  is  attributable  in  m 
small  measure  to  the  want  of  adequate  alimentation. 


Oastralgia. 

Gastralgia,  called  frequently  gastrodynia,  is  a  neuralgic  afTection  eban^ 
terized  by  pain,  more  or  less  intense,  referred  to  the  region  of  the  atomadt 
Pain  is  a  symptom  of  gastritis,  carcinoma  of  the  stomach,  and  gastric  ulcer; 
it  also  enters  into  the  clinical  history  of  dyspepsia,  especially  the  Tarie^ 
called  acute  dyspepsia,  and  a  peculiar  character  of  pain  constitutes  the  ij^ 
peptic  symptom  called  cardialgia  or  heartburn.  But,  considered  as  charaeta^ 
izing  a  distinct  functional  affection,  the  pain  is  not  necessarily  incidental  t| 
inflammation  or  any  appreciable  lesion,  nor  is  it  always,  although  frequendjL 
associated  with  dyspeptic  disorder ;  in  short,  gastralgia  exists  when  pain  ail 
other  circumstances  denote  an  affection  of  the  same  pathological  character  ai 
neuralgia  in  other  situations. 

Gastralgia  is  presented  in  practice  in  two  forms:  in  one  form  a  wtmn 
attack  of  pain  occurs,  and  if  not  relieved  by  remedies  it  continues  for  acTwri  ^ 
hours  or  even  days.     The  pain  is  often  excruciating,  subduing  the  rtfongal 
resolution.     The  patient  writhes  and  groans  with  intense  suffering.     A  tan 
of  constriction  frequently  accompanies  the  pain.     Vomiting  may  occor,  Wl 
this  is  rare.      Generally,  tenderness  over  the  epigastrium  is  wantiog,  ta| 
some  relief  may  be  afforded  by  pressure.      The  paroxysm  is  not  atteaU  ^ 
with  pyrexia,  and  the  skin  may  be  bathed  in  perspiration  from  the  inteaall? 
of  pain.     These  attacks  are  generally  attributed  to  spasm  or  cramp,  and  Afr  « 
affection  has  been  called  colic  of  the  stomach.    It  is  difficult  to  say  hown«|.'4 
of  the  suffering  is  due  to  spasmodic  contraction  and  how  much  to  neunyi  ^ 
pain.    Practically,  it  is  not  important  to  make  this  discrimination.   This  ligni 
of  gastralgia  may  be  distinguished  as  acute. 

Such  attacks  in  some  persons  are  produced  by  certain  ingesta.  8tli»: 
berries,  for  example,  have  been  known  to  prove  in  this  way  poisonons,  aaj  %\ 
have  met  with  a  patient  who  had  always  an  attack  after  eating  honey.  Bl, 
came  under  my  observation  when  suffering  from  an  attack  thus  prodaoii. 
These,  like  other  idiosyncrasies,  are  inexplicable.  Attacks  appear  tt  ll 
sometimes  attributable  to  exposure  to  cold  and  to  fatigue  from  over-exeftUt. 

This  form  of  gastralgia  is  readily  discriminated  from  acute  gastritia.  Al^ 
pain  may  be  much  more  intense  than  in  cases  of  the  latter  disease.  Alt; 
rule,  the  tenderness  over  the  epigastrium  which  belongs  to  the  hisUirjrf 
gastritis  is  wanting.  Vomiting  may  be  wanting,  and  if  present  ia  not  tf ' 
prominent  a  symptom  as  in  gastritis.  The  absence  of  pyrexia  is  an  iB|Ni^' 
ant  point  in  the  exclusion  of  gastritis.  The  passage  of  gall-stones,  or  hcpilili 
colic,  offers  many  symptoms  in  common,  and  the  discrimination  is  not  at  Ml, 
readily  made.  The  points  involved  in  the  differential  diagnosis  will  beMk^ 
sidored  presently  in  treating  of  the  passage  of  gall-stones.  In  the  diagadk 
of  gastralgia  attacks  of  anpcina  pectoris  are  to  be  excluded.  (Vide  p.  SM.)  i 

Although,  as  a  rule,  acute  gastralgia  occurs  irrespective  of  in' 


or  any  appreciable  lesion,  it  is  sometimes  associated  with  either  gastrio  •' 
duodenal  ulcer.  The  exiRt<?nce  of  ulceration  is  liable  to  be  overlookti  K- 
the  diagnostic  symptoms  be  not  marked.  This  statement  ia  eapeeialljti 
of  duodenal  ulcer.  In  several  cases  which  have  come  under  my  obsemtMl: 
profuse  hemorrhage  has  followed  attacks  of  gastralgia. 

Attacks  of  severe  gastralgia,  recurring  afler  interruptions  of  TariaUe  doi^  jj 
tion  and  accompanied  by  vomiting,  are  described  by  Charcot,  under  the  MMtjJj 
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goMtnc  criseMy  as  associated  with  locomotor  ataxia.  They  may  he  associated 
with  other  affections  of  the  spinal  cord.^ 

This  form  of  gastralgia  is  to  he  treated  hy  opiates  carried  to  the  extent  of 
procuring  relief.  A  quarter  or  a  half  of  a  grain  of  a  salt  of  morphia  may  he 
sprinkled  on  the  tongue,  and  this  dose  repeated,  if  necessary,  after  the  lapse 
of  from  half  an  hour  to  an  hour,  until  the  pain  is  relieved ;  or  the  same 
coarse  may  he  pursued  with  other  forms  of  opiate.  If  the  opiate  he  rejected 
from  the  stomach,  it  may  he  given  per  enema.  The  hypodermic  mode  of 
administration  is  well  suited  to  this  affection,  as  to  all  affections  in  which  it  is 
deared  to  produce  quickly  and  efficiently  an  anodyne  effect.  This  plan  of 
treatment  is  not  to  he  deferred  for  the  operation  of  a  cathartic  or  an  emetic 
even  if  the  attack  he  attrihutahle  to  dietetic  cause.  A  sinapism  and  fomenta- 
tions to  the  epigastrium  are  useful  as  auxiliary  measures.  An  alcoholic  stim- 
ulant may  he  added  with  advantage  if  not  contraindicated  hy  vomiting,  espe- 
cially if  the  pulse  he  feehle  and  the  surface  cold.  Rest,  regulated  diet,  and 
a  mud  cathartic  or  laxative,  provided  the  howels  do  not  act  spontaneously, 
will  constitute  the  suhsequent  treatment. 

Although  the  suffering  is  as  great  as  in  any  other  affection,  there  is  little 
or  DO  danger.  It  may  he  douhted  whether  this  affection  alone  ever  prove 
fatal ;  and  the  practitioner  may  count  with  confidence  on  procuring  speedy 
relief  by  means  of  the  plan  of  treatment  just  stated.  The  affection,  there- 
fore, is  one  of  those  which  exemplify  in  a  striking  manner  the  resources  of 
medicine. 

Chnmte  gtjutralffia  is  another  form  of  the  affection.  The  pain  is  either 
limited  to  paroxysms  which  recur  more  or  less  frequently,  or  it  is  habitual, 
with  exacerbations  at  variable  intervals.  The  pain  varies  much  in  different 
eases  as  regards  intensity,  and  also  in  different  paroxysms  or  exacerbations 
ID  the  same  case.  It  may  have  so  little  intensity  as  to  occasion  only  annoy- 
ance, or  it  may  be  so  severe  as  to  give  rise  to  extreme  suffering.  The  cha- 
racter of  the  pain  is  described  by  patients  as  burning,  lancinating,  or  gnawing. 
Frequently  the  pain  extends  from  the  epigastrium  in  different  directions — 
namely,  to  the  back,  into  the  chest,  and  laterally  into  the  right  and  the  left 
hypocnondrium. 

With  the  affection  in  some  cases  are  associated  dyspeptic  ailments,  and  in 
other  cases  there  is  no  disorder  of  digestion.  Paroxysms  or  exacerbations 
sometimes  appear  to  be  provoked  by  the  ingestion  of  food,  but  as  a  rule 
relief  of  pain  is  felt  after  eating.  The  desire  for  food  is  oftener  increased 
than  diminished.  Generally,  tenderness  over  the  epigastrium  is  wanting, 
and  pressure  frequently  affords  relief.  The  decubitus  during  the  suffering 
from  pain  b  sometimes  upon  the  belly.  Constipation  exists  much  oftener 
than  looseness  of  the  bowels.  Flatulent  distension  of  the  stomach  or  intes- 
tine is  sometimes  associated.  The  pulse  preserves  its  normal  frequency  and 
the  temperature  of  the  body  is  not  increased.  Patients  who  have  suffered 
from  the  malady  for  some  time  are  likely  to  become  melancholic  and  hypo- 
chondriacal.     I  have  known  it  to  be  associated  with  a  tendency  to  suicide. 

Grastralgia  rarely  if  ever  occurs  before  the  age  of  puberty  or  in  old  age. 
It  is  generally  considered  that  women,  much  more  than  men,  are  liable  to  it, 
but  of  39  cases  analyzed  by  Valleix  only  20  were  females.  It  affects  those 
of  good  constitution  and  the  robust  as  well  as  the  feeble  and  delicate.  Per- 
sons of  sedentary  habits  are  more  likely  to  be  affected  than  those  engaged  in 
active  pursuits.  Prolonged  mental  depression  has  been  supposed  to  favor 
its  occurrence.  It  appears  in  some  cases  to  depend  on  the  gouty  diathesis. 
Like  neuralgia  in  other  situations,  it  may  be  an  effect  of  malaria ;  and  attacks 

'  Vide  article  on  "  Gastric  Ulcer**  by  Prof.  Welch  in  the  SytUm  of  Practiced  Medicine^ 
hjf  Amarkan  AtUhorty  vol.  ii.  p.  517. 
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of  gastralpa  may  recur  with  the  regTilaritv  of  ibe  paroxysm?  of  intcrmittiMi 
fever.  I  have  known  fra.stral»j;ia  to  tnke  the  place  of  the  cold  stA^c  of  the 
paroxysm,  being  fulluwi^d  by  the  hot  and  the  sweating  stan:e.  Finally,  cau?fl 
which  induce  anaemia  or  lead  to  debility  may  be  more  or  less  involved  in  iti 
production. 

Tlio  DiAONOSif?  of  the  chronic  form  of  gastralgia  id  to  be  based  on  * 
distinctive  charaeterf* — namely,  the  occurrence  c»f  pain,  either  in  parol 
or  marked  exacerbations ;  the  relief  fretjueDtly  afforded  by  pre8fiure  a« 
ingestion  of  food;  the  persiritenee  of  appetite  in  many  cases;  and  not  inf 
<juently  the  absence  of  disorder  of  digestion  and  of  pyrexia.     Thci^e 
in  the  history  are  involved  espeeially  in  the  discrimination  of  gat^tralgi 
subacute  or  chronic  gastritis.    The  diagnosis  involves  the  exclusion  of 
ulcer  and  cancer.*    These  affections  are  to  be  excluded  by  the  absence 
diagnostic  symptoms,  irrespective  of  pain.     In  some  cases  of  iotereoaf  at  1 
algift  pain  ia  referred  to  the  epigastrium^     This  affection  is  excluded  by  th 
absence  of  its  diagnostic  criterion — namely,  tenderness  on  pressure  over  I " 
points,  posteriorly^  laterally,  and  anteriorly.* 

Chronic  gastralgia  is  likely  to  be  persisting.  Its  duration  in  different  < 
i&  extremely  variable.  In  this  respect  it  resembles  other  neuralgic  affeelion 
It  may  continue  for  many  months,  and  it  sometimes  persist*  for  raiiny  year 
As  regards  prognosis,  the  worst  to  be  apprehended  is  the  persistence  o( 
the  affection.  It  does  not  tend  to  destroy  life  either  directly  or  by  eventa 
ating  in  some  other  more  serious  disease.  It  is  not  prudent  for  the  pmcd 
tioner  to  predict  that  the  affection  will  end  speedily  or  within  any  definiti 
period,  yet  not  infretjuently  it  does  not  continue.  In  certain  cases  it  i»  oq 
of  the  affections  moat  rebellious  to  therapeutical  measures,  but  in  other  ca 
it  is  readily  amenable  to  treatment. 

In  the  TREATMENT  of  gastralgia  clinical  experience  has  abundantly  shown 
certain  measures  formerly  in  vogue  to  be  not  only  ineffectual,  but  prejudi.  in! 
This  remark  has  reference  to  general  and  local  bloodletting,  emetics,  nj<  i   n 
rials,  purgative  remedies,  and  perhaps  also  vesication  or  other  modes  of  acnvc 
counter-irritation.    Anodyne  remedies  are  fre(|uently  called  for  to  relieve  paiiu 
If  the  pain  be  severe,  opium  can  hardly  be  dispensed  with:  but  in  this,  i 
in  other  painful  affections  which  are  likely  to  be  persisting,  the  liability  i 
the  formation  of  a  habit  of  using  opium  is  to  be  considered.     Moreover,  th 
use  of  opium,  aside  from  the  palliation  of  pain,  is  objectionable  on  accuuil 
of  its  interference  with  the  appetite  and  digestion,  and  in  this  way  it  ma] 
contribute  to  perpetuate  the  affection.     Opium  is  therefore  to  be  used  wilT 
circumspection,  and  when  practicable  other  palliative  measures  are  to  be  sul 
stituted,  such  as  belladonna,  liyoseyamuSj  etc.     Fomentations  and  embroc 
tions  containing  opium,  chloroform,  aconite,  etc.  will  sometimes  succeed 
affording  relief.     Cold  applied  to  the  epigastrium  has  been  found  effeetui 
Certain  remedies  appear  in  some  cases  to  exert  a  curative  influence.     Bli 
muth  is  one  of  these.      I  have  known  large  doses  of  this  remedy  to 
promptly  curative.     Monnerct  advises  it  to  be  given  to  the  extent  of  on 
two,  or  three  ounces  daily.     These  enormous  does  are  not  requinid.     Wha| 
ever  curative  power  the  remedy  has  will  be  exerted  in  doses  of  from  a  scrufj 
to  a  drachm  three  or  four  times  daily.    Alum  has  been  recommended  in  dos 
of  from  ten  to  twenty  grain.*^  three  or  four  times  daily.     Strychnin  and  nc 
vomica  have  been  found  usefuK  especially  if  the  affection  be  associated  will 
the  formation  of  gas.     A  cjuarter  of  a  grain  of  the  extract  of  nux  vomica  ma 
be  given  three  or  four  times  daily.     Other  remedies  which  may  be  cmplnyi 

*  For  the  points  involved  in  the  differentiation  from  gastric  ulcer,  vide  S^ni^m  ^  J 
Heal  Mniirinr^  fnj  American  AuthorSj  vol.  li.  p,  516* 
»  Vide  p.  18S. 
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Ith  a  Tiew  to  a  curative  effect  are  the  nitrate  of  silver  and  the  subcarbona 
'  iron  (precipitated  carbonate  or  sesquioxide),  given  in  drachm  doses,  ai 
te  iodide  of  potassium,  as  in  other  neuralgic  affections.     Another  remedy 
A  purified  oxide  of  manganese  in  doses  of  from  five  grains  to  half  a  drachi 
iree  times  daily.    Of  curative  remedies,  in  my  experience,  quinia  in  full  dose. 
most  likely  to  prove  successful.     The  doses  should  be  sufficient  to  produce 
Bchonism,  which  should  be  steadily  maintained  for  about  two  weeks.     If  at 
fee  end  of  this  time  a  curative  effect  be  not  exerted,  it  is  useless  to  continue 
be  remedy  longer.     Although  it  often  succeeds,  it  not  infrequently  fails. 
Liter  quinia,  arsenic,  given  in  small  doses  and  continued  without  increase 
t  doee,  has  been,  in  my  experience,  the  most  successful  remedy.     Salicin,  a 
laebm  or  more  given  daily,  is  sometimes  curative.     In  the  hands  of  Leube, 
hard  and  Rockwell,  and  others  electricity  has  proved  efficacious.     The  con- 
Haai  current  is  the  form  to  be  employed. 

Meaaures  of  treatment  other  than  the  employment  of  direct  curative  rcm- 

ifin  are  of  importance.    Change  of  habits  from  those  of  sedentary  to  active 

|tf»  IB  of  the  first  importance  in  certain  cases.    The  moral  influence  of  recrca- 

Ibe,  change  of  scene,  etc.  is  often  of  more  service  than  medicines.     The  diet 

dboold  be  nutritious.     It  should  not  be  restricted.     Alcoholic  stimulants  in 

mideiation  with  meals  may  be  advised  for  a  time,  exercising  that  reserve 

Srtated  by  the  danger  of  patients  becoming  addicted  to  their  habitual  use. 

Iiuc  remedies  in  most  cases,  continued  steadily  for  a  long  period  and  varied 

fat  time  to  time,  are  advisable*    The  valerianate  of  zinc  may  be  mentioned 

Ma  tonic  remedy  likely  to  prove  useful.     Preparations  of  iron  are  especially 

ykated  if  ansemia  be  present.     Dyspeptic  ailments  which  may  or  may  not 

'  ktseociated  are  to  receive  appropriate  treatment.    In  short,  the  object,  aside 

\  ftm  the  employment  of  palliative  and  curative  remedies,  is  to  endeavor  to 

rive  the  digestive  organs  and  the  system  in  the  best  possible  condition,  and 

w  this  end  hygienic  and  medicinal  measures  are  to  be  adapted  to  the  cir- 

peculiar  to  individual  cases. 


CHAPTER    V. 

INFLAMMATORY  DISEASES  OF  THE   INTESTINE. 

Qical  Characters  of  Acute  Dysentery.— Sporadic  Dysentery.— Epidemic  Dysen- 
.— Chronic  Dysentery. — Inflammation  and  Perforation  of  the  Ciecum.— Fecal 
cas.— Inflammation  and  Perforation  of  the  Vermiform  Appendix.— Colitis.— 
litis.- Acute  Enteritis.— Subacute  and  Chronic  Enteritis. 

Acute  Dysentery. 

term  dysentery  has  long  been  in  use  to  designate  an  inflammatory 

tse  of  the  large  intestine  characterized  by  mucous  and  bloody  dejec- 

'  by  tenesmus.     As  a  name  for  the  disease  it  is  not  very  distinctive, 

ilogy  simply  expressing  intestinal  difficulty  ;  but  it  is  not  easy  to 

\  a  term  conformable  to  the  nomenclature  of  inflammatory  aifec- 

bere  is  no  anatomical  name  for  the  large  intestine  as  a  whole.     The 

ntery  has  the  advantage  of  not  expressing  anything  errn»— 
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doubtful  irt  regard  to  tlic  patbological  cliaracter  of  the  disease.  Acute  and 
chronic  dysentery  claim  separiitc  consideration.  Acute  dyseniery  occurs  jts 
a  sporadic  and  as  an  epidentic  disease.  This  ii  a  distinction  of  much  dirn'  i1 
importance.  AAer  having  cunsidered  the  anatuinical  cJiaracters  t»f  «pM 
and  epidemic  dysentery,  these  two  forms  of  the  disease  will  be  treat t;«i  ui 
separately  as  regards  clinical  history,  pathological  character,  etc. 

Anatomical  Characters. — After  death  from  acute  dysentery  the  mucoas 
membrane  of  the  large  intestine  la  in  a  conditinn  either  of  simple  tu-  i- 

lent  or  of  diphtheritic  inflammation.     Anatomical! Vt  therefore,  the 
distinguished  as  simple  inflammatory — or,  a*  it  ia  also  called  in  aecor  '  t 

German   nomenclature,  catarrhal  dysentery ^ind  as  diphtheritic   <i 
Most  of  the  cases  of  sporadic  dysentery  arc  of  the  simple  inflammatory  va 
which  is  the  milder  of  the  two  varieties.    The  largest  number  of  cases  of  - 
theritic  dysentery  belong  to  the  epidemic  form  of  the  disease.     The  anatMrn- 
ical,  however,  cannot  be  used  interchangeably  with  the  clinical  terms.     Diph 
theritic  dysentery  may  occur  sporadically,  and  epidemic  dysentery  usuall;^ 
includes  a  large  number  of  ca^es  of  the  simple  inflammatory  variety,     ThcT# 
arOj  moreover^  all  grades  of  transition  between  the  mildest  casea  of  simple  in 
flammatory  dysentery  and  the  most  malignant  cases  of  diphtheritic  dysenterv, 
It  is  not  always  possible  during  lifo  to  distinguish  between  simple  and  dipL 
theritic  inflammation  of  the  large  intestine.     Fur  these  and  other  reasons  ' 
IS  most  convenient  to  treat  of  the  clinical  history  of  acute  dysentery  undi 
the  headings  Sporadic  and  Kpidemic   Dysentery,  but  to  describe  the  anato 
leal  appearances  first  of  simple  and  then  of  diphtheritic  inflammation  of  t 
large  intestine. 

Dysentery  in  the  acnie  mmple  (catarrhal)  variety  is  a  simple  inflnmmatioti 
of  the  inner  coats  of  the  large  intestine.  The  inflammatory  process  is  usually 
more  intense  in  certain  situations  than  in  others*  The  parts  most  involved 
are  the  ciecum,  the  hepatic  and  the  splenic  flexures  of  the  colon,  the  sigmoid 
flexure  and  the  rectum.  These  are  the  parts  where  the  contents  of  the  large 
intestine  remain  longest  in  contact  with  the  mucous  membrane.  The  inflam- 
mation often ^  although  not  invariably,  increases  in  degree  toward  the  hjwcr 
end  of  the  large  intestine.  The  lower  part  of  the  ileum  is  also  frequently 
involved  in  the  inflammatory  process. 

The  mucous  membrane  is  reddened,  softened,  and  swollen.     The  redncsf  is 
usually  in  patches,  and  is  most  intense  in  the  situations  named.     The  col 
Taries  from   light  pink  to   dark,  livid  red.     The   redness   is  due  chiefly 
hypersemia,  as  is  evident  from  the  arborescent  appearance,  especially  mark 
when  the  intestine  is  ezamiued  by  transmitted  light.     In  addition  to  ^on<rf»! 
tion,  however,  there  are  usually  extravasations  of  blood  in  the  ro  11 

submucous  tissues  in  the  form  either  of  punctate  or  of  diffuse  cr^ 
It  may  happen  that  a  congested  appearance  is  not  evident  after  death, 
may  be  the  case  in  inflammation  of  other  mucous  membranes.     The  surfa 
of  the  mucous  membrane  is  covered  with  a  layer  of  tenacious  mucus,  eith 
colorless  or  of  a  yellowish  or  brownish-red  hue  from  admixture  of  bile  a 
blood,     ^^omctimes  the  admixture  of  pus  is  sufficient  to  give  an  opai|ue,  y 
lowish  color  to  the  mucus.     The  mucus  contains,  microscopically,  pus-eel 
red  blood-corpuscles,  and  desquamated  epithelial  cells.    Both  the  mucous  me 
brane  and  the  submucous  tissue  are  swollen,  the  latter  often  in  ili 
degree*     This  swelling  is  due  t^  congestion,  together  with  the  exii 
serum  and  of  pus-cells.     The  solitary  follicles  are  usually  swollen,  and  the; 
appear  as  grayish-white  projections  about  the  size  of  a  pin's  head,  surroundei 
by  a  zone  of  congestion.     They  may  become  as  large  as  a  small  pea.     Som 
times  the  inflammation  seems  to  be  chiclly  in  the  follicles.    The  disease  ta  thi 
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sometimes  called  fiMivnlnr  Jy^entery.     If  there  have  been  repeated  attacks 
of  acute  dysentery,  or  if  the  acute  passes  into  a  chronic  sta^^e,  the  mucous 
membrane  becomes  more  or  less  pigmented.     Points  of  dark  pigment  appear 
in  the  centre  of  the  solitary  and  of  the  agminated  follicles.     In  Pever*s    ^ 
patches  this  pigmentation  gives  rise  to  the  so-called  shaven-beard  appearance.  ^     .^j. 
The  pigment  is  chiefly  in  the  form  of  brown  grannies  in  the  lymphoid  cells.        Z**^ 
Diffuse  patches  and  streaks  of  slate-colored  or  brownish  pigmentation  may  •••-  ^"^^^ 
appear  outside  of  the  follicles  in  the  mucous  membrane,  especially  in  the 
large  intestine.     Small  follicular  ulcers,  due  to  softening  and  breaking  down 
of  the  follicles,  are  often  observed  in  acute  dysentery,  especially  in  the  fol- 
licular variety.    The  peritoneum  over  the  parts  most  inflamed  may  be  normal 
or  it  may  be  coated  with  a  layer  of  fibrin. 

Microscopical  examination  shows  the  small  veins  and  capillaries  of  the 
mucous  membrane  and  of  the  submucous  tissue,  particularly  of  its  upper 
layers,  distended  with  blood.  In  some  places  there  may  be  only  hypersemia, 
but  as  a  rule  there  is  distinct  evidence  of  inflammation.  This  is  afforded  by 
the  presence  of  pus-cells.  The  pus-cells  are  particularly  abundant  near  the 
muscnlaris  mucosae  (Brticke's  muscle),  just  below  the  glands  of  Lieberkiihn, 
where  there  is  normally  a  rich  network  of  blood-vessels.  The  pus-cells  are 
frcc|uently  observed  in  swarms  around  the  small  veins.  There  are  also  pus- 
cells  in  the  mucous  membrane  between  the  glands  of  Lieberkiihn  ;  but  as  the 
connective  tissue  in  this  situation  is  of  the  variety  called  adenoid,  which  nor- 
mally is  densely  infiltrated  with  lymphoid  cells,  it  is  difficult  to  determine 
here  the  presence  of  a  moderate  number  of  pus-cells,  as  these  anatomically 
resemble  the  lymphoid  cells.  If  the  pus-cells  accumulate  in  large  number, 
they  press  apart  and  distort  •the  glands  of  Lieberkiihn.  The  enlargement  of 
ihe  solitary  follicles  is  due  to  an  increase  in  the  number  of  lymphoid  ele- 
ments. These  infiltrate  the  surrounding  submucous  tissue.  In  addition  to 
the  emigration  of  white  corpuscles  more  or  less  red  corpuscles  escape  by  dia- 
pedesis.  The  larger  hemorrhages  are  the  result  of  rupture  of  the  vessel- 
walls  ^rhexis).  The  spaces  between  the  fibres  of  the  submucous  tissue  are 
distended  by  the  presence  of  serum  (oedema).  As  already  said,  the  accu- 
mulation of  lymphoid  cells  may  be  sufficient  to  compress  the  tubules  of  Lie- 
berkuhn.  In  this  way  the  tubules  may  be  obstructed  in  certain  parts.  They 
may  undergo  cystic  dilatation  below  the  seat  of  obstruction.  Most  of  the  epi- 
thelial cells  lining  the  tubules  are  distended  with  mucus,  and  they  appear  as 
so-called  goblet  or  caliciform  cells — f'oniis  which  are  normally  very  frequent 
in  the  large  intestine.  The  fate  of  the  columnar  epithelium  covering  the  inner 
foirface  of  the  mucous  membrane  is  uncertain.  As  under  nonnal  circumstances 
this  epithelium  soon  desquamates  after  death,  its  absence  from  its  normal  place 
in  inflammation  cannot  be  considered  evidence  of  its  separation  during  life.  It 
is  not  probable  that  extensive  desquamation  of  the  epithelium  occurs  during 
life. 

The  description  which  has  been  given  of  the  histological  changes  in  acute 
simple  inflammation  of  the  intestine  in  dysentery  is  applicable  to  the  same 
variety  of  inflammation  in  other  conditions,  as  in  acute  enteritis.  It  is  espe- 
cially the  involvement  of  the  lower  part  of  the  large  intestine  in  the  inflam- 
matory process  which  characterizes  acute  dysentery.  As  is  evident  from  the 
description,  there  are  no  changes  in  acute  simple  dysentery  which  may  not 
undergo  resolution,  with  the  exception  of  the  follicular  ulcerations,  which 
are  by  no  means  always  present,  and  which  may  readily  cicatrize.  More  or 
less  pigmentation  and  atrophy  of  the  mucous  membrane  usually  remains 
after  an  attack  of  dysentery. 

Some  writers  describe  a  more  severe  form  of  purulent  inflammation  than 
'  that  to  which  the  name  simple  inflammatory  dysentery  has  been  given.     In 
SO 
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this,  excessive  suppuration  occurs  and  ulcers  are  formed  by  dostraction  of  the 
superficial  layers  of  the  mucous  membrane.  Follicular  ulcers  are  preaent  at 
the  same  time. 

Dysentery  with  diphtheritic  or  pseudo-mnnhranous  exudation  is  a  mnek 
graver  disease  than  the  simple  inflammatory  variety.  It  is  called  diphthe- 
ritic, not  on  account  of  any  connection  with  diphtheria  of  the  pharynx,  but  ia 
consequence  of  the  resemblance  between  its  lesions  and  those  of  diphtheritie 
inflammation  of  the  throat.  It  is  also  called  fibrinous  (croupous)  dysentcrji 
and  corresponds  in  its  more  severe  manifestations  to  the  putrid  and  gangm- 
ous  dysentery  of  the  old  writers.  Diphtheritic  inflammation  of  the  lii]p 
intestine  is  characterized  by  the  presence  of  an  exudation  containing  fibrin, 
blood,  and  pus-cells  upon  the  surface  and  in  the  substance  of  the  macoos 
membrane,  combined  with  sloughing  and  conse(]uent  loss  of  substance  of  the 
mucous  membrane.  A  large  number  of  cases  of  epidemic  dysentery  are  of 
this  type,  but  it  may  also  occur  sporadically. 

According  to  Virchow,  diphtheritic  dysentery  is  always  preceded  by  sinpb 
inflammation  of  the  large  intestine.     Others  believe  that  the  inflammatiot 
may  be  diphtheritic  from  the  onset.      However  this  may  be,  diphtheritie 
inflammation  is  very  frequently  combined  with  simple  inflammation.    Th$ 
morbid  changes  arc  usually,  as  in  simple  inflammation,  most  marked  in  tbt 
caBCum,  the  flexures,  and  the  rectum,  and  they  affect  by  preference  the  projeel* 
ing  folds  of  the  mucous  membrane.     The  inflammation  is  often  most  intCMf 
in  the  sigmoid  flexure  and  the  rectum,  and  it  may  be  confined  to  these  paitc 
Sometimes  the  rectum  escapes.     In  other  cases  the  inflammation  is  anintow 
rupted  from  the  beginning  t-o  the  end  of  the  large  intestine.    In  the  lower  perl 
of  the  ileum  simple  inflammation  is  frequently  present,  but  there  is  nrelj 
diphtheritic  inflammation.     In  the  early  stages  of  the  diphtheritic  process  tkl 
inner  surface  of  the  large  intestine  presents  here  and  there  patches  of  gn;p 
ish-red,  yellow,  or  variously  discolored  material,  of  varying  thickness  wii  j 
extent,  usually  soft,  but  sometimes  firm.     This  pseudo-membranous  depodi  J 
consists  of  an  exudation  of  fibrin,  pus,  and  blood  involving  the  upper  bjM 
of  the  mucous  membrane.     It  extends  in  depth  and  destroys  the  vitality  si 
the  invaded  tissue.     The  mucous  membrane  and  often  the  subjacent  timss. 
slough.     In  this  way  the  so-called  diphtheritic  iilcers  are  produced,  wkiak 
may  extend  only  in  part  through  the  mucous  membrane,  or  they  may  ezposi 
the  submucous  tissue  and  even  the  muscular  coat  of  the  intestine.     Bytei 
ther  extension  of  the  sloughing  process  the  wall  of  the  intestine  may  b6p» 
forated  and  a  fatal  peritonitis  induced.     This  occurrence  is  infrequent.    lU 
diphtheritic  ulcers  are  irregular  in  shape,  their  walls  being  bevelled  or  abrepli 
in  some  cases  overhanging.     Sometimes  little  openings  appear  in  the  bed  of 
the  ulcer,  which  lead  into  dilated  tubules  of  Lieberkiihn.    The  ulcers  nsyhl, 
so  extensive  that  the  undcstroyed  mucous  membrane  appears  in  the  fornsf 
scattered  islands  rising  from  the  surrounding  depressions.    The  mucoas  i 
brane  may  slough  away  in  little  shreds  or  in  larger  coherent  masses.  sometiMt 
several  inches  in  extent.    In  advanced  cases  the  inner  surface  of  the  intestnn 
— with  the  ulcerations,  the  pseudo-membranous  deposits,  the  ridges  of  nmeoM 
membrane,  the  partially  detached  sloughs,  all  of  various  colors  and  consisteM 
— presents  a  peculiarly  variegated  appearance.     Enlargement  of  the  folliekl 
and  follicular  ulcerations  may  likewise  be  present.     The  submucous  tissM^ 
where  preserved,  is  usually  much  swollen  and  infiltrated  with  blood  and  M 
Submucous  abscesses  may  form  and  undermine  the  mucous  membrane.    iW. 
peritoneal  covering  of  the  inflamed  portion  of  the  intestine  is  congested  sil 
is  frequently  coated  with  fibrin.     Thus,  circumscribed  and  sometimes  gensilt 
peritonitis  may  occur,  agglutinating  the  coils  of  intestine. 

The  microscopical  examination  shows  sometimes  distinctly  fibrillated  ffliw 
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enclosing  red  blood-corpuscles,  pus,  and  epithelial  cells,  as  a  firm  layer  upon 
the  surface  of  the  mucous  membrane,  extending  into  the  glands  of  Lieberkiihn 
and  infiltrating  the  substance  of  the  mucous  membrane.  Frequently,  how- 
ever, the  pultaceous  deposits  on  the  inner  surface  of  the  intestine  present  lit- 
tle evidence  of  structure,  but  consist  of  a  mass  of  granular  material,  low  vege- 
table organisms,  and  decomposed  blood.  In  the  sloughs  of  mucous  membrane 
careful  inspection  may  reveal  traces  of  the  glands  of  Lieberkiihn.  These 
glands,  when  preserved,  often  present  constrictions  and  cystic  dilatations. 
These  cysts  may  invade  the  solitary  follicles.  In  the  submucous  layer  a  net- 
work of  fibrin  appears  in  the  dilated  interstices  of  the  connective  tissue,  espe- 
cially in  the  lymphatic  vessels.  Hemorrhages  and  pus-cells  are  abundant. 
Bacteria  are  frequently  observed  in  the  coats  of  the  intestine  and  in  the 
pseudo-membranous  deposits.  It  is  difficult  to  assign  to  these  and  the  other 
forms  of  low  organisms  observed  here  any  pathological  significance,  as  they 
are  normally  present  in  large  number  in  the  feces,  and  as  decomposition 
rapidly  attacks  the  sloughy  masses  in  dysentery.  Coagulation  necrosis  is 
probably  an  essential  element  in  the  pathology  of  diphtheritic  dysentery,  as 
of  fibrinous  inflammations  of  mucous  membranes  in  general. 

When  the  sloughing  process  involves  the  mucous  membrane  of  most  of  the 
large  intestine  death  is  almost  inevitable.  Less  extensive  diphtheritic  ulcer- 
ations may  cicatrize.  Granulation-tissue  develops  from  the  surface  of  the 
nicer.  (For  the  repair  of  ulcers,  see  Part  I.  p.  39.)  The  cicatrix  is  com- 
posed of  dense  fibrous  tissue,  covered  with  epithelium  but  without  glandular 
elements.  The  cicatrix  is  usually  puckered,  and  it  causes  some  contraction  of 
the  surrounding  tissue.  Sometimes,  but  not  frequently,  stricture  of  the  intes- 
tine, followed  by  grave  and  even  fatal  symptoms,  is  produced  by  the  contrac- 
tion of  these  cicatrices.  The  healing  of  these  ulcers  is  slow  and  is  attended 
by  the  symptoms  of  chronic  dysentery. 

Of  changes  in  other  organs  of  the  body  occasionally  observed  in  diphtheritic 
dysentery,  abscess  of  the  liver  deserves  especial  mention.  This  is  a  frc(|uent 
complication  in  tropical  climates.  It  is  not  frequent  in  this  climate,  but  it 
seems  to  be  oftener  observed  here  than  in  Great  Britain  and  on  the  continent 
of  Europe.  The  abscesses  are  usually  multiple.  They  are  explained  by  the 
transportation  of  infectious  emboli  derived  from  thrombi  in  the  mesenteric 
veins  proceeding  from  the  diseased  intestine.  The  mesenteric  glands  are 
usually  swollen,  and  they  may  suppurate.  Pulmonary  complications,  such 
as  pneumonitis  and  oedema,  are  frequent.  Parenchymatous  degeneration  of 
the  kidney  and  occasionally  acute  difi'use  nephritis  occur.^ 

The  foregoing  account,  of  the  anatomical  characters  is  of  course  descriptive 
of  appearances  observed  in  fatal  cases  of  sporadic  and  epidemic  dysentery.  It 
is  to  be  added  that  in  either  form  the  disease  is  not  infrequently  so  mild  as  to 
involve  no  danger,  and  hence  in  mild  cases  the  opportunity  of  inspecting  the 
parts  after  death  is  not  offered.  There  are  but  few  diseases  in  the  nosology 
which  offer  a  wider  contrast  than  the  mildest  cases  of  sporadic  and  the  gravest 
cases  of  epidemic  dysentery. 

Sporadic  Dysentery. 

Clinical  History. — Dysentery  is  generally  preceded  by  simple  tliarrhoea  ; 
that  is,  more  or  less  frequent  and  loose  dejections  of  a  feculent  character. 

*  An  exhaustive  consideration  of  the  pathology  and  of  other  subjects  pertaining  to  tlie 
natural  history  of  diarrhoea  and  dysentery  is  given  by  Woodward  in  the  second  medical 
Tohime  of  the  Medical  and  Surgical  Hikoi-y  of  the  War  of  the  Rebellion^  Washington, 
1879. 
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Of  33  rccoriJcd  cases  wliieli  I  have  analystod  with  reference  to  this  poiitt,  lhf*w 
dejection^  preceded  tlie  eharaeteri.stic  dysenteric  evaeuations  in  3i*,  The  Ut- 
ter appeared  after  the  former  had  exisiled  for  a  period  varyinp  froDi  tweiuy' 
four  hours  to  seven  days,^  Witii  thi^  prodrouiie  diarrh«ea  there  are  colli 
paiiii*,  the  appetite  i»  impaired,  and  there  h  a  general  feeling  of  nialaisc,  A 
pronounced  ehill  rarely  oeeurj*,  and  even  chilly  sensations  are  not  conim*>?» 

The  various  in^jjredient^  which  may  enter  into  the  composition  of  *' 
stools  are — feculent  matter,  mueus,  blood,  pus,  s^erum,  pseud o-m em Vjni  ► 
lie  tissue,  bacteria  toj*:ether  with  other  h>w  or«ranisms,  and  undigeMted  aln 
According  to  the  prepondenmce  of  one  or  more  of  the^e  substances  the 
are  desc r i  bed  a s  ni  ucou  s ,  m  «  co-  p  u  r u  1  en  t ,  m  u  co-sa  n  g u  i  n  eou  s ,  scnvsa  n  gw  i  r  i 
eatiguineo-purulont,  gangrenous,  bloody,  or  purulent.    The  presence  of  pst.  -  . 
membranes  and  of  necrotic  portions  of  the  intestinal  coats  is  characteristic  of 
the  diphtheritic  form  of  inflammation.     The  other  ingredients  are  common  to 
both  varieties  of  inflammation.    The  development  of  the  disease  is  denoted  by 
characteristic  evacuations  consisting  of  mucus,  with  which  more  or  le&s  blo<»d 
ia  usually  commtnulod.      The  fjnantity  passed  at  each  act  of  defecation  h 
generally  small,  but  the  act  is  repeated  at  short  int^-rvals,  slight  e\  i 
ofVen  taking  place  every  hour  or  two,  and  sometimes  a  few  monp^ 
intervening.     The  mucus  is  discharged  in  the  form  of  clumps  of  a  ^lHoul-L 
or  reddish  glairy  material,  sometimes  without  feces  and  somettmesi  art»u!ni 
balls  of  feces.     The  c|uantity  of  mucus  expelled  in  some  cases  i§  abnm 
and  forms  a  jelly-Hke  mass  not  unlike  a  collection  of  the  rusty  sputa  of  j 
monitis,     Microscopiea!   examination  of  the  mucous  discharges  sliowi^ 
resembling  the  white  blood-corpuscles  f  called  often,  in  this  situation,  mm 
corpuscles,  but  in  no  way  differing  fruui  pus -eel  Is),  red  bloiid-corpu^cle^,  tiae- 
leria,  and  sometimes  cylindrical  and  flattened  epithelial  cells.     The   mucus 
itself  is  characttjrized  by  it^  viscid  nature,  and  by  iu  precipitation  with  acetic 
acid  in  the  form  of  threads  and  flakes  of  mucin  insoluble  in  an  excess  of  the 
acid.     When  the  mucous  or  pus-eorpuBcles  are  present  in  large  ntiml>er  the 
substance  aci|uires  an  opaf|ue  whitish  or  yellow  appearance,  and  is  called 
inueo-pus.     The   blood  may  give  a  difl'use  or  a  streaky  red  cohir  to  the  dis 
charges.     After  the  characteristic  dysenteric  stools  appear,  feculent   matte; 
are  usually  entirtdy  absent.     These  may,  however,  appear,  at  intervnls  c«p 
cially  in  the  form  of  hard  balls  of  feces  called  scybala.     When  imj 
begins  feculent   matters  appear  in  the  stools.     In   mild  cases  the  a 
may  remain  mucous  throughout  the  whole  course  of  the  disease.     In  ai'Vrre 
cases  of  sporadic  (and  fretjuently  in   epidemic)  dysentery  the  discharge  of  a 
t4ero-Hanguini>lent  litjuid  occurs.     The  serous  fluid  is  very  rich  in  albumen,  of 
which   large  quantities  may  be  preci[»itated,  after   filtration,  by  nitric  acid. 
The  amount  of  albumen  is  much  greater  than  can   be  accounted  for  by  the 
admixture  of  blood.     It  is  the  result  of  exudation  of  the  blood-plastua.     The 
characteristic  stools  of  dipht!»eritic  inflammation  of  the  large  intestine  consis-t 
of  a  »ero-»angaineous  fluid  containing  small  morsels  of  pseudo-mcmbranousand 
necrotic  tissue.     These  morsels  have  been  compared  to  raw  minced  meat,  and 
the  yellowish-red  fluid  containing  tliem  was  called  by  the  older  writers  loturm 
caruium.     The  microscopical  examination  of  these  shreds  and  particles  ft 
quently  shows  only  a  mass  of  decomposing  granular  matter  and  bacteria  mi 
gled  with  blood-corpuscles  and  jjerhaps  indistinctly  flbrillated  fibrin,     fn  ofh' 
Bjiecimeult  the  fibrin   may  be  more  distinct.     The  examination  of  a  t 

number  oC  specimens  will  usually  bring  to  view  some  in  which  fraj:i  k 

the  tubule.9  of  Lieberkiihn  can   be  recognized,  and  thus  la  demonstnited  tbi 
origin  of  these  particles  from  necrosed  intestinal  mucous  meTnbrane.     Thetifi^ 
8to(dsi  emit  a  peculiarly  offensive,  cadaveric  odor.     Less  frequent  thaa  tlie 
*  Clinical  Bppmi  oh  DyxtnUevift  based  on  an  analyuia  of  49  caa«Sy  by  the  author^  1S53L 
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presence  of  these  small  shreds  is  the  discharge  of  large  fragments  of  necrosed 
mucous  membrane.  These  may  be  several  inches  in  length.  The  stools  con- 
taining them  are  dark  in  color,  have  a  putrid  odor,  and  are  called  gangrenous. 
The  tubular  pseudo-membranous  casts  which  have  been  described  by  some 
writers  are  composed  of  inspissated  mucus.  They  are  very  rarely  observed 
in  dysentery,  but  are  present  in  a  rare  form  of  enteritis  called  membranous 
enteritis,  muco-colitis,  or  tubular  diarrhoea.  Bacteria  are  present  in  dysenteric 
stools  in  enormous  number.  Fungus-spores  and  infusoria  are  also  observed. 
The  stools  may  consist  almost  wholly  of  blood  or  they  may  be  chiefly  pur- 
ulent. Little  transparent  clumps  resembling  granules  of  boiled  sago  or  frogs' 
spawn  have  been  seen  in  dysenteric  stools.  According  to  many  writers,  they 
consist  of  masses  of  mucus  moulded  into  a  round  form  in  follicular  ulcers. 
According  to  Virchow,  they  are  colored  blue  with  iodine,  and  are,  in  reality, 
nnd]fi:ested  granules  of  starch.  Woodward  also  considers  them  to  be  of  a 
starchy  nature.  Dysenteric  stools  are  usually  alkaline  in  reaction,  and  are 
said  to  contain  carbonate  of  ammonia. 

The  inflammation  of  the  rectum  occasions  a  sensation  as  if  this  portion  of 
the  bowel  were  filled,  and  leads  to  the  frequent  desire  to  defecate,  with  as  much 
straining  as  the  soreness  of  the  parts  will  allow.  This  disposition  to  strain 
ineflfectually  is  called  tnipsmus.  Sometimes  the  straining  eflbrts  produce  pro- 
lapsus of  the  intestine.  The  evacuations  are  frequently  preceded  by  griping 
or  colic  pains  which  are  called  tormiua.  The  tormina  and  tenesmus  are  nol; 
proportionate  to  the  gravity  of  the  disease.  They  are  sometimes  wanting  in 
fatal  cases,  and  are  prominent  symptoms  in  some  mild  cases.  They  are,  how- 
ever, the  chief  sources  of  suffering.  Tenderness  on  pressure  is  in  some  cases 
more  or  less  marked  over  the  descending  colon  and  sometimes  over  the  whole 
tract  of  the  large  intestine.  It  is  rarely  great,  and  not  infrequently  is  wanting. 
3Ieteorism  or  tympanitic  distension  is  rarely  present.  The  abdomen  is  usually 
depressed.  Strangury  and  retention  of  urine  are  occasional  symptoms,  and 
in  the  female  leucorrhaca  may  be  produced.  Redness  and  excoriation  around 
the  anus  may  be  produced  by  the  irritation  of  the  dejections.  Perineal 
abscess  is  an  occasional  result  of  an  extension  of  the  inflammation.  Intus- 
susception, with  the  symptoms  of  ileus,  sometimes  occurs  in  children. 

The  pulse  in  the  majority  of  cases  is  but  little,  and  sometimes  not  at  all, 
accelerated.  The  body-heat  is  but  moderately  or  slightly  increased.  Kxcep- 
tionally,  high  febrile  movement  exists.  The  thermometer  may  show  an 
increase  of  temperature  to  103°  or  104°.  Great  frequency  of  the  j)ulse 
always  denotes  gravity  and  danger,  but  the  converse  does  not  hold  good.  In 
some  fatal  cases  the  pulse  is  never  much  accelerated.  The  tongue  may  be 
frosted  or  more  or  less  coated,  or  it  may  present  a  natural  appearance.  Dur- 
ing the  course  of  the  disease  the  appetite  is  sometimes  more  or  less  diminished 
or  is  lost.  Thirst  is  usually  present,  and  is  sometimes  urgent.  Vomiting 
occasionally  occurs,  and  may  be  prominent  as  a  synipt(>m,  the -matter  voniitiHl 
being  of  a  greenish  color.  The  intellect  is  unaffected,  as  a  rule,  delirium 
occurring  with  great  infrequency  in  cases  which  end  in  recovery,  but  occa- 
sionally, in  cases  which  prove  fatal,  being  present  toward  the  close  of  life. 
The  loss  of  strength  varies  greatly  in  different  cases  according  to  the  inten- 
sity and  extent  of  the  local  affection,  depending  also  on  the  condition  of  the 
patient  when  attacked. 

The  duration  of  the  disease  from  the  date  of  the  attack  to  convalescence 
raries  from  four  to  twenty-one  days.  These  figures  represent  the  minimum 
and  maximum  duration  in  thirty  recorded  cases. 

Pathoixkhcal  Character. — Our  present  knowledge  of  the  pathology  of 
sporadic  dysentery  embraces  only  the  intestinal  affection,  the  local  and  gene- 
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ral  phenomena  which  make  up  the  clinical  history  hcing  siymptomatrr  nf  thii 
aflfection.  The  pathological  character  of  the  iiite»tihal  aficctinu  is  ibc  fsmfl 
in  the  sporadic  as  in  the  epidemic  form  of  the  disease. 

Writers  have  descrihed  different  varieties  of  the  disease,  distinguish^  mm  ^ 
typhoid,  bilious,  intermittent  and  remittent,  febrile  and  non'fcbrilc,©ti.*.    Thea 
terms  denote  eitlicr  variations  in  the  pdienomena  of  the  disease  or  the  chics- 
isteneo  of  other  diseases.     Dysentery  may  occur  as  a  compUc^tion  of  ct»ti- 
tiuued  and  of  periodical  fever.     Rheumatism  and  dysentery  are  occuHionally 
associated.     These  combinations  are  important  in  their  piractical  rolatiutis,  but 
it  di>es  not  follow  that  the  disease  under  these  ci re wm. stances  is  wjiecitir  i'* 
different  from  its  ordinary  form.      Variations  as  regards  febrile  iiiuvtn 
supposed  disorder  of  the  liver,  etc.  do  not  affect  the  special  character  ot   iu*i 
disease.      Paralysis  affecting  certain  muscles,  especially  the  muscles  of   the 
lower  limbs  (parapleuia),  has  been   observed  in  s«iine  oases  Xq  either  arnni- 
pany  or  fullow  dys^entery  ;  and  different  theories  have  been  pr<:»posed  n>c\t  !  >;, 
a  supposed  patholofrieal  connection  between  the  paralytic  and  ihe  <^ 
affection.     The  truth  is,  the  affections  are  so  rarely  connected  that  lii 
ciation  is  probably  a  mere  coincidence. 

CAUSATIopf. — Xo  age  is  exempt  from  liability  to  this  dise^ise,  >>iit  in  the 
majority  of  cases  tlie  patients  are  adults  and  less  than  thirty-five  years  of 
age,  A  larger  numVicr  of  males  than  females  are  attacked,  but  the  pre- 
ponderance is  not  sufficient  to  show  that  a  marked  predisposition  rclat^^s  to 
sex.  The  causation  has  a  very  obvious  relation  to  climate.  The  dtsca^  is 
much  more  frequent,  in  the  sporadic  as  well  as  in  the  epidemic  form,  in  trop- 
ical than  in  cold  and  temperate  climates.  The  causation  has  also  a  striking 
relation  to  season.  Of  t4  cases  which  I  recorded,  all  save  1  case  occurrei, 
in  July,  August.  September,  and  October,  The  constitution  and  provioui 
health  were  good  in  one-half  of  the  cases  which  I  have  analyzed,  and  in  t 
remaining  half  there  was  Uf)  uniformity  in  character  as  regards  tbc  aniec^' 
dent  affections  or  disordered  health. 

Writers  have  been  accustomed  to  state  that  the  disease  may  be  produced 
by  various  obvious  causes,  such  as  atmospherical  changes,  exceed  in  eating 
and  drinking,  indulgence  in  acid,  unripe  fruits,  crude  vegetable*,  etc, ;  but 
in  the  majority  of  cases  its  origin  cannot  be  traced  to  these  causes  or  in  any 
obvious  cause.  This  renders  it  probable  that  a  special  cause  is  involved  in 
sporadic  as  well  as  in  epidemic  dysentery.  The  limitation  of  tbc  occurrence 
of  the  disease  to  the  summer  and  autumnal  season,  and  its  more  fri'(|iient 
occurrence  in  tropical  climates,  point  to  this  conclusion  and  to  the  agency  of 
n  high  temperature  in  the  evolution  of  the  special  cause.  Persons  who  are 
in  good  health  and  vigorous  are  as  likely  to  be  affected  «»  th»>SB  wh<»  are 
feeble.  Various  circTimstances  standing  in  a  causative  ndatif»n  to  the  dis- 
ease in  an  epidemic  form  may  also  be  involved  in  its  pn»duction  when  it  is 
sporadic.  These  causative  circumstances  will  be  noticed  ia  treating  of 
epidemic  dysentery. 

DiAGNoais. — The  diagnosis  of  dysentery  involves  no  difficulty.    The  rharjic- 
teristic  evacuations  ^re  pathognomonic.      It  is  to  be  discriminateil  from  t  ■ 
of  bloody  evacuations  and  irritation  of  the  rectum  incident  to  hcmorrhi)  I- 
intestinal  hemorrhage  or  meliena,  and  the  discharge  of  pus  from  an  absces 
opening  into  the  intestine.       The  points  of  contrast  with  dysentery  wli 
these  cases  offer  are  suflScienlly  apparent. 

PttooN^osfs. — Sporadic  dyscnterj^  In  tempertite  elimat^s  tends  to  recoTeiT. 
It  is  a  distressing  disease^  but  is  attended  with  little  danger  to  Ufe. 
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fatal  result  is  doe  either  to  an  unusual  intensity  and  extent  of  the  local  affec- 
tion, to  an  inability  of  the  system  to  resist  the  disease  from  feebleness  of  con- 
stitution, or  to  some  coexisting  affection.  The  prognosis  in  tropical  climates 
is  less  favorable.  The  recovery  from  the  disease  in  temperate  climates  is 
almost  always  complete ;  that  is,  it  rarely  eventuates  in  chronic  dysentery ; 
nor  does  it  predispose  to  any  other  disease.  In  tropical  climates  abscess  of 
the  liver  is  not  an  infrequent  sequel.  This  very  rarely  follows  in  temperate 
climates.  So  far  as  my  experience  goes,  immediate  relapses  are  not  likely  to 
take  place,  and  the  occurrence  of  the  disease  diminishes  the  liability  to  its 
occurrence  at  a  subsequent  period.  With  reference  to  the  latter  point,  my 
analysis  of  cases,  although  the  number  was  not  large,  developed  an  interest- 
ing result.  Of  the  cases  recorded  during  fourteen  years,  in  not  a  single 
instance  was  the  disease  known  to  recur;  and  in  16  of  these  cases  the 
patients  were  under  observation  after  recovery  during  periods  varying  from 
one  year  to  thirteen  years.  This  result  was  the  more  striking  from  the  fact 
that  the  patients  for  several  years  were  within  the  sphere  of  an  epidemic 
influence  which  in  some  instances  affected  other  members  of  the  same  fam- 
ilies. 

Treatment. — Sporadic  dysentery  is  a  self-limited  disease,  and  in  the  great 
majority  of  cases  would  end  in  recovery  without  medicinal  treatment.  In 
order  to  study  its  natural  history  I  allowed  the  disease  in  1 0  cases  to  pass 
through  its  course  without  any  therapeutical  interference.  These  were  spo- 
radic eases  of  average  severity.  They  ended  in  recovery  after  an  average 
duration  of  from  eight  to  nine  days.  An  analysis  of  49  cases  previously 
recorded,  in  which  different  methods  of  treatment  were  employed,  gave  about 
the  same  duration  in  the  cases  ending  in  recovery.^  These  observations  are 
sufficient  to  establish  the  self-limitation  of  sporadic  dysentery  and  its  intrinsic 
tendency  to  recovery — facts  which,  so  far  as  I  know,  had  not  been  before 
demonstrated  by  withholding  all  medication  in  a  series  of  cases ;  but  there 
is  reason  to  believe  that  the  disease  is  sometimes  arrested,  that  its  duration 
may  be  frequently  abridged,  and  that  the  distressing  symptoms  may  be 
greatly  relieved  by  judicious  therapeutical  measures. 

It  is  desirable  that  as  early  as  possible  the  fecal  contents  of  the  large 
intestine  should  be  effectually  removed,  in  order  to  prevent  their  continued 
passage  over  the  inflamed  surface,  and  to  secure  so  far  as  may  be  that  import- 
ant end  in  the  treatment  of  all  inflammations — namely,  rest  of  the  inflamed 
part.     It  would  seem  that  nature  endeavors  to  relieve  the  bowels  of  their 
contents  by  the  diarrhoea  which  precedes  the  dysenteric  evacuations.     The 
first  point  in  entering  on  the  treatment  is  to  ascertain  if  the  bowels  have 
been    spontaneously  relieved.     With  reference   to  this  point  the   size  and 
character  of  the  stools  are  to  be  ascertained  and  the  abdomen  examined  by 
palpation.     In  general,  it  is  advisable  to   render  the  effort  of  nature  more 
complete  by  giving  an  effective  purgative.      Castor  oil  has  been  in  much\ 
repute  as  an  appropriate  remedy,  but,  aside  from  the  objection  on  the  score) 
of  the  disgust  which  many  persona  have  for  this  remedy,  the  saline  cathar-l 
tics  are  to  be  preferred.     The  sulphate  of  magnesia  or  soda,  the  Roehellel 
salts,  or  the  citrate  of  magnesia   may  be   employed.      The   saline   selected 
should  be  given  in  sufficient  doses  to  promptly  produce  abundant  dejections, 
and  it  is  then  to  be  discontinued.     It  will  sometimes  happen  that  after  free 
purgation  the  dysenteric   evacuations  do  not  return  and   recovery  at  once 
ensues.     This  abortive  effect  takes  place  only  in  some  cases  in  which  the 

'Vide  "A  Contribntion  toward  the  Natural  History  of  Acute  Dysentery,"  in  the 
j^m.  Jnnm.  of  ^frff.  Srimret*,  July,  187o.  and  a  cliniral  report  l)a.«*ed  on  analyses  of  49 
caties,  in  the  Buffalo  Med.  Jowm.f  July,  Aug.,  Sept.,  and  Oct.,  1853. 
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inflammation  is  not  intense  and  is  limited  in  its  extent.  Notable  diminutio 
of  the  frequency  of  the  dysenteric  evacuations  and  relief  of  the  tormina  an 
the  tenesmus  not  infrequently  follow  the  operation  of  the  saline  purgatiTi 
This  treatment  may  be  pursued  except  in  cases  in  which  it  is  contraindicatc 
by  great  feebleness  of  the  patient.  In  these  cases  castor  oil  is  the  purgatii 
to  be  preferred. 

Another  method  of  effecting  the  removal  of  the  contents  of  the  large  into 
tine  deserves  mention — namely,  the  employment  of  large  injections.     Mor 
than  a  century  ago  O'Beirne  demonstrated  that  a  flexible  tube  can  be  paiM 
into  the  sigmoid  flexure,  and  in  this  way  a  large  quantity  of  liquid  injeeta 
into  the  colon.     He  advocated  the  employment  of  this  method  in  dysenter 
and  other  aifections.     Under  the  name  irrigation  (Darmeingiessungen)  th| 
method  has  been  recently  revived,  and  it  is  recommended  on  the  basis  of  di^ 
ical  experience  especially  by  two  German  writers,  Hegar  and  Mosler.*    fib 
means  of  a  tube  carried  into  the  sigmoid  flexure  several  quarts  of  liquid  m%m 
be  injected.    By  the  writers  just  named  the  injection  is  made  through  a  foDoj 
elevated  sufficiently  for  the  re(juisite  force  from  gravitation.     The  objeetii 
to  remove  fecal  accumulations  and  all  irritating  matters.     By  this  methol 
also  medicated  li(|uids  may  be  brought  into  contact  with  the  inflamed  surfaeiL 
The  method  claims  trial  sufficient  to  determine  whether  it  can  advantage 
ously  take  the  place  of  saline  or  other  cathartics  in  the  treatment  of  dysei* 
tery.  and  also  to  what  extent  the  topical  application  of  medicated  liquids  atj 
be  employed  with  advantage.     The  injections  may  be  repeated  two  or  thm 
times  daily.     They  are  made  more  effectual  if  the  patient  be  placed  in  thi 
knee-and-elbow  or  the  knee-and-shoulder  posture,  but  if  the  patient  be  feebh 
the  decubitus  may  be  on  the  back  or  side.     Davidson's  syringe  will  probtUf 
answer  as  well  as,  if  not  better  than,  the  elevated  funnel.     In  order  to  intit- 
duce  as  much  water  as  is  practicable  and  desirable,  it  should  be  introdBCtl 
slowly,  intermitting  the  injection  for  a  few  moments  from  time  to  time. 

After  purgation,  opium  in  some  form  is  the  remedy  most  to  be  relied  npoi. 
A  full  dose  of  opium  administered  by  enema  or  as  a  suppository  will  »ofl» 
times  succeed  in  arresting  the  disease.  It  often  mitigates  the  severity  of  tk 
disease  and  affords  marked  relief.  Administered  by  the  rectum,  however,  il 
is  not  always  retained,  and  then  reliance  must  be  had  upon  its  administntiit 
per  OS  or  hypodermically.  It  may  be  given  in  full  doses  repeated  ereiy 
four,  six,  or  eight  hours,  or  in  smaller  doses  repeated  at  shorter  intemk 
As  regards  the  form  of  opium  selected,  I  believe  this  is  chiefly  important ii 
respect  to  the  preference  or  peculiarity  of  the  patient.  I  have  seen  the  opim 
in  gum  or  powder,  the  various  liquid  preparations,  and  the  salts  of  iDorpUi 
equally  effectual.  The  form  found  to  be  preferable  is  to  be  continued  darifl| 
the  progress  of  the  disease,  the  doses  being  regulated  by  the  frequency  rf 
the  evacuations  and  the  suffering.  p]xperience  in  each  case  is  to  be  the  geide 
as  to  the  mode  of  administration.  Generally,  the  administration  by  the  mottk 
and  rectum  alternately  is  advisable.  The  opiate  remedies  are  to  be  ^jtAh 
ally  diminished  as  the  dysenteric  evacuations  become  less  frequent  and  tk 
suffering  from  tormina  and  tenesmus  is  less.  After  two  or  three  days,  if  tiM 
disease  continue,  the  saline  purgative  may  be  repeated,  if  not  contraindietftfll 
by  the  feebleness  of  the  patient,  and  aft^jrward  the  use  of  opium  resamed. 

In  this  plan  of  treatment  the  reliance  is  upon  free  purgation  and  ofAoa. 
The  chief  reliance,  I  believe,  should  be  upon  these  measures,  but  other  meii* 
ures  may  be  conjoined.  The  subnitrate  or  the  subcarbonate  of  biamutk  ■ 
scruple  or  half-drachm  doses,  the  acetate  of  lead,  the  sulphate  of  copper,  nl* 
lie  acid,  and  the  various  vegetable  astringents,  such  as  rhatania,  kino,catedii, 
hsematoxylon,  etc.,  are  useful  as  adjuvants.     These  are  to  be  relied  uponiH 

^  Deuiscttes  Ardnv/ur  lUin.  Med.,  1875,  Bd.  15,  p.  233. 
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the  exclusion  of  opium,  in  those  cases  only  in  which,  from  a  constitutional 
peculiarity,  the  latter  produces  unpleasant  effects  sufficient  to  preclude  its 
employment.  It  is  undoubtedly  true  that  some  persons  are  affected  so 
unpleasantly  by  opium  that  its  use  is,  if  possible,  to  be  avoided ;  but  it  is 
often  the  case  that  it  is  well  borne  in  this  and  some  other  diseases,  although 
it  may  not  be  in  trivial  affections.  Certain  preparations  of  opium  may  be 
well  borne,  although  others  occasion  unpleasant  effects.  An  aqueous  solu- 
tion or  extract  is  frequently  taken  without  difficulty  by  those  who  cannot 
comfortably  take  other  preparations.  Codeia  sometimes  answers  well  as  a 
substitute  for  the  preparations  of  opium  and  morphia. 

Dr.  Q.  C.  Smith  of  Texas  recommends  belladonna  as  an  adjunct  to  opium, 
and  as  a  substitute  when  the  latter  remedy  is  not  well  borne.  His  recom- 
mendation is  based  on  a  large  personal  experience  and  on  the  testimony  of 
physicians  in  his  neighborhood.  He  has  found  belladonna  especially  useful  in 
cases  occurring  in  childhood,  in  view  of  the  fact  that  opium  must  be  given 
to  children  with  more  caution  than  to  adults. 

Ipecacuanha  has  been  considered  a  valuable  remedy  in  dysentery.  Some 
have  attributed  to  it  a  special  curative  influence,  and  have  advocated  its 
employment  in  as  large  doses  as  can  be  borne.  Maclean  states  that  the 
system  of  treating  acute  dysentery  generally  followed  in  India  is  as  follows : 
Thirty  drops  of  the  tincture  of  opium  may  be  at  first  given,  but  this  may 
be  sometimes  omitted  and  the  ipecacuanha  given  at  once.  If  the  opiate  be 
given,  in  half  an  hour  it  is  to  be  followed  by  from  25  to  30  grs.  of  ipecac- 
uanha. The  latter  remedy  should  be  given  in  as  small  a  quantity  of  fluid  as 
possible,  and  a  little  syrup  of  orange-peel  covers  the  taste  of  the  medicine. 
The  patient  after  this  dose  should  keep  perfectly  quiet  and  abstain  from  fluid 
for  at  least  three  hours.  With  these  precautions  nausea  and  vomiting  are 
rarely  troublesome.  After  eight  or  ten  hours  the  ipecacuanha  may  be 
repeated  in  a  reduced  dose,  observing  the  same  precautions.*  If  required, 
the  treatment  is  to  be  continued  for  several  days,  the  remedy  being  given  in 
diminished  doses,  with  intervals  sufficient  to  allow  mild  nourishment  to  be 
taken.  He  cites  statistics  showing  the  mortality  in  India  under  the  use  of 
ipecacuanha  to  be  28.87  in  1000,  whereas  under  the  old  system  the  mortality 
was  88.2  in  1000.  It  is  to  be  borne  in  mind,  however,  that  the  old  system 
of  treatment  included  bloodletting  and  the  free  use  of  mercury.  I  have 
resorted  to  this  plan  of  treatment  in  a  considerable  number  of  cases  at 
Bellevue  Hospital,  but  without  very  satisfactory  results.  In  a  small  pro- 
portion of  cases  the  disease  was  either  arrested  or  was  favorably  modified 
by  it,  but  in  the  majority  of  cases  it  had  no  apparent  influence  on  the  dis- 
ease. 

Mercury  has  been  heretofore  much  relied  upon  in  the  treatment  of  this 
disease,  given  either  in  large  doses,  united  with  opium  in  order  to  prevent  a 
cathartic  effect,  or  in  small  doses  repeated  at  short  intervals.  The  recovery 
in  cases  treated  with  mercury  is  of  course  no  proof  of  its  value,  inasmuch 
as  sporadic  dysentery  tends  intrinsically  to  recovery.  The  duration  of  the 
disease,  the  relief  of  the  symptoms,  the  rapidity  of  convalescence,  and  the 
subseciuent  condition  of  health  are  the  points  to  be  considered  in  estimating 
the  influence  of  remedies  in  this  disease.  With  reference  to  these  points  a 
fair  estimate  of  the  effects  of  mercury  has  led  to  its  rejection  by  most  prac- 
titioners in  this  country  as  a  remedy  for  dysentery. 

During  the  early  part  of  the  disease  the  diet  should  be  restricted  to  a 

small  quantity  of  the  blandest  articles  of  food.     It  is  an  object  throughout 

the  disease  to  keep  the  patient  on  a  diet  which  will  leave  but  little  residuary 

matter  to  pass  into  the  large  intestine ;  in  other  words,  a  diet  as  purely  nutri- 

*  Vide  article  on  dysentery  in  A  System  of  Medieirify  edited  by  Reynolds. 
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tious  as  possible.  After  the  first  few  days,  however,  it  is  important  to  pro- 
vide for  proper  support  of  the  system  by  nutritive  supplies,  and  for  this  puu 
pose  milk  and  animal  broths  are  best  suited.  If  the  symptoms  denote  failaii 
of  the  vital  powers,  alcoholics  are  to  be  given,  as  in  all  diseases  which  destraj 
life  by  asthenia.  Tonic  remedies  may  be  given  with  advantage  during  eom^ 
valescence. 

Patients  should  be  instructed  to  refrain  as  much  as  possible  from  repeated 
acts  of  defecation  and  straining  efforts.  Cold  applications  to  the  anus  son^ 
times  relieve  the  tenesmus.  A  piece  of  ice  may  be  wrapped  in  cloth  aad 
applied  frequently  in  this  situation.  Enemas  of  cold  water  are  often  gn^ 
ful.  Relief  in  some  cases  is  afforded  by  injecting  astringent  liquidju  lli 
nitrate  of  silver,  a  solution  of  tannin,  acetate  of  lead,  or  the  sulphate  ai  mm 
may  be  thus  used. 

Foment4itions  and  mild  revulsive  applications  over  the  abdomen  are  na^ 
ful  as  palliatives  in  proportion  to  the  amount  of  tormina  and  abdomiiii 
tenderness. 

Epidemic  Dysentery. 

Epidemic  dysentery  is  essentially  the  same  disease  as  sporadic  dysentoy. 
Certain  events  occur  much  oftener  in  the  former  than  in  the  latter,  yet  then 
is  nothing  pertaining  to  the  epidemic  which  is  not  occasionally  seen  io  iki 
sporadic  form  of  the  disease.  Epidemic  dysentery  is  often  very  fatal,  yel  h 
the  epidemics  attended  with  the  largest  fatality  cases  occur  which  are  as  all 
as  the  mildest  sporadic  cases,  and  on  the  other  hand  occasionally  in  spondb 
cases  life  is  quickly  destroyed.  Like  other  diseases  which  prevail  epidem^ 
ally,  this  differs  greatly  at  different  times  and  places  as  regards  graTitj,ail 
at  certain  times  and  places  it  presents  features  which  it  does  not  present  ift 
other  times  and  places.  The  differences  between  the  epidemics  of  thb& 
ease  are  in  a  measure  to  be  explained  by  the  coexistence  of  other  diietiM^ 
and  by  the  conjoint  operation  of  morbific  causes  not  standing  in  a  speni 
relation  to  the  production  of  this  affection.  In  treating  of  epidemic  djM* 
tcry  the  main  object  will  be  to  point  out  the  circumstances  in  which  it  il 
likely  to  differ  from  sporadic  dysentery. 

With  respect  to  the  anatomical  characters,  they  are  essentially  the  mm 
as  in  cases  of  sporadic  dysentery.  In  fatal  cases  of  either  form  the  rarirf. 
appearances  which  have  been  stated  may  be  found.  Extensive  and  Xmh 
ganizing  changes  occur  ofbener  in  epidemic  dysentery.  As  a  rule,  in  lb- 
latter  the  inflammation  extends  over  a  larger  portion  of  the  large  inteitiM^ 
and  it  sometimes  ext<.'nds  into  the  ileum.  Ulcerations  and  diphtheriUo  e» 
dation  are  much  more  likely  to  occur  in  epidemic  dysentery.  Perfontioirf 
the  intestine  is  sometimes  a  result  of  ulceration,  giving  rise  to  peritoailifc 
Perforation  of  the  caecum  may  take  place  in  this  disease,  leading  to  ahieM 
in  the  areolar  tissue  beneath  the  peritoneum  or  fecal  abscess.  Perforyki 
of  the  rectum  and  focal  abscess  in  that  situation  have  been  known  to  oec 

The  CLINICAL  HISTORY  of  epidemic  differs  from  that  of  sporadic  dynentflf 
according  to  differences  as  regards  the  extent  and  severity  of  the  local  af 
tion,  and  also  according  to  various  morbid  conditions  due  to  theactioiif  f) 
accessory  causes,  the  latter  co-operating  oftener  in  epidemic  than  in  sponfit  ' 
cases.  Severe  cases  of  epidemic  dysentery  are  characterized  by  theoMi^' 
rence  of  scro-sanguinolent  dejections,  the  lotura  carnium  of  the  older  writM^'. 
containing  usually  pseudo-membranous  and  necrotic  particles  in  moreorkMi 
abundance,  and  holding  in  solution  a  large  quantity  of  albumen.  HeM0 
epidemics  of  dysentery  are  popularly  known  as  hhtody  flux,  Dejectiourf^ 
this  character  always  denote  gravity  of  disease.     Tormina  and  tenesmoa  WSf 
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be  less  prominent  as  symptoms  in  severe  cases  of  epidemic  than  in  most  cases 
of  sporadic  dysentery.  In  some  fatal  cases  these  symptoms  are  entirely 
wanting.  Tenderness  over  the  tract  of  the  colon  may  or  may  not  be  marked. 
The  local  symptoms  in  some  cases  of  epidemic  dysentery  are  comparatively 
slight,  and  in  general,  so  far  as  my  observation  goes,  patients  suffer  far  less 
in  fatal  cases  than  in  sporadic  cases  wholly  devoid  of  danger.  Nausea  and 
Tomiting  occur  oftener  in  the  epidemic  than  in  the  sporadic  disease.  In  epi- 
demic dysentery  albumen  and  casts  in  the  urine  are  occasionally  observed. 

The  differences,  as  regards  the  general  symptoms,  in  different  epidemics  and 
in  different  cases  are  marked.  Severe  cases  are  characterized  by  prostration, 
feebleness  of  the  circulation,  coldness  of  the  surface — in  short,  by  symptoms 
denoting  adynamia.  The  pulse  may  become  frequent,  small,  soft,  and  vibra- 
tory but  compressible,  or  it  may  be  small,  weak,  and  thready,  with  but  little, 
and  sometimes  not  any,  increase  of  frequency.  These  characters  of  the  pulse, 
denoting  feebleness  of  the  action  of  the  heart  together  with  other  adynamic 
symptoms,  are  developed  in  some  cases  early  in  the  disease,  without  having 
b^n  preceded  by  active  febrile  movement;  but  in  other  cases  the  pulse  for  a 
time  is  full  and  strong,  the  skin  hot,  the  adynamia  succeeding  these  symptoms 
of  high  fever.  In  fatal  cases  a  condition  analogous  to  the  stage  of  collapse 
in  epidemic  cholera  may  precede,  for  a  variable  period,  the  termination  of  the 
disease.  In  this  condition  the  pulse  is  scarcely  appreciable  or  it  is  extinct ; 
the  surface  is  cold,  and  either  dry  or  bathed  in  perspiration ;  the  teeth  are 
sometimes  covered  with  sordes ;  the  quantity  of  urine  is  greatly  diminished ; 
cramps  of  the  muscles  of  the  lower  extremities  sometimes  occur ;  and  this 
collapsed  condition  may  exist  for  one,  two,  or  three  days  before  death.  The 
mode  of  dying  is  by  slow  asthenia. 

The  intellect  generally  either  remains  intact  or  slight  mental  aberration 
occurs  only  in  the  latter  part  of  life ;  but  some  cases  are  characterized  by 
delirium.  The  patient  talks  incoherently  under  the  influence  of  transient 
delusions ;  he  may  attempt  to  get  out  of  bed,  and  requires  to  be  restrained. 
In  a  case  which  came  under  my  observation  the  delirium  was  of  a  boisterous, 
mirthful  character,  the  patient  singing  snatches  of  humorous  songs,  shouting, 
and  attempting  to  get  out  of  bed,  after  the  pulse  had  become  extinct  and  the 
snrface  of  the  body  was  cold  like  that  of  a  cadaver.  In  this  case  the  mani- 
festations of  delirium  were  so  painfully  incongruous  that  the  patient  was  kept 
under  the  influence  of  chloroform  for  several  hours  before  his  death. 

The  delirium  and  other  symptoms  in  some  cases  are  analogous  to  those 
belonging  to  typhus  and  typhoid  fever.  The  typhoid  state  may  exist  in  cases 
of  this  disease  as  in  various  other  affections.  But  it  is  to  be  borne  in  mind 
that  dysentery  sometimes  occurs  as  a  local  complication  of  typhus  and  typhoid 
fever.  Certain  epidemics  of  these  fevers  are  characterized  by  the  occurrence 
of  this  complication.  The  distinction  between  dysentery  with  typhoid  symp- 
toms, or  typhoid  dysentery,  and  typhus  or  typhoid  fever  with  a  dysenteric 
affection  developed  secondarily,  is  the  same  as  between  typhoid  pneumonitis 
and  typhus  or  typhoid  fever  complicated  with  pneumonitis.  The  symptoms 
of  scorbutus  are  associated  with  those  of  dysentery  when,  as  is  sometimes 
the  case,  the  latter  prevails  among  persons  who  are  suffering  from  scorbutic 
deterioration  of  the  blood.  So  in  districts  where  periodical  fevers  prevail, 
epidemics  of  dysentery  may  be  characterized  by  periodicity  as  regards  febrile 
movement,  etc.,  due  to  the  union  of  dysentery  with  intermittent  or  remittent 
fever  or  the  conjoined  operation  of  the  special  cause  producing  the  latter. 

The  duration  of  the  disease  in  cases  of  epidemic  dysentery  is  very  vari- 
able. In  malignant  epidemics  the  disease  sometimes  runs  very  rapidly  to  a 
fatal  issue,  the  collapsed  condition  occurring  perhaps  in  the  course  of  a  few 
hours.     On  the  other  hand,  cases  may  be  protracted  to  the  third  and  fourth 
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week  before  cither  convalescence  or  death  takes  place.  As  already  stated, 
epidemics  differ  widely  as  regards  the  severity  of  the  diseane.  In  some  epi- 
demics the  majority  of  cases  are  mild  and  the  rat>e  of  mortality  is  very  small, 
while  in  other  epidemics  the  proportion  of  deaths  is  very  large.  The  latter  uia 
justly  distinguished  as  malignant.  There  are  few  epidemics  more  to  ba 
dreaded  than  those  of  malignant  dysentery.  They  occur  much  oftener  ia 
tropical  than  in  temperate  climates,  but  there  is  no  part  of  the  world  exempt 
from  their  occasional  occurrence.  Epidemic  dysentery  is  one  of  the  scourgei 
of  camps  in  time  of  war,  especially  if  to  causes  operating  particularly  oa 
armies  tropical  influences  be  added.  It  prevailed  to  a  very  great  extent  hi 
the  late  civil  war  in  this  country  among  the  national  and  the  insurgeat 
forces,  especially  in  the  Southern  States,  and  it  was  often  associated  with 
phenomena  referable  to  malaria.* 

Epidemic  dysentery  is  an  infectious  disease.    The  special  cai'SE  is  the  same 
in  epidemic  and  in  sporadic  dysentery.     Reasoning  analogically,  this  spcdil 
cause  is  a  specific  micro-organism.     The  various  agencies  which  appear  to 
give  rise  to  the  disease,  such  as  exposure  to  atmospheric  vicissitudes,  fatigm 
and  hardships  incident  to  army  life,  insufllicieucy  of  diet,  overcrowding,  mab- 
ria,  etc.,  probably  act  as  co-operating  causes,  rendering  the  system  more  suh 
ceptible  to  t4ie  dysenteric  poison  and  giving  rise  to  other  morbid  pheno*. 
ena  than  those  which  the  special  cause  would  alone  produce.     Epideaiei 
would  perhaps  not  often  occur  were  it  not  for  the  operation  of  acceewij 
causes ;  hence  the  rationale  of  their  occurrence  in  camps,  in  prisons,  and  hk 
situations  where  numbers  are  exposed  to  hygienic  influences  conducive  to  ike 
development  of  any  disease.    With  respect  to  the  source  of  the  special  cami 
of  dysentery  or  the  conditions  under  which  it  is  generated  and  diffused  it 
have  at  present  no  positive  knowledge.     The  contagiousness  of  epidemic  dj^ 
entery  has  been  a  much-mooted  question.     Without  entering  into  any  & 
cussion  of  this  question  I  shall  content  myself  with  saying  that  the  evideme 
of  communicability  rests  mainly  on  the  successive  occurrence  of  a  greitflr 
or  less  number  of  cases  among  members  of  one  household,  or  in  penom 
who  from  proximity  of  residence  are  brought  into  contact  with  each  other; 
and  the  diffusion  of  the  disease  under  these  circumstances  may  perhape  ke 
satisfactorily  accounted  fur  by  the  fact  that  the  persons  attacked  are  alib 
exposed  to  the  special  cause  together  with  the  same  co-operating  causes.   B 
is,  however,  proper  to  state  that  some  distinguished  authors  suppose  that  tke 
intestinal  excreta  contain  a  virus  by  means  of  which  the  disease  may  beooa- 
municated.     That  the  virus  is  a  coniwjium  vinttn  has  not  as  yet  been  profel 
by  the  discovery  of  a  special  micro-organism  and  the  production  of  the  die* 
case  by  inoculation.     Whether  the  disease  be  communicable  or  not,  there  nt 
instances  which  seem  to  afford  evidence  that  the  special  cause  may  be  (m^ 
ported  by  means  of  clothing,  etc. 

The  opinions  of  different  writers  and  practitioners  concerning  the  TBU^ 
MENT  of  dysentery,  especially  as  an  epidemic,  show  great  diversity,  and  then 
is  abundant  testimony  of  the  success  of  measures  quite  opposite  in  cbaie^ 
ter.     The  fact  just  stated  shows  either  that  the  recoveries  were  doe  mainlj 
to  an  intrinsic  tendency  of  the  disease,  or  that  the  disease  is  presented  el 
different  times  and  places  under  different  pathological  phases,  and  the  seee* 
ures  of  treatment  re(iuire  to  be  correspondingly  varied.     Both  cxplanatieie  ^j 
are  doubtless  measurably  applicable.     Sporadic  dysentery  as  a  rule,  and  efl-  ^ 
demic  dysentery  in  a  certain  proportion  of  cases,  tend  intrinsically  to  reeov*  « 
ery.     Recovery  under  these  circumstances  takes  place,  whatever  be  the  trml* 
ment,  provided  it  be  not  destructive.     On  the  other  hand,  in  a  certain  pi^  * 

'  Vide  Woodward,  second  medical  volume  of  Med,  and  Surg.  Hidory  of  tke  Wv  4 
the  Rebellion,  Washington,  1879. 
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D  of  cases  of  epidemic  dysentery  the  disease  must,  of  necessity,  end 

The  extent  of  mucous  surface  affected,  the  U)ss  of  fluids  by  hemor- 

and  transudation,  and  the  destructive  lesions  which  take  place  preclude 

ary  under  any  treatment ;  but  it  is  also  true  that  the  difl'erent  features 

the  disease  assumes  in  different  epidemics,  and  the  various  morbid 
ions  with  which  it  may  be  associated,  must  more  or  less  influence 
leutical  measures, 
rgatives,  especially  of  the  saline  class,  may  be  as  appropriate  in  epi- 

as  in  sporadic  dysentery ;  but  they  should  be  given  cautiously  or  omit- 

eero-sanguinolent  dejections  occur  or  if  the  symptoms  denote  much 
acy  to  adynamia.  Theoretically,  it  would  seem  that  the  removal  of 
ical  contents  of  the  intestine  would  be  more  safely  eflected  by  large 
ions  (irrigation)  than  by  saline  purgatives.  It  is  very  desirable  to 
.  or  moderate  the  dejections  just  named,  for  these  doubtless  conduce  to 
mdition  of  collapse  into  which  patients  arc  liable  to  fall.  For  this  pur- 
opium  is  to  be  given  in  as  large  doses  as  are  required  or  as  are  well 
,  in  conjunction  with  astringent  remedies,  such  as  gallic  acid,  acetate 
kd,  the  persulphate  or  pernitrate  of  iron,  rhatany,  etc.  I  believe  the 
reliance  should  be  placed  on  opium  in  some  form  in  these  cases,  other 
lies  being  considered  as  auxiliary.  The  latter,  therefore,  ^re  not  to  be 
lyed  as  substitutes  for  opium  except  in  cases  in  which,  from  a  consti- 
lal  peculiarity,  this  remedy  in  any  form  produces  such  distressing  effects 
con  train  dicate  its  use.  It  should  not  be  decided  that  opium  cannot  be 
ted  on  the  assertion  of  the  patient,  but  only  after  a  fair  trial. 
this  disease,  as  in  some  others,  there  is  frequently  a  wonderful  tolerance 
inm — a  tolerance  not  to  be  explained  by  the  antagonizing  influence  of 
since  it  is  manifested  in  cases  in  which  pain  is  not  a  prominent  symp- 

Christison,  in  stating  this  fact,  adds  that  he  has  known  from  24  to  30 
I  of  the  gum  of  opium  to  be  taken  in  the  course  of  twenty-four  hours, 
e  given  2  grains  hourly  in  the  case  of  a  female  afi*ected  with  dysen- 
characterized  by  abundant  sero-sanguinolent  dejections,  for  the  space 
reek,  without  at  any  time  symptoms  denoting  narcotism.  I  have  met 
a  case  exemplifying  a  still  greater  tolerance  of  this  remedy.  In  this 
the  patient  not  being  habituated  to  the  use  of  opium  before  his  illness, 
lantity  of  the  sulphate  of  morphia  given  hourly  was  gradually  increased 
s  grain,  making  24  grains  in  the  twenty-four  hours,  and  this  quantity 
pvcn  for  several  consecutive  days  without  any  narcotism.  Opium  is 
t  be  given  as  a  matter  of  course  in  doses  approaching  these,  but  it  is  to 
ren  with  a  view  to  the  desired  end — namely,  the  arrest  of  the  sero-san- 
lent  dejections ;  and  if  this  effect  be  not  obtained  the  doses  are  to  be 
tsed  to  the  amount  which  will  be  borne  without  narcotism,  be  the  amount 

so  large.  It  is  hardly  necessary  to  say  that  in  increasing  the  dose  the 
tion  of  the  patient  is  to  be  carefully  watched ;  and  attention  is  to  be 
:cd  to  the  pupils  and  to  the  number  of  respirations,  as  well  as  to  the 
ific  state,  in  order  to  avoid  a  cumulation  which  may  result  unexpect- 
in  narcotism.  The  quantity  of  opium  which  may  with  prudence  and 
iety  be  given  in  dysentery  will  vary  greatly  according  to  the  varying 
uiee  in  different  cases. 

proportion  as  the  symptoms  denote  a  tendency  to  death  by  asthenia,  the 
n  of  life  are  to  be  supported  by  alcoholics  and  nourishment.  The  gen- 
principles  which  should  govern  the  employment  of  supporting  measures 
be  same  as  in  other  affections  which  in  like  manner  tend  to  destroy  life 
ixhaustion.  Alcoholics  are  sometimes  tolerated  in  large  quantity  in 
re  eases  of  this  disease.  I  have  known  over  40  ounces  of  brandy  to  be 
I  in  twenty-four  hours  by  a  patient  who  in  health  was  not  accustomed 
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to  the  use  of  ardent  spirits,  and  this  large  quantity  produced  oo  ezcitatioB 
of  the  circulation  or  nervous  system.  This  patient  was  saved  apptrentlj 
hy  the  persevering  use  of  alcohol  with  large  doses  of  the  sulphate  of  aofb 
phia.  I  have  repeatedly  seen  patients  recover  under  the  vigorous  emploj- 
ment  of  supporting  measures,  conjoined  with  opium  in  large  doses,  mhm, 
as  judged  by  the  symptoms,  the  condition  appeared  to  be  truly  despente; 
yet  of  the  cases  properly  distinguished  as  malignant  many  must  die,  detpiM 
the  faithful  employment  of  the  measures  on  which  the  chief  reliance  is  to  bf 
placed. 

Dysentery  associated  with  phenomena  denoting  the  operation  of  the  spedit 
cause  of  periodical  fever  calls  for  treatment  having  reference  to  the  Utter,  i| 
addition  to  the  measures  addressed  to  the  dysenteric  affection.  Quiniiki 
highly  important  remedy  in  these  cases.  Associated  with  scorbutus,  lli 
dietetic  and  remedial  measures  appropriate  to  this  condition  are  indicitci 
Occurring  as  a  complication  of  the  continued  fevers,  it  furnishes  an  addidoul 
indication  for  the  supporting  measures  which  these  fevers  claim  irrespedht 
of  the  dysenteric  complication.  Coexisting  rheumatisni  calls  for  the  additNl 
of  the  remedies  appropriate  for  this  disease. 

Chronic  Dysentery. 

The  anatomical  basis  of  chronic  dysentery  is  chronic  inflammation  of  tkl 
large  intestine,  with  or  without  ulceration.  The  term,  however,  is  sometiaM 
applied  to  cases  of  functional  diarrhoea,  and  on  the  other  hand  the  tflm 
chronic  diarrhcea  is  often  applied  to  cases  of  chronic  dysentery.  The  diidMi- 
tion  between  chronic  diarrhoea  and  chronic  dysentery  is  usually  bawd  i^ 
the  character  of  the  stools.  It  is  impossible,  however,  to  draw  a  sharp  Ikhw 
ary-line  between  the  two  processes.  Woodward  even  takes  the  ground  tint 
no  distinction  is  admissible.  He  says  •}  "  The  results  of  any  attempt  to  nk-. 
divide  these  cases  into  chronic  diarrhoea  and  chronic  dysentery  in  aecordaMt 
with  the  presence  or  absence  of  tenesmus  or  of  mucus,  muco-pus,  pus, 
blood  in  the  stools,  or  any  other  clinical  evidence  with  which  I  am  acquaintd^ 
would  not  be  found  to  correspond  with  any  anatomical  classification."  Bl 
therefore  includes  under  the  name  chronic  diarrhoea  all  the  chronic  tlfiil 
fluxes  with  the  exception  of  those  resulting  from  tuberculous  QlcenlMtj 
of  the  intestine ;  but,  as  in  many  other  processes  which  cannot  be  sbtrp^^ 
separated  from  each  other,  it  is  here  convenient  to  retain  the  old  niM^, 
although  the  assignment  of  certain  cases  to  one  class  or  to  the  other  miy  kl 
more  or  less  arbitrary.  Typical  cases  of  chronic  diarrhoea,  however,  uk' 
sufliciently  distinguishable  from  typical  cases  of  chronic  dysentery. 

Chronic  dysentery  very  rarely  occurs  in  this  climate,  save  as  a  sequel  rf 
acute  dysentery.  Recovery  from  the  latter  does  not  take  place,  but  the » 
flammation  becomes  chronic,  or  more  commonly  ulcerations  which  take  piM^ 
during  the  acute  affection  do  not  cicatrize,  but  continue  for  an  indeUnn! 
period.  Acute  exacerbations  often  occur  in  the  course  of  chronic  dysenteiVi  -■ 
Acute  dysentery,  however,  very  rarely  eventuates  in  the  chronic  form  of  til  i 
disease  in  temperate  climates,  and  hence  chronic  dysentery  is  rare  in 
climates.  It  is  otherwise  in  warm  climates.  Here  the  chronic  often  fi 
the  acute  affection.  Chronic  dysentery  in  tropical  climates  may  also  bsfjt 
insidiously  without  an  acute  attack.  Chronic  dysentery  thus  prevails  diMf^ 
in  tropical  countries  or  among  those  who  have  contracted  dysentery  iiith 
countries.  In  the  Northern  States  of  the  Union  the  cases  observed  arc, 
the  most  part,  imported  from  the  South.     Of  the  soldiers  who  returned 

'  Woodward,  second  medical  vol.  of  the  Med,  and  Surg.  Hiaiory  (f  ike  War  ^li; 
Rebellion,  Washington,  1879,  p.  483. 
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tlie  war  in  Mexico,  large  numbers  were  affected  with  this  disease,  and  during 
tlie  late  civil  war  cases  were  abundant  among  the  soldiers  sent  to  the  Northern 
military  hospitals  from  different  points  in  the  Southern  States. 

The  lesions  observed  in  chronic  dysentery  are  the  result  of  inflammation  of 
the  mucous  and  submucous  coats  of  the  large  intestine,  with  or  without  ulcer- 
ation. Chronic  inflammation  without,  ulceration  presents  an  appearance  in 
many  respects  similar  to  that  already  described  for  acute  simple  inflammation 
of  the  large  intestine.  Instead  of  bright  red,  the  color  of  the  mucous  mem- 
brane is  more  frequently  bluish-red,  or  some  hue  due  to  the  deposit  of  dark 
pigment,  as  brown,  slate-color,  or  ash-color.  The  pigmentation  may  be  both 
in  the  follicles  and  in  the  mucous  membrane  outside  of  the  follicles.  The 
mucous  and  submucous  tissues  are  thickened,  usually  more  in  some  places 
than  in  others.  The  wall  of  the  intestine  often  feels  stiff  and  hard.  Its 
calibre  may  be  diminished.  The  mucous  membrane  may  present  many  small 
elevations  lying  close  to  each  other  and  producing  the  so-called  mammillated 
appearance.  In  rare  cases  large  polyp-like  excrescences,  consisting  of  hyper- 
pbLStic  connective  tissue  containing  glands  and  covered  with  columnar  epithe- 
lium, are  produced,  and  may  be  present  in  large  number  (enteritis  polyposa). 
Sometimes  little  projecting  cysts,  varying  in  size  from  a  pin's  head  to  a  pea 
and  containing  clear  mucus,  are  observed  beneath  the  mucous  membrane. 
These  are  formed  by  the  dilatation  and  coalescence  of  the  tubules  of  Lieber- 
kiihn.  They  generally  occupy  the  site  of  the  solitary  follicles.  As  pointed 
out  by  Cornil,  and  especially  by  Kelsch,*  the  solitary  follicles  in  dysentery, 
particularly  in  cases  with  follicular  enlargement  and  ulceration,  are  not  infre- 
quently invaded  by  distension  and  new  growth  of  the  adjoining  tubules  of 
Idieberkuhn.  The  thickening  of  the  mucous  and  submucous  coats  in  chronic 
dysentery  is  due  partly  to  infiltration  with  new  cells  and  partly  to  new  for- 
mation of  connective  tissue.  There  is.  however,  less  tendency  toward  the 
development  of  new  fibrillated  connective  tissue  in  chronic  dysentery  than 
in  the  chronic  inflammation  of  most  mucous  membranes.  Hence,  complete 
recovery  is  possible  af\er  long  duration  of  the  disease.  In  some  cases  of 
chronic  dysentery  enlargement  and  ulceration  of  the  solitary  follicles  are 
very  prominent,  and  constitute  almost  the  sole  lesions.  Such  cases  are 
called  follicular  inflammation  or  follicular  dysentery.  In  many  of  these 
cases  the  growth  of  the  glands  of  Lieberkiihn  into  the  follicles  has  been 
observed  by  Kelsch  and  by  Woodward.  Swelling  and  ulceration  of  the  fol- 
licles, however,  frequently  occur  without  any  such  growth.* 

The  ulcers  which  may  occur  in  dysentery  are  of  three  kinds:  first,  follic- 
ular ;  second,  non-follicular  or  simple  (catarrhal) ;  and  third,  diphtheritic. 
These  varieties  are  often  combined.  The  follicular  ulcerations  are  the  result 
of  softening  and  breaking  down  of  the  swollen  solitary  follicles,  either  in  their 
centres  or  at  their  apices.  The  ulcer  at  first  presents  a  little,  round,  constricted 
opening,  as  if  punched  out,  leading  into  an  irregular  cavity  in  the  mucous  or 
submucous  tissue.     It  extends  peripherally  more  rapidly  in  the  submucous 

*  Arrhive*  (fe  Phyf,  tioi-m.  et  path.^  1873,  pp.  406  and  573. 

'Kel«ch  {lor.  Ht.)  describes  a  form  of  dysentery  prevalent  in  tropical  countries  in 
which  embryonic  or  granulation-tissue  develops  in  the  mucous  niembrjine  and  ol)liter- 
ates  meet  of  the  glands  of  Lieberkiihn.  Portions  of  these  glands  undergo  cvstic  dis- 
tension and  invade  the  solitary  follicles.  Embryonic  cells  tx)llect  in  especially  large 
number  about  Briicke's  muscle  and  infiltrate  also  the  submucosa.  The  discajie  begins 
insidionsly,  and,  unless  acute  attacks  occur,  no  ulceration  takes  place  If  there  be  an 
aciUe  attack,  the  accumulation  of  pus-cells  about  the  vascular  plexus  beneath  the 
mocous  membrane  becomes  so  great  as  to  shut  off  the  nutritive  supply  to  the  tissue 
above,  and  gives  rise  to  sloughing  of  the  mucous  membrane.  Kelsch  denies  that  a  librin- 
mi8  or  diphtheritic  exudation  ever  occurs  in  dysentery ;  but  his  observations  are  based 
upon  an  insufficient  number  of  cases. 
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than  in  the  mucous  coat,  and  hence  often  presents  overhanging  edges,  eTcn 
when  of  considerable  size.     By  extension  and  coalescence  of  these  follicular 
ulcers  large  losses  of  substance  in  the  inner  coats  of  the  intestine  are  pr^* 
duced.    Ulcers  unconnected  with  the  follicles  are  formed  bj  dense  infiltratioB 
of  the  mucous  membrane  with  pus-cells.     By  softening  and  molecular  diaiB- 
tegration  of  the  intercellular  substance,  first  in  the  upper  layers,  superficial 
ulcers  are  produced.    These  extend  in  depth  and  in  superficies  by  contiunaaea 
of  the  purulent  infiltration  and  by  licjuefaction  of  the  basement-aubstaaeaL 
These  ulcers  possess  no  very  distinctive  characters.     They  resemble  cloaelj 
those  produced  by  diphtheritic  sloughing.    The  method  of  formation  of  dipl^ 
theritic  ulcers  has  already  been  suflliciently  described  under  the  head  of  Acala 
Dysentery.     When  the  fibrinous  exudation  and  the  sloughing  process  dials* 
pear,  these  ulcers  extend  by  the  same  process  of  suppuration  as  the  preced- 
ing.  They  usually  present  abrupt  or  sloping  edges,  but  may  have  undemiaad 
walls.     In  fuct,  when  dysenteric  ulcers  attain  to  a  large  size,  it  is  generally 
impossible  to  tell  in  what  way  they  have  originated.     Any  of  these  nleeii 
may  extend  in  depth  so  far  as  to  perforate  the  intestinal  wall,  but  this  ii  i 
rare  occurrence.      Recovery  from  dysentery  with  ulceration  is  efllected  tj  j 
cicatrization   of  the   ulcers.      Some  ulcers   may  cicatrize  while  others  m  [ 
extending.      There    is    nothing    characteristic    regarding    these    cicatii0«J 
except  in   the  case  of  those  resulting  from  small  follicular  ulcere.    Hn  ^ 
cicatrices  of  these  small  follicular  ulcers  are  stellate  in  shape.     The  ra&^  ^ 
ing  ridges  extend  into  the  substance  of  the  surrounding  mucous  membna^ 
and  enclose  between  them  mucous  membrane  somewhat  modified,  but  i 
tainiug  the  glands  of  Lieberkiihn  (Woodward).     Allusion  has  already  I 
made  to  the  occasional  occurrence  of  stricture  of  the  intestine  from  contns^ . 
ticni  of  the  cicatrices  resulting  from  dysenteric  ulcers.     Waxy  degenentMa 
of  the  intestinal  mucous  membrane  has  been  occasionally  observed  in  < 
of  dysentery.     Acute  diphtheritic  inflammation  may  occur  at  any  time  to.i 
ing  the  course  of  chronic  dysentery,  and  may  lead  to  a  fatal  issue.    Of  tha  J 
diseases  which  may  complicate  chronic  dysentery,  peritonitis,  hepatic  abtMi%  j 
and  pneumonitis  should  be  mentioned  especially.     Abscess  of  the  liver  iiS' 
fre({uent  complication  in  tropical,  but  is  rare  in  temperate,  climates.    ItilJ 
generally  in  the  form  of  small  multiple  abscesses. 

In  chronic  dysentery  the  evacuations  vary  in  character.  They  contaii  i 
times  thin  or  pultaceous  feces,  and  occasionally  scybala.  Their  most  chs 
teristic  ingredients  are  mucus,  pus,  and  blood ;  mucus,  however,  may  I 
absent.  Flakes  of  pseudo-membrane  and  of  necrosed  tinsue  are  present  oahj 
when  an  acute  diphtheritic  inflammation  supervenes.  Undigested  particksifa 
food  are  often  prcvsent,  especially  when  substances  diflicult  of  digestion  ; 
taken.  Woodward  applies  the  term  yeasty  to  frothy  stools  containing  f 
bles  of  carbonic  acid  and  the  yeast -fungus.  These  may  be  observed  wheal 
digestion  is  greatly  impaired  and  amylaceous  articles  of  food  are  taken.  Hi! 
stools  are  usually  accompanied  with  griping  pains.  Tenesmus  is  less  f 
quent  than  in  acute  dysentery.  In  some  cases  the  evacuations  are 
tended  with  any  feeling  of  distress.  The  stools  vary  from  three  or  foari 
twenty  or  more  in  the  twenty-four  hours.  There  may  be  intervals  in 
constipation  takes  the  place  of  the  frequent  discharges.  The  accumulitNa:' 
of  gas  in  the  intestines  and  the  escape  of  flatus  may  be  annoying  symp 
In  severe  cases  the  stools  are  always  loose  and  thin  and  contain  mucus,  | 
and  blood.  In  these  cases  it  is  to  be  inferred  that  the  inflammation  exti 
over  the  whole  or  the  greater  part  of  the  large  intestine.  In  other 
dysenteric  discharges  occur  more  or  less  frequently  in  alternation  with  J 
dejections.  In  these  cases  the  inflammation  is  less  diffused.  If  the  e?tL 
ations  be  generally  or  frequently  solid  or  moulded,  the  dysenteric  evaeuatiBb 
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beiDg  superadded,  the  inflammation  or  lesions  are  circumscribed  and  situated 
near  the  anus.  In  these  cases  ulcerations  may  sometimes  be  seen  if  examina- 
tion be  made  with  the  speculum.  There  is  generally  more  or  less  tenderness 
along  the  line  of  the  colon. 

Chronic  dysentery  is  one  of  the  most  intractable  and  hopeless  of  diseases. 
For  a  time,  if  the  evacuations  be  held  in  check  by  palliative  measures,  the 
appetite  and  digestion  not  being  greatly  impaired,  the  general  aspect  and 
strength  may  not  show  much  deterioration,  but  at  length  the  appetite  and 
digestion  fail,  and  the  continued  irritation  and  loss  of  fluids  induce  progressive 
emaciation  and  debility.  The  duration  of  the  disease  extends  usually  over  sev- 
eral months,  and  sometimes  years.  If  not  destroyed  by  some  intercurrent  affec- 
tion, the  patient  becomes  extremely  emaciated  and  is  reduced  almost  to  a  skel- 
eton ;  the  surface  is  usually  dry,  cool,  or  cold ;  the  pulse  becomes  more  and 
more  feeble ;  the  mental  faculties  are  weakened,  delirium  rarely  occurring, 
but  the  mind  in  certain  cases  falls  into  an  apathetic  state,  the  patient  being 
indiflPerent  to,  and  taking  but  little  notice  of,  persons  and  things  around  him. 
Anorexia  becomes  complete,  and  vomiting  in  some  cases  is  a  prominent  symp- 
tom ;  oedema  of  the  lower  limbs  sometimes  occurs ;  ulceration  of  the  cornea 
is  an  occasional  event,  and  I  have  known  the  cornea  to  be  perforated,  with 
loss  of  the  humors  of  both  eyes.  The.  mode  in  which  a  fatal  termination 
takes  place  is  generally  typical  of  dying  by  slow  asthenia.  *  The  immediate 
cause  of  death  is  sometimes  general  peritonitis  from  perforation  of  the  intes- 
tine. Parenchymatous  nephritis  is  not  an  infrequent  complication,  but  uraemie 
coma  and  convulsions  are  rare.  Woodward  states  that  ^'  sudden  death  was 
a  not  infrequent  occurrence,  and  attracted  considerable  attention  during 
the  — T^"* 


war. 


The  DIA0X08IS  of  chronic  dysentery  is  not  always  easy.  The  disease  is 
to  be  discriminated  from  functional  diarrhoea,  and  this  is  not  always  readily 
done.  The  presence  of  pus,  mucus,  and  of  blood  at  times,  if  not  frequently 
or  constantly,  is  the  important  point  in  the  differential  diagnosis.  It  is  also 
to  be  discriminated  from  ulceration  of  the  large  intestine  due  to  tuberculosis, 
carcinoma,  or  other  cause.  Tuberculosis  may  be  excluded  if  the  lungs  be 
free  from  the  deposit  of  tubercle.  In  carcinomatous  disease  frequently  a 
tumor  is  to  be  felt  through  the  abdominal  walls,  or  if  seated  in  the  rectum  it 
is  accessible  to  examination  by  means  of  the  touch  and  speculum.  The  fact 
that  in  the  great  majority  of  cases  chronic  is  preceded  by  acute  dysentery 
is  highly  important  in  the  diagnosis.  AVc  may  conclude  at  once  that  the  dis- 
ease is  chronic  dysentery  if  it  have  followed  the  acute  disease ;  and  the  latter 
fact  may  generally  be  ascertained  without  difficulty,  owing  to  the  well-marked 
diagnostic  symptoms  of  acute  dysentery.  In  temperate  climates  the  afTections 
with  which  chronic  dysentery  is  liable  to  be  confounded  are  most  likely  to 
exist  in  cases  of  doubt,  owing  to  the  infrequency  of  the  latter. 

The  TREAT3IEXT  of  chronic  dysentery  relates  Jirat  to  the  local  affection. 
Remedies  to  allay  irritation  and  to  promote  the  healing  of  ulcerations  are 
indicated ;  but,  unhappily,  in  the  great  majority  of  cases  there  is  very  little 
probability  that  a  cure  will  be  effected,  and  all  that  can  be  hoped  for  from 
judicious  treatment  are  palliation  of  symptoms  and  prolongation  of  life. 

Certain  remedies  have  been  employed  with  a  view  to  their  direct  action 
upon  the  affected  portions  of  the  intestines.  The  nitrate  of  silver  is  one  of 
these ;  but  it  is  absurd  to  suppose  that  this  remedy,  given  as  largely  as  pru- 
dence will  allow,  passes  through  the  stomach  and  small  intestines  unchanged. 
Whatever  benefit  may  be  derived  from  it,  therefore,  is  not  to  be  explained  on 
the  ground  of  its  topical  application  to  the  diseased  surface.  The  balsamic 
medicines — particularly  the  balsam  of  copaiba — have  been  given  for  the  same 

*  Op.ciL 
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purpose,  and  with  more  reason  ;  but  clinical  observation  shows  not  mach 
fit  to  be  derived  from  them.  The  subnitrate  or  the  subcarbonate  of  binn«tll 
may  be  included  among  the  remedies  supposed  to  act  by  coming  in  coDtact 
with  the  affected  parts.  This  remedy  is  often  beneficial  as  a  palliaUve,  tkt 
dejections  becoming:  less  frequent,  with  relief  of  pain,  etc.,  under  \tA  use.  Il 
should  be  given  in  doses  of  from  20  to  30  grains  three  or  four  times  daflj. 
Some  have  recommended  much  larger  doses,  and,  given  almost  without  ]iail| 
it  produces  no  deleterious  effects ;  but  probably  all  the  benefit  to  be  derived 
from  it  is  secured  by  the  doses  just  indicated.  Its  adihinistratioo  in  eneaai 
has  been  advocated  in  this  disease.  The  various  astringent  remedies  are  It 
be  tried  in  succession.  Of  those  most  likely  to  be  useful  the  following  mtj 
be  mentioned :  tannic  or  gallic  acid,  alumen,  rhatany,  rubus  villosus  (bhet 
berry -root),  and  the  persulphate  or  pcrnitrate  of  iron.  The  oxide  of  siiieil 
considered  by  many  as  a  useful  remedy. 

In  so  far  as  the  dejections  are  controllable  by  the  foregoing  remedies,  tky 
should  be  relied  upon  to  the  exclusion  of  opium,  because  they  will  intcffiBni 
less  with  appctit<^  and  digestion.  Opiates,  however,  will  be  required  tot 
greater  or  less  extent  in  conjunction  with  other  remedies.  So  far  as  pneli* 
cable,  they  should  be  administered  by  the  rectum,  either  in  enemas  (anhrf 
morphia  or  some  liquid  preparation  contained  in  an  ounce  of  mucilage  m 
thin  starch-water)  or  in  suppositories.  The  lower  part  of  the  rectum  SMtil 
be  examined  with  the  speculum,  and  appropriate  topical  applications  madeiP 
ulcers  in  this  situation  be  discovered.  Dr.  Maury  and  Prof.  T.  G.  ThoHt 
have  reported  cases  in  which  remarkable  benefit  followed  the  applicatiotrf 
nitric  acid  to  ulcerations  within  the  rectum ;  and  they  call  attention  to  lb 
fact  that  by  means  of  a  speculum  the  interior  of  the  bowel  may  be  broigh 
into  view  as  far  as  the  sigmoid  flexure.^  The  removal  of  fecal  coUeetMi 
and  of  other  irritating  material,  by  means  of  large  injections  given  thros|^  t 
flexible  tube  introduced  into  the  sigmoid  flexure,  deserves  trial  in  chromes 
in  acute  dysentery.  Prudence,  however,  dictates  caution  in  the  introdielin 
of  the  tube  and  as  regards  the  quantity  of  water  introduced,  lest  mptnitil 
an  ulcerated  spot  may  be  produced. 

The  treatment  relates,  secondly ^  to  the  system.     In  relative  importaneel 
general  take  precedence  of  the  local  measures.     The  surface  of  the  In 
should  be  well  protected  against  atmospheric  changes.     The  diet  shoaU 
nutritious  but  bland,  articles  of  food  being  selected  which  do  not  leave  m 
indigestible  matter  to  pass  into  the  large  intestine.     Milk,  eggs,  and  ftii 
ceous  food  are  generally  best  suited,  but  in  some  cases  animal  food  it 
to  agree.     The  plan  of  diet  is  to  be  governed  by  experimental  trials, 
remedies  and  alcoholic  stimulants  are  indicated  by  defective  appecito 
digestion.    Of  tonic  remedies,  quinia,  the  chalybeate  preparations,  the  i " 
acids,  and  the  bitter  infusions  are  to  be  employed  in  succession.     The  ue 
alcoholic  stimulants  is  to  be  regulated  by  their  efiiects  in  individual 
Moderate  out-of-door  exercise  and  mental  recreation  are  important, 
'of  climate  is  sometimes  effectual  when  other  measures  prove  unavailing, 
experience  of  the  late  war  showed  the  happiest  effect  of  transferring 
from  the  South  to  Northern  hospitals  in  salubrious  rural  situations. 

Inflammation  and  Perforation  of  the  Oaeciim'-Fecal 

Abscess. 

Inflammation  of  the  ca&cum,  the  inflammation  limited  to  this  poititi  4^ 
the  large  intestine,  constitutes  an  affection  called  typhlitis,  typhUxmiaitm^mf^ 

^  Vide  New  York  Med,  Joum.,  Jan.,  1870,  and  the  author's  Qmiad  Mtdkmii,^10i 
€t  seq. 
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CMcUiM.  Acate  inflammation  confined  to  the  caecum  is  not  of  frequent  occur- 
rence. The  symptoms  are — pain  and  tenderness  within  a  circumscribed  space 
corresponding  to  the  situation  of  the  csecum,  with  vomiting,  sometimes  con- 
stipation and  sometimes  diarrhoea,  and  febrile  movement.  It  is  liable  to  be 
confounded  with  phlegmonous  inflammation  connected  with  disease  of  the 
▼ertebns,  renal  calculus,  circumscribed  peritonitis  from  perforation  of  the 
▼ermiform  appendix,  and  inflammation  of  the  right  ovary.  Peritoneal  inflam- 
■lation,  limited  to  the  portion  of  peritoneum  covering  the  csecum,  may  accom- 
pany the  affection.  The  pain  and  tenderness  are  then  more  marked,  and  the 
caecum  is  distended  by  an  accumulation  of  gas,  the  peritoneal  inflammation 
producing  paralysis  of  the  muscular  tunic.  The  distension  sometimes  is  so 
great  that  a  circumscribed  prominence  corresponding  to  the  area  occupied 
by  this  portion  of  the  large  intestine  is  manifest  to  the  eye  and  may  be  felt 
through  the  abdominal  walls.  Extension  of  the  limbs  may  occasion  pain,  as 
in  cases  of  general  peritonitis.  The  cases  which  I  have  seen  have  tenninated 
io  recovery.  I  have  not  met  with  perforation  followed  by  either  general  peri- 
tonitia  or  fecal  abscess  in  a  case  of  acute  inflammation  of  the  caecum.  The 
probable  explanation  is  that  in  these  acute  cases  circumscribed  peritonitis 
gives  rise  to  an  agglutination  of  peritoneal  surfaces,  which  is  protective 
against  perforation.  Subacute  inflammation  gives  rise  to  symptoms  less  dis- 
tinctive. It  may  occur,  and  recovery  take  place,  without  the  development 
of  symptoms  denoting  an  affection  of  importance;  but  it  becomes  a  very 
important  affection  when  it  leads  to  ulceration  and  perforation  of  the  intes- 
tinal coats. 

If  the  perforation  take  place  in  that  portion  of  the  caecum  not  invested 
with  the  peritoneum,  the  gaseous  and  other  contents  of  the  intestine,  escaping 
into  the  areolar  tissue,  give  rise  to  inflammation  which  may  be  either  diflfused 
or  circumscribed,  in  the  latter  case  forming  an  abscess  called  a  fecal  abscess. 
If  diffused,  the  inflammation  may  extend  more  or  less  over  the  abdominal 
walls,  which  become  swelled,  pitting  on  pressure  as  in  oedema,  with  a  feeling 
of  crepitation  due  to  the  permeation  of  intestinal  gas.  If  an  incision  be  made, 
a  dark,  sanious  liquid  escapes  with  gas  emitting  an  intestinal  odor.  Under 
these  circumstances  a  fatal  result  is  inevitable.  If,  however,  the  perforation 
lead  to  a  circumscribed  abscess  which  opens  externally,  gas  and  fecal  matter, 
with  pus,  escape ;  a  fistulous  communication  with  the  intestine  is  established ; 
and  this  may  remain  permanently,  or  it  may  gradually  close  and  recovery 
take  place. 

Perforation  at  a  point  where  the  intestine  is  covered  with  the  peritoneum 
may  give  rise  to  diffuse  peritonitis,  which  in  most  cases,  if  not  invariably,  is 
fatal.  Often,  however,  the  escape  of  the  intestinal  contents  into  the  peri- 
toneal cavity  is  prevented  by  a  prior  circumscribed  peritonitis  resulting  in 
protective  adhesion  of  the  peritoneal  surfaces.  Under  these  circumstances  a 
perityphlitic  abscess  follows,  and  this  is  liable  to  rupture  into  the  peritoneal 
cavity  if  timely  surgical  interference  be  not  resorted  to. 

The  causes  of  infiammation  of  the  caecum,  whether  it  be  acute  or  subacute, 
are  probably  the  detention  in  this  situation  of  the  feces,  and  the  presence  of 
irritating  matters  either  received  with  the  ingesta  or  arising  from  chemical 
changes  within  the  intestine.  Over-exercise  and  exposure  to  cold  may  be 
auxiliary  causes. 

Complete  rest  is  an  essential  part  of  the  treatment.  This  should  be  rigidly 
enforced  when  the  inflammation  is  subacute  not  less  than  when  it  is  acute. 
The  importance  of  this  part  of  the  treatment  relates  to  the  prevention  of  per- 
foration. It  is  desirable  to  effect  the  removal  of  the  contents  of  the  caecum, 
but  active  purgatives  are  fraught  with  danger.  Mild  laxatives  only  are  admis- 
sible, such  as  castor  oil  or  small  doses  of  Epsom  salts.     It  is  perhaps  safest 
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to  rely  upon  cnemata  given  through  a  long  flexible  tube  carried  upwird 
to  the  sigmoid  flexure.  These  may  be  repeated  at  short  intervals ;  that  ia, 
three  or  four  times  daily.  A  warm  poultice  or  the  water-dressing  should  be 
applied  over  the  site  of  the  caecum.  Blisters  and  other  counter-irritant  appli* 
cations  are  of  doubtful  utility.  The  ingesta  should  be  restricted  to  animal 
broths  and  milk  with  the  addition  of  lime-water.  Opiates  should  be  giren 
in  doses  sufficient  to  relieve  pain.  After  the  disappearance  of  the  symp- 
toms denoting  inflammation,  the  diet  for  some  time  should  be  regulated 
with  reference  to  a  small  quantity  of  fecal  residue.  Constipation  shoiiU 
be  avoided  by  means  of  mild  laxatives,  and  physical  exercise  should  bt 
interdicted. 

Perforation  of  the  csecum  from  an  ulcerative  process  may  take  place  withool 
having  been  preceded  by  local  symptoms  denoting  any  important  affectki. 
It  occurs  perhaps  when  patients  arc  engaged  in  their  usual  avocatioos.    A 
localized  sharp  pain  is  usually  felt  at  the  time  of  the  perforation,  followed  by 
circumscribed  tenderness.     These  symptoms  should  at  once  excite  auspidoiL 
Within  the  area  of  the  pain  and  tenderness,  situated  in  the  right  iliac  fow^ 
a  sense  of  rcBistancc  is  shortly  felt  by  the  touch,  the  boundaries  of  which  aij 
not  be  sharply  defined.     On  percussion  there  may  be  either  flatness  ort 
tympanitic  resonance,  the  latter,  if  limited  to  the  area  of  tenderness,  bay  j 
due  to  gas  escaping  through  the  perforation.     In  the  course  of  a  few  diji 
fluctuation  is  appreciable. 

As  regards  DiAaNOSis,  fecal  or  perityphlitic  abscesses  are  to  bo  discrimiBiifli 
from  psoas  abscess  in  Pott's  disease,  abscess  with  caries  of  pelvic  bones,  cdli» 
litis,  abscess  originating  in  the  abdominal  wall,  perinephritic  abscess,  and  S^ 
ease  of  the  hip-joint.  Tympanitic  resonance  on  percussion  and  crepitttiM' 
from  the  presence  of  intestinal  gas  are  diagnostic  points.'  The  tymptaitii 
resonance,  if  ascertained  not  to  be  transmitted  from  the  caecum,  distingoiibM 
this  abscess  from  phlegmonous  suppuration,  which  is  primarily  extra-oeol} 
that  is,  not  secondary  to  perforation.  An  abscess,  however,  originating  ii 
either  the  connective  tissue  behind  the  cascum  or  in  the  abdominal  wall  aaj 
lead  to  perforation  of  the  intestine.  In  the  latter  case,  if  the  abscess  do  Mfr 
discharge  its  contents  into  the  intestine  and  a  fluctuating  tumor  remain,  tbi 
differential  diagnosis  is  not  important  practically,  since  the  treatment  indieitil 
is  the  same  as  if  the  perforation  preceded  the  abscess. 

An  abscess  connected  with  perforation  of  the  cascum  if  treated  onljlf 
rest,  fomentations,  and  anodyne  remedies  may  open  externally,  as  alnidf  < 
stated,  and  recovery  follow.  The  recovery  may  be  rapid,  as  in  an  iiutiMl 
which  I  have  reported.'  The  discharge  may  take  place  into  the  intestine,  lit' 
recovery  may  follow  closure  of  the  perforation.  An  opening  may  take  plMI , 
into  the  bladder  and  fecal  matter  be  passed  with  the  urine.  I  have  met  wfk 
an  instance  of  this  kind.  There  is,  however,  danger  of  the  discharge  of  j/m 
into  the  peritoneal  cavity,  and  consequent  fatal  peritonitis.  The  pus  is  mif 
absorbed.  It  may  migrate  in  different  directions  for  a  considerable  diitaDM^ 
In  a  case  which  I  saw  with  Dr.  Damainville  of  New  York,  it  made  iti  wiy 
above  the  diaphragm  into  the  bronchial  tubes,  and  was  discharged  by  eiplfr 
toration.     The  case  ended  in  recovery. 

The  TREATMENT  which  has  proved  successful  in  the  hands  of  many  wn^  |! 
geons  in  this  country  is  that  inaugurated  by  Prof.  Willard  Parker  in  180*  '\ 
It  consists  in  removing  the  pus,  either  by  aspiration  or  by  a  free  opeui|i  { 
as  soon  as  fluctuation  is  felt  and  the  presence  of  pus  demonstrated  byM-; 
exploratory  puncture.     This  method  is  a  highly  important  improvement  ill 

'  Vide  an  analysis  of  32  cases,  bv  Prof.  Roberts  Bartholow,  in  the  Afiur,  Ji 
Med.  Scwnw/i,  Oct.,  1866. 
'  Vide  Ginieal  Medicine, 
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ihe  treatment  of  peritjphlitic  or  fecal  abscess.  (Further  details  belong  to 

Absolute  rest  is  to  be  enjoined  until  recovery ;  cathartics  are  to  be  avoided, 
lad  the  patient  should  be  restricted  to  a  purely  nutritious  diet. 


bflaxmnation  and  Perforation  of  the  Vermiform  Appendix. 

The  appendix  is,  in  fact,  a  part  of  the  caecum,  but  inflammation  and  per- 
imtion  here  may  occur  independently  of  any  affection  of  the  ca[?cum  proper. 
The  term  typhlitis  is  applied  to  inflammation  of  the  vermiform  appendix  as 
weD  as  to  ciecitis.  Perforation  of  the  caecum  is  much  more  infrequent  than 
rf  the  appendix. 

Inflammation  of  the  appendix  is  caused  either  by  the  entrance  of  irritating 
nbstances  within  its  cavity  or  by  distension  from  fecal  matter.    The  commu- 
veadon  of  its  cavity  with  that  of  the  caecum  may  become  closed,  and  dilata- 
tin  may  result  from  the  accumulation  of  inflammatory  products.    It  may  be 
fisted  so  as  to  form  a  tumor  of  considerable  size.    My  colleague,  Prof.  Jane- 
ht,  has  seen  a  case  in  which  it  formed  a  tumor  as  large  as  a  child's  head, 
nd  another  case  in  which  it  was  as  large  as  a  Bologna  sausage.^     Whenever 
•odentely  enlarged  it  may  be  felt  as  a  tumor  through  the  abdominal  walls. 
Ike  tumor  in  cases  reported  by  James  Jackson,  in  his  Letters  to  a  Young  Phy- 
mioM^  under  the  title  "  A  Painful  Tumor  near  the  Cajcum,'*  was  doubtless  an 
dltjged  appendix.     I  have  met  with  a  case  in  which  five  previous  attacks 
kad  ocGurrcd.     In  this  case  the  tumor  and  all  the  symptoms  disappeared 
after  the  discharge  of  pus  from  the  bowels.     At  the  meeting  of  the  Inter- 
Medical  Congress  in  Copenhagen  in  1884  the  late  Dr.  Mahomed 
a  case  in   which,  after  repeated  attacks,  an  abdominal  incision  was 
and  a  calculus  removed  from  the  appendix,  the  patient  recovering  and 
I  lubflequent  attacks  taking  place. 

Perityphlitis  and  fecal  abscess  may  arise  from  inflammation  and  perfor- 
of  the  appendix.  Indeed,  these  affections  are  more  likely  to  be  con- 
■eeted  with  inflammation  and  perforation  of  the  appendix  to  the  caecum  than 
with  diseases  of  the  latter.  The  treatment  is  that  already  considered  in  con- 
Mction  with  inflammation  and  perforation  of  the  caecum. 

An  important  question  is,  whether  in  cases  of  intestinal  perforation  lapa- 
ntomy  be  not  admissible  with  a  view  to  closure  of  the  opening  into  the  intes- 
tiae  and  the  removal  of  the  irritating  matter  within  the  peritoneal  cavity. 
Jm  the  light  of  the  knowledge  recently  acquired  respecting  abdominal  scc- 
tioDS  this  operation  appears  not  only  warrantable,  but  advisable  as  a  possible 
ifMving  procedure  under  circumstances  which  without  it  render  the  prog- 
■nu  almost  of  necessity  fatal. 

Perforation  of  the  appendix,  followed  by  diffuse  peritonitis,  is  often  not 

peeeded  by  symptoms  denoting  acute  inflammation.     In  ca^es  which  have 

eoBe  under  my  observation  the  patients  generally  had  had  uncomfortable 

H&titions  in  the  iliac  region  for  two  or  three  days,  and  in  many  instances 

kd  taken  some  cathartic  medicine,  thinking  that  they  were  ^'  bilious "  or 

Meded  "  clearing  out."     Suddenly  a  sharp,  lancinating  pain  was  followed  by 

tke  lymptoms  of  diffuse  peritonitis,  which  proved  fatal.     At  the  autopsy, 

pKnlly  within  the  appendix  hard  bodies  are  found  to  which  it  is  customary 

tl  attribute  the  perforation.     These  bodies  are  usually  of  small  size  (from 

I  pet  to  a  date-stone),  and  consist  of  hard  feces,  a  calcareous  material,  the 

•For  t  table  of  60  cases,  with  operations  and  results,  collected  by  Dr.  William  C. 
ITer,  ride  Trans,  of  Med.  Snc.  of  ihe  SiaU  of  New  Yorky  1880. 
>ir.  F.  JUed.  Record,  April  12, 1884. 
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seeds  or  stones  of  fruit,  etc.     If  nothing  be  found,  the  supposition  is  tbal 
the  bodies  have  escaped  through  the  perforation. 

Perforation  of  intestine  in  cases  of  diffuse  peritonitis  is  referable,  m  a  r«k 
to  the  appendix,  if  not  preceded  by  notable  intestinal  or  gastric  sjmptoai 
The  evidence  for  and  against  the  occurrence  of  perforation  as  the  cause  ol 
diffuse  peritonitis  will  be  considered  in  connection  with  the  latter  affection. 

In  the  exceptional  instances  of  recovery  when  diffuse  peritonitis  haa  bea 
thus  induced  the  appendix  quickly  becomes  adherent  to  adjacent  parts,  aad 
the  perforation  is  in  this  way  closed.     I  have  met  with  fatal  cases  in  wUeh 
the  appearances  after  death  showed  more  or  less  progress  toward  this  remit 
In  the  examination  of  bodies  dead  with  other  diseases  old  adhesions  are  Btl 
infrequently  found.     They  are  probably  results  of  circumscribed  peritonitM 
secondary  to  disease  of  the  appendix.     Adhesion,  taking  place  before  patoh 
ation  occurs,  protects  against  diffuse  peritonitis ;  but  fecal  abscess  may  foUoV| 
as  in  cases  of  perforation  of  the  csecum.     I  have  seen  a  specimen  in  whkl 
the  appendix  was  attached  to  the  bladder  and  perforation  had  taken  pbei^ 
causing  a  vesico-intestinal  fistula.     The  first  evidence  of  this  was  the  appear 
ance  of  a  lumbricoid  worm  at  the  end  of  the  penis,  the  patient  then  Unf 
eight  years  of  age.     Subsequently,  other  worms  were  discharged  with  tkl  J 
urine,  and  repeatedly  the  seeds  of  fruit.     Most  of  the  urine  was  dischuirf 
by  the  bowels.     The  fistula  for  many  years  gave  but  little  inconveoiaieiL 
The  patient  served  as  a  soldier  in  the  late  civil  war.     He  was  operated  npit 
for  stone  in  the  bladder,  and  died  five  days  after  the  operation,  the  fistnbii 
communication  of  the  bladder  with  the  appendix  having  existed  for  twtmj 
years. 

Pain  or  uneasiness  referred  to  the  right  iliac  fossa,  without  other  symptOM 
of  disease,  should  always  excite  apprehension  in  the  mind  of  the  phjikm 
Rest  should  be  enjoined  and  cathartics  avoided.  By  these  precautiom,  if 
patients  seek  advice  prior  to  perforation,  its  occurrence  may  perhaps  be  jn^ 
vented. 

Colitis— Proctitis. 

Inflammation  of  the  colon  (colitis)  and  of  the  rectum  (proctitis)  furniabl 
the  anatomical  characters  of  dysentery.  But  in  the  latter  the  inflammitiot' 
involves  a  special  cause ;  hence  dysentery  is  with  propriety  included  tmrnf 
the  infectious  diseases,  using  the  term  infectious  in  the  sense  now  geneia^f 
adopted.  (Vide  p.  84.)  The  terms  colitis  and  proctitis  may  be  applied  H 
inflammation  in  the  colon  and  in  the  rectum  when  it  occurs  irrespective  eft, 
special  causation.  These  terms  will  then  correspond  to  the  ordinary  eitM^ 
rhal  inflammation  of  many  authors. 

Colitis,  in  this  scope  of  the  term,  is  rarely  acute,  but  as  a  subacute  if» 
tion  it  is  not  rare  in  the  adult,  and  is  common  in  infancy.     It  enters  into  tke 
disease  known  as  cholera  infantum  or  the  ileo-colitis  of  childhood.    It  WKJ 
or  may  not  be  associated  with  inflammation  seated  in  the  small  intefllai 
(enteritis).     In  the  cases  among  soldiers  grouped  by  Woodward  under  lb 
name  of  Acute  Diarrhoea,  inflammation  affected  especially  the  large  intestiML 
The  local  symptoms  are  colicky  pains,  diarrhoea,  the  dejections  being  looie  H 
watery  and  containing  gelatinous  mucus  in  greater  or  less  quantity,  vidk 
absence  of  tenesmus.     Tenderness  may  be  present,  either  limited  to  or  Mil  | 
marked  in  the  situation  of  the  colon.     The  diagnosis  is  to  be  based  oo  * 
symptoms.     Fever,  anorexia,  and  general  debility  are  associated  with 
symptoms,  and  are  proportionate  to  the  degree  and  extent  of  inflamn 

The  causes  are  the  accumulation  of  feces,  and  especially  the  preeenee  if 
undigested  irritating  matters  received  from  the  small  intestine.     OcmhI 
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cmnses,  sucli  as  over-fatigue,  exposure  to  cold,  insufficient  alimentation, 
intemperance,  etc.,  co-operate  with  the  local  causes,  increasing  the  suscepti- 
bility to  the  latter  and  impairing  tolerance.  Hence  the  greater  frequency 
and  the  greater  severity  of  the  disease  in  military  campaigns  than  in  civil 
life. 

The  genera]  principles  of  the  treatment  are  essentially  the  same  as  in  cases 
of  sporadic  dysentery. 

There  is  no  practical  advantage  in  endeavoring  to  distinguish  chronic  co- 
litis from  chronic  dysentery,  although  the  distinction  may  be  admissible  on 
anatomical  and  pathological  grounds. 

Proctitis  occurs  from  the  action  of  local  causes,  and  it  may  simulate  dysen- 
tery as  regards  the  presence  of  mucus  and  blood  in  the  dejections,  together 
with  tenesmus.  Diarrhoea  is  wanting,  and  the  clinical  history  in  other 
respects  lacks  the  features  of  a  truly  dysenteric  disease.  Perforation  of 
the  rectum  sometimes  gives  rise  to  periproctitis  and  fecal  abscess.  These 
purely  local  affections  of  the  rectum  are  properly  surgical. 

Reference  may  be  made  here  to  the  occasional  expulsion,  per  rectum,  of 
membraniform  casts  of  the  intestinal  tube.  These  have  been  observed  a  foot 
and  more  in  length.  They  have  been  supposed  to  be  the  mucous  membrane 
itself  exfoliated,  but  oitener  they  have  been  mistaken  for  fibrinous  exudation. 
They  consist  of  inspissated  mucus,  and  usually  do  not  contain  fibrin  or  coagu- 
lable  lymph.  In  a  case  which  came  under  my  observation  a  number  of  casts 
were  expelled,  one  of  which  was  fifteen  inches  in  length,  one  and  a  half  inches 
in  breadth,  and  from  one-fourth  to  one-eighth  of  an  inch  in  thickness.  This 
specimen,  examined  by  Professor  Wm.  H.  Welch,  was  found  to  contain  fibril- 
lated  fibrin,  a  large  number  of  pus-cells,  mucous  corpuscles,  with  bacteria, 
red  blood-corpuscles,  and  a  few  cylindrical  epithelial  cells.  Their  expulsion 
is  preceded  and  accompanied  by  colicky  pains  and  diarrhoea,  the  dejections 
containing  blood  and  muco-pus.  In  most  instances  the  casts  are  expelled 
repeatedly  after  variable  intervals.  The  patients  are  generally  women  who 
manifest  hysterical  phenomena,  and  uterine  troubles  are  often  associated. 

The  casts  arc  probably  formed  in  the  large  intestine,  and  in  connection 
with  other  symptoms  they  denote  inflammation.  The  affection  is  therefore 
a  variety  of  colitis.  It  has  received  a  variety  of  names.  DaCosta,  who  has 
reported  a  number  of  cases,*  calls  it  memhrauovs  enteritis.  The  name  fvhvlar 
fiiarrhota  was  proposed  by  John  Mason  Good,  and  to  this  name  AVoodward 
giVes  the  preference,  as  implying  no  theory.  (The  reader  is  referred  to  the 
Medical  Hvitory  nf  the  War  of  the  Bebelit'mt,  p.  363,  for  a  full  reference  to  the 
literature  of  this  curious  intestinal  aifection.) 

Acute  Enteritis. 

The  term  enteritis  signifies,  literally,  intestinal  inflammation.  Various  sig- 
nifications have  been  attached  to  it  by  different  writers.  The  older  writers 
described  under  this  name  inflammation  of  the  serous  coat  of  the  intestine, 
but  modem  authors,  almost  without  exception,  apply  the  term  to  inflamma- 
tion of  only  the  mucous  and  submucous  layers.  Many  pathologists  under- 
stand by  enteritis  inflammation  of  any  part  of  the  intestinal  tract,  and  con- 
sider as  subdivisions  of  enteritis  duodenitis,  jejunitis,  ileitis,  typhlitis,  colitis, 
and  proctitis.  There  are  clinical  grounds  for  distinguishing  as  separate  affec- 
tions duodenitis  (usually  in  conjunction  with  gastritis),  typhlitis,  and  proctitis, 
but  it  is  impossible  to  distinjruish,  clinically,  jejunitis  and  ileitis.  It  has 
already  been  remarked  that  diffuse  inflammation  of  the  large  intestine  is  lia- 
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ble  to  involve  the  lower  part  of  the  ileum  ;  and  it  is  likewise  true  that  inflaa. 
mation  of  the  small  intestine  frequently  extends  into  the  large  intestine.  At 
we  already  have  in  the  words  dysentery  and  colitis  names  for  inflammatioD  of 
the  large  intestine,  it  has  become  a  conventional  usage  in  this  country,  and  to 
an  extent  elsewhere,  to  apply  the  term  enteritis  particularly  to  inflammation 
of  the  small  intestine.  The  fact,  however,  is  recognized  that  as  in  dysent^ 
the  inflammation  often  involves  the  ileum,  so  in  enteritis,  with  even  greater 
frequency,  the  inflammation  extends  to  the  upper  part  of  the  large  intestine. 
It  will  be  found  that  in  most  of  the  cases  here  described  as  enteritis  the 
inflammation  is  most  intense  in  the  ileum,  the  caecum,  and  the  upper  parts  of 
the  colon.  The  inflammation  may  be,  however,  nearly  or  quite  confined  to 
the  small  intestine. 

Anatomical  Characters. — As  the  disease  in  itself  rarely  proves  fatal, 
the  opportunity  of  inspecting  the  appearances  after  death  is  not  often  offered. 
The  changes  are  essentially  the  same  as  those  described  for  acute  simple 
inflammation  of  the  large  intestine  (p.  464).   The  mucous  membrane  prewDli     • 
an  arborescent  redness,  either  diffuse  or  in  patches.     Ecchymoses  within  tiid 
beneath  this  membrane  may  be  observed.     Its  surface  is  coated  with  mucsi 
and  muco-pus.     An  increased  transudation  of  serum  occurs,  which,  combined 
with  rapid  peristole,  causes  fluid  stools.     The  mucous  and  submucous  tittici 
are  swollen  in  consequence  of  cedenia,  congestion,  and  cell-infiltration.    Tke 
enlargement  of  the  villi  gives  a  plush-like  appearance  to  the  surface  of  tke 
mucous  membrane.     The  solitary  and  agniinated  follicles  usually  are  swolkt 
and  appear  as  grayish-white  elevations  surrounded  by  a  red,  congested  tfmt. 
Microscopical   examination   shows   a  variable   number  of  emigrated  while 
blood-corpuscles  in  the  submucous  and  mucous  coat«.    The  same  remarks  are 
applicable  to  the  desquamation  of  the  epithelium  here  as  in  acute  aifflpis 
inflammation  of  the  large  intestine. 

Clinical  History. — The  local  symptoms  in  cases  of  acute  enteritis  are 
pain,  tenderness  on  pressure  over  the  abdomen,  especially  over  the  lower  part 
of  the  ileum  and  the  caecum,  and  frequently  diarrh(jca,  with  nausea  and  voiut- 
ing.  The  pain  is  not  intense,  and  is  of  a  dull,  aching  character,  with  exaee^ 
bations,  in  which  it  resembles  the  pain  of  colic.  The  pain  is  referred  to  tk 
umbilical  region.  The  tenderness  is  not  great.  Slight  pressure  is  well  bonM, 
but  deep,  firm  pressure  occasions  more  or  less  suffering.  Diarrhoea  is  oAm, 
but  not  always,  present.  If  present,  the  dejections  are  more  or  less  frequeiti 
loose,  watery,  and  gelatinous.  Tenesmus  and  the  charactoristic  dejections  of 
dysentery  are  wanting.  I  have  met  with  fatal  cises  in  which  diarrhoea  hal 
not  occurred,  the  inflammation  having  been  limited  to  the  small  intestine,  ai 
shown  by  the  autopsy.  If  diarrhoea  be  a  pr(»minent  symptom,  it  probiblj  | 
denotes  an  extension  of  the  inflammation  into  the  ca?cum  and  colon.  YomiU  i 
ing  is  generally  more  or  less  prominent  as  a  symptom.  It  may  be  excited 
sympathetically,  or  it  may  denote  an  extension  of  the  inflammation  to  tki  < 
duodenum  and  stomach.  If  jaundice  occur  it  denotes  duodenitis.  Thege^ 
oral  symptoms  vary  considerably  in  different  cases,  the  variations  probably 
corresponding  to  the  extent  as  well  as  the  degree  of  the  inflammation.  Tm 
febrile  temperature  is  in  most  cases  moderate  or  slight,  and  the  prostration » 
not  great.  The  intellect  is  unaffected,  except  in  severe  cases,  when  deliriui 
may  occur,  together  with  tympanites,  hiccough,  and  symptoms  denoting  adj- . 
namia.  The  duration  in  favorable  cases  is  brief,  convalescence  being  deoland 
in  from  a  week  to  ten  days. 

Pathological  Character. — Excluding  enteritis  occurring  in  connectioft 
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with  typhoid  fever,  tuberculosis,  and  the  diseases  of  infancy,  the  disease  has 
no  a{)ecial  pathological  character.  It  is  a  simple  inflammation  of  a  mucous 
membrane  (intestinal  catarrh).  It  occurs  only  as  a  sporadic  disease,  in  this 
respect  differing  from  dysentery.  It  differs  also  from  dysentery  in  not  lead- 
ing to  destructive  lesions  of  the  affected  membrane,  like  those  which  occur 
especially  in  the  epidemic  form  of  that  disease. 

Causation. — The  susceptibility  of  the  mucous  membrane  of  the  small 
intestine  to  acute  inflammation  after  infancy  is  slight.  It  may  be  produced 
by  dietetic  excesses,  the  use  of  stimulating  food  and  alcoholic  drinks,  poison- 
ing with  acrid  substances,  and  the  use  of  drastic  purgatives.  It  is  sometimes 
attributable  to  the  action  of  cold  upon  the  body  when  heated  and  perspiring, 
local  causes  being  conjoined  therewith.  Fatigue  and  debility  may  co-operate 
with  these  causes. 

Diagnosis. — Acute  enteritis  is  to  be  discriminated  from  dysentery,  gas- 
tritis, colic,  peritonitis,  and  typhoid  fever.  Assuming  that  the  local  symp- 
toms are  sufficient  to  denote  inflammation  somewhere  within  the  abdomen, 
the  absence  of  the  characteristic  dysenteric  evacuations,  of  tenesmus,  and  of 
tenderness  in  the  tract  of  the  colon  suffices  to  exclude  dysentery.  The  micro- 
scopical examination  of  the  stools  may  aid  in  determining  the  seat  of  the 
inflammation,  as  has  been  shown  by  Nothnagel.  Under  normal  conditions 
6melin*8  reaction  for  bile-pigment  with  nitroso-nitric  acid  cannot  be  obtained 
in  the  feces  or  in  the  contents  of  the  large  intestine.  If  yellowish  balls  and 
clumps  of  mucus,  or  yellowish  cylindrical  epithelial  cells  which  respond  to 
Gmelin's  test,  be  found  in  the  feces,  it  is  evidence  of  increased  peristole, 
and  often  of  inflammation  in  the  small  intestine.  The  presence  of  much 
midigested  food,  such  as  abundant  starch-granules,  in  the  feces  is  also  evi- 
dence of  increased  peristole  in  the  small  intestine. 

Nausea  and  vomiting,  if  unusually  prominent,  may  suggest  acute  gastritis. 
But  the  symptoms  of  acute  gastritis  point  distinctly  to  the  stomach  as  the 
seat  of  disease.  This  disease  may  generally  be  excluded  without  difficulty. 
The  two  diseases,  however,  may  be  combined.  The  inflammation  in  some 
cases  perhaps  extends  from  the  small  intestine  to  the  stomach  ;  and  in  cases 
of  poisoning  with  acrid  substances  the  local  effects  of  the  latter  may  be  pro- 
duced within  the  small  intestine  as  well  as  in  the  stomach. 

Colic  is  a  functional  affection  characterized  by  intense  paroxysmal  pain, 
without  tenderness  or  febrile  movement,  and  is  oftener  accompanied  by  con- 
stipation than  by  diarrhooa.     These  points  are  sufficient  for  its  exclusion. 

As  regards  the  local  symptoms,  acute  enteritis  approximates  to  acute  peri- 
tonitis more  closely  than  to  any  other  affection ;  but  as  a  rule  there  is  a 
marked  disparity  in  the  intensity  of  the  symptoms  in  these  two  affections. 
The  pain,  tenderness,  nnd  tympanites  common  to  both  are,  in  the  great 
majority  of  cases,  notably  greater  in  peritonitis.  Diarrhoea,  which  is  the 
rale  in  enteritis,  occurs  exceptionally  in  peritonitis.  Rigidity  of  the  abdom- 
inal muscles,  which  is  one  of  the  diagnostic  symptoms  of  peritonitis,  is  want- 
ing in  enteritis.  Moreover,  the  constitutional  disturbance,  as  denoted  by  fre- 
quency of  the  pulse,  prostration,  etc.,  is  much  greater  in  peritonitis.  Attention 
to  these  points  renders  the  differential  diagnosis  easy  in  most  cases. 

The  abdominal  symptoms  in  typhoid  fever  may  lead  the  physician  to  sup- 
pose that  disease  to  be  simply  enteritis,  and  on  the  other  hand  a  primary 
enteritis  may  be  supposed  to  be  typhoid  fever.  Typhoid  fever  is  to  be 
excluded  by  the  absence  of  the  diagnostic  symptoms  which  attend  its  develop- 
ment and  progress — namely,  the  characteristic  rise  of  temperature,  together 
with  cephalalgia,  epistaxis,  bronchitis,  the  rose  eruption,  and  delirium.    More- 
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over,  the  adynamic  syiiiptoms  in  lyplioltl  fever  are  jfeneraily  j^r<*ater  ttiaji  In 
simple  acute  enteritisj  while  the  e  tit  eric  symptuuis  are  lead  marked. 

Prognosis, — Acute  enteritis  aft^^r  infancy  in  the  majority  of  caws  is  nut  a 

dij^ease  of  great  gravity.  If  it  be  not  associated  with  any  uther  imfiortant 
afieetionj  and  the  patient  have  not  a  feeble  constitution,  a  favorable  [impiosi^ 
may  generally  be  entertained.  The  di.sease,  however,  sometimes  etidi*  fatallv: 
This  IB  to  be  apprehended  when  the  pulse  becomes  feeble  and  frequent,  the 
prostration  marked,  and  delirium  is  developed,  the  local  gymptoms  persijcing. 
The  mode  of  dying  is  by  asthenia^  as  in  cases  of  dysentery. 

Treatment. — The  indications  for  treatment  may  be  embraeetl  m    i  u^ 
words.      An  efficient  but  non-irritatrng  purgative  is  geneniUy  at  first  advis- 
able.    Afterward  opium  in  gome  form   is  to  be  given  sufficiently  to  relieve 
pain  and  diarrhtea.     It  may  be  administered  by  either  the  mouth  ur  rectum, 
or  alternately  in  both  modes,  or  by  hypodermic  injection.     It  is  U>  l»c  _ 
in  dose.-?  proportionate  to  the  urgency  of  the  symptoms^  and  graduated  n 
ing  to  its  effects.      Fomentations  over  the  abdomen  by  means  of  poul 
the  water-dressing,  or  spongio-piltne  arc  useful.    Moderate  stimulation  «i 
surface  of  the  abdomen  by  sinapisms  or  liniments  is  appropriate,     (tencral  tif 
local  depletion  by  bloodletting  is  very  rarely  if  CTer  called  for.      Mercnrv  n^. 
an  alterative  remedy,  or  given  to  **  improve  the  secretions/*  is  not  to  be  i 
mended.     The  supporting  treatment  is  indicated  in  proportion  to  the  dm  ..    , 
of  the  disease  and  the  tendency  to  failure  of  the  vital  powers.      The  diet  at 
first  should  be  restricted  and  bland,  but  alimentation  is  of  course  important 
if  supporting  measures  be  indicated.     The  question  of  irrigation   dues  not 
enter  into  the  consideration  of  the  treatn»ent  of  enteritis,  inasmuch  aa  lb© 
injected  liquid  does  not  readily  ascend  beyond  the  Ueo^ciecal  valve. 

Subacute  and  Chrome  Enteritis. 

Subacute  enteritis  is  of  frequent  occurrence,  arising  either  fVom  dietetic 
errors  or  an  arrest  of  digestion  by  exposure  to  cold,  over-exertion^  ere.  It  is 
not  easy  to  distinguish,  practically,  cases  of  transient  subacute  enteritis  from 
cases  of  functional  diarrhtea  ;  nor  is  it  of  much  practical  consequence?  tu  make 
this  discrimination,  since  the  indications  iVir  treatment  in  either  case  do  not 
materially  differ,  embracing  mild  purgation^  followed  by  anodyne  remedies 
and  regulation  of  the  ingesta- 

Enteritis,  acute,  subacute,  and  cbronic,  is  described  by  some  authors  under 
the  name  of  intesfitutl  catan'h.  Here,  as  in  other  connections,  the  term  catarrh 
is  not  adopted  in  this  work.  Authors  who  treat  at  length  of  intestinal  c^iUrrh 
embrace  under  this  head  eases  which  I  describe  in  connection  with  diarrbow 
end  intestinal  dyspepsia. 

Chronic  enteritis  is  usually  referable  to  some  prior  morbid  condition.   It  very 
rarely  follows  acute  enteritis.     Chronic  passive  congestion  in  the  portal  eircoU- 
tion  is  a  cause  of  chronic  enteritis.     It  may  in  this  way  attend  diseases  ' 
liver  (such  as  cirrhosis),  of  the  lungs  (such  as  emphysema,  chronic  pl**tiv 
and  of  the  heart  (valvular  lesions.)  All  of  these  affections  lead  to  cbr 
tiiial  inflammation  by  obstructing  the  flow  of  blood  through  the  port  i 
The  pathological  condition  Is  at  first  chronic  passive  congestion  of  !he 
tines.     Bright's  disease  may  be  accompanied  by  chronic  enteritis.    It  is 
quent  attendant  of  tuberculous  ulcerations  of  the  intestine,  and  it  may  » 
in  chronic  tuberculosis  without  the   presenci^  of  intestinal   uleerji.     Chr...*.v 
enteritis  occurs  also  as  a  circumscribed  infltimmation  about  other  form*  *»f 
intestinal  ulcer,  about  new  growths  in  the  intestine^  and  above  strictures  of 
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Aegnt.  The  intestinal  mucous  membrane  in  chronic  enteritis  is  coated  with 
VKOS,  and  is  usually  of  a  slate  or  ash  color  from  the  deposition  of  pigment. 
Hm  follicles  are  often  enlarged  and  pigmented,  and  they  may  be  the  seat  of 


Ibe  STMPT0M8  are  the  same  as  those  in  acute  enteritis,  but  they  are  less 
allied.  Constipation  may  alternate  with  diarrhoea.  As  regards  treatment 
ik  ctuse  should  be,  as  far  as  possible,  removed.  This  involves  in  many 
am  the  treatment  of  a  prior  morbid  state. 


CHAPTER  VI. 
STRUCTURAL  DISEASES  OF  THE  INTESTINE. 

Ulcers. — Duodenal  Ulcer. — Embolism  of  the  Superior  Mesenteric  Artery. — 
Ouvtnimia  of  the  Intestines. — Waxy  Degeneration  of  the  Intestines.— Structural 
Lesioiis  causing  Intestinal  Obstruction. — Intussusception. — Strangulated  Hernia  with- 
in the  Abdomen. — Rotation  or  Twisting  of  Intestine. — Compression  and  Stricture  of 
the  Intestine. — Obstruction  from  Impaction  of  Feces,  Enteroliths,  and  Foreign  Bodies. 
^Fonctioiial  Obstruction. 

Intestinal  Ulcers. 

THE  important  forms  of  intestinal  ulcers  are  the  following :  simple  inflam- 
matory (including  follicular),  digestive,  dysenteric,  typhoid,  tuberculous, 
nd  syphilitic.  Certain  rare  varieties,  as  the  embolic,  the  amyloid,  the  corro- 
.jht  (from  swallowing  corrosive  poisons),  the  variolous,  and  the  mycotic 
"ally  in  malignant  pustule),  will  receive  no  further  attention. 
«  may  occupy  any  part  of  the  intestinal  tract.  In  general  it  may  be 
bridthat  their  favorite  seats  are  the  ileum,  the  caecum,  the  sigmoid  flexure, 
M  the  rectum.  Simple  inflammatory  ulcers,  also  called  catarrhal,  have 
^Im  treated  of  in  connection  with  dysentery  and  with  enteritis.  They 
Wnde  follicular  and  non-follicular  forms.  Ulcers  produced  by  pressure  of 
iipaeted  feces  are  sometimes  called  stercoral.  Similar  ulcers  may  be  caused 
foreign  bodies.  These  ulcers  from  pressure  are  most  frequent  in  the 
nm,  vermiform  appendix,  and  sigmoid  flexure.  They  have  been  consid- 
'Wti  in  connection  with  typhlitis  (see  p.  482  et  seq.).  Digestive  ulcers  occur 
iriy  in  the  upper  part  of  the  intestine.  They  arc  of  the  same  nature  as 
"ire  or  simple  gastric  ulcer,  and  will  be  considered  in  the  next  article, 
the  head  of  Duodenal  Ulcer.  Dysenteric  ulcers  have  already  been 
^iMrihed.  The  so^mlled  urscmic  ulcers  which  occur  in  Bright's  disease, 
~  which  are  sometimes  attributed  to  the  irritation  of  carbonate  of  ammonia 
from  nrea  in  the  intestinal  tract,  are  in  some  cases  the  result  of  a 
ic  process.  Dickinson  has  observed  small  ulcers  in  the  lower  part 
the  ileum  in  connection  with  small  contracted  kidney.  Typhoid  ulcers 
MB  he  described  8ubse<|uently  in  connection  with  Typhoid  Fever. 
Kbere^knu  intestinal  ulcers  are  very  frequently  present  in  cases  of  pul- 
MUT  tnbercnlosis.  They  very  rarely,  if  ever,  occur  independently  of 
ieivaloiis  processes  in  the  lungs.  The  hypothesis  that  the  intestinal  ulcers 
|f  phthisieal  patients  are  caused  by  swallowing  tuberculous  sputa  is  probable, 
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in  view  of  the  fact  that  these  ulcers  have  been  produced  by  feeding  anim^ 
with  tuberculous  substances.  Tuberculous  ulceration  affects  by  prefereaei 
the  lower  part  of  the  small  intestine.  The  solitary  follicles  and  Pejer^i 
patches  are  usually  first  involved,  but  tubercles  may  develop  indcpeodenth 
of  these  structures.  The  process  often  extends  to  the  remainder  of  the  nvl 
intestine  and  to  the  large  intestine.  The  vermiform  appendix  is  very  often  tki 
scat  of  tuberculous  ulceration.  The  solitary  follicles  and  the  individual  foB* 
clcs  of  Peyer's  patches  become  swollen,  and  they  undergo,  first  in  their  centiii^ 
cheesy  degeneration.  The  cheesy  mass  softens  and  a  little  ulcer  is  prodaeei 
This  ulcer  extends  partly  by  an  inflammatory  process,  but  chiefly  by  the  dercl- 
opment  of  tubercles  in  its  edges  and  base.  These  tubercles  undergo  eheaj 
metamorphosis  and  softening.  The  shape  of  the  ulcer  may  correspond  il 
first  to  that  of  a  Peyer's  patch,  but  its  tendency  is  to  extend  transvenelj  a 
the  course  of  the  lymphatics  and  blood-vessels.  This  direction  is  ezplmrf 
by  the  fact  that  the  tubercles,  to  whose  development  the  ulcer  owes  its  prc^im 
form  chiefly  in  the  walls  of  these  vessels.  The  appearance  of  a  folly-fonNt 
tuberculous  ulcer  is  characteristic.  Its  long  axis  is  transverse  to  the  aziiaf 
the  intestine ;  but  this  rule  is  not  without  exceptions.  The  ulcer  may  neailj 
encircle  the  lumen  of  the  intestine.  Tuberculous  ulcers  constitute  the  moil 
frciiuent  and  important  of  the  so-called  annular  or  girdle  ulcers.  The  edges  of 
the  ulcer  are  thickened  and  sinuous,  and  present  an  appearance  often  deaeribii 
as  worm-eaten,  from  the  presence  of  little  excavations  due  to  softened  tahi^ 
cles.  Tuberculous  granulations  arc  usually  recognized  without  difficulty  both 
in  the  edges  and  in  the  base  of  the  ulcer.  Tubercles  are  developed  in  thi 
vicinity  of  the  ulcers.  Patches  of  little  white  tuberculous  nodules  seated  k 
the  subserous  tissue  can  generally  be  seen  on  the  peritoneal  surface  coveiii| 
the  site  of  the  tubercle.  These  peritoneal  tubercles  arc  of  great  assistance  & 
the  recognition  of  both  the  position  and  the  nature  of  the  ulcer.  Upon  miao- 
scopical  examination  tubercles  are  found  in  the  neighborhood  of  the  nicer  i| 
the  muscular  and  other  coats  of  the  intestine.  They  are  formed  chieflv  inthi 
outer  sheaths  of  the  arteries  and  in  the  lymphatic  vessels.  As  a  mle,  tkf, 
present  the  typical  giant-celled  structure  (p.  48).  Woodward  deaeribei  f 
transverse  puckering  of  the  mucous  membrane  in  the  neighborhood  of  ulhmf, 
culous  ulcers,  due  to  a  tendency  in  the  ulcer  to  longitudinal  contraction.  Am 
tial  cicatrization  of  tuberculous  ulcers,  resulting  even  in  stenosis,  has  beoi' 
observed  in  several  instances.  That  the  tuberculous  ulcers  ever  completely 
cicatrize  is  improbable.  These  ulcers  do  not  often  lead  to  perforation  of  tm 
intestine,  and  very  rarely  indeed  to  general  peritonitis  from  perforation.  G^ 
cumscribed  peritonitis  over  the  seat  of  the  ulcer  is  common.  Tubercnkn 
ulcers  are  usually  accompanied  by  more  or  less  inflammation  of  the  IMB 
rounding  mucous  membrane.  The  mesenteric  glands  are  frequently  swoltaf 
and  tuberculous. 

St/phUitic  intestinal  ulcers  are  infrequent.  In  only  a  small  number  of  QiH| 
has  their  origin  from  gummata  been  demonstrated.  Syphilitic  ulcers  of  ll| 
intestine  are  either  round  or  transverse.  They  may  form  annular  or  g^fAf 
ulcers.  Their  edges  are  generally  grayish-white,  indurated,  and  fibroni;  Al 
base  is  also  indurated  and  usually  without  much  purulent  secretion ;  and  Ai 
serous  coat  over  the  ulcer  is  often  thickened,  and  may  present  cicatricial  lii 
sue  containing  little  fibrous  nodules.  In  the  thickened  walls  and  baseekaM 
nodules,  which  arc  doubtless  gummat-a,  are  occasionally  detected.  The  Im| 
fibrous  tissue  forming  the  floor  and  edges  of  the  ulcer  is  generally  deoid^ 
infiltrated  with  small  round  cells.  These  ulcers  may  be  found  in  both  tketaqj 
and  the  small  intestine.  Their  cicatrization  leads  to  more  or  less  contrmctUNi  i 
the  calibre  of  the  intestine.  Submucous  gummata  have  been  found  with  n 
without  ulceration  of  the  intestine,  but  they  are  extremely  rare.     They  appM 
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t»  be  more  frequent  in  congenital  than  in  acquired  syphilis.  Syphilitic  ulcers 
uA  strictures  of  the  rectum  are  considered  fully  in  works  devoted  to  vene- 
ml  diseases.  According  to  Foumier,*  syphilitic  stricture  of  the  rectum  may 
kedne  not  only  to  the  cicatrization  of  ulcers,  but  also  to  a  diffuse  hyperplas- 
lieiDfiltration  of  the  mucous  and  submucous  coats.  To  this  syphilitic  infil-* 
tnOon  be  gives  the  name  of  ano-rectal  syphiloma.  Eirch-Hirschfeld'  has 
iieribed  as  an  occasional  lesion  of  congenital  syphilis  dilfuse  sclerosis  of  the 
jMinal  mucous  membrane,  which  was  found  thickened  by  an  infiltration  of 
faifonn  cells. 

Tie  SYMPTOMS  of  intestinal  ulceration  cannot  well  be  considered  apart  from 

Ik  morbid  conditions  on  which  the  ulcers  depend.     In  general,  the  symptoms 

■enot  characteristic  of  ulceration.     There  may  be  tenderness  on  pressure  if 

lb  alceration  be  extensive,  especially  if  it  be  seated  in  the  large  intestine. 

:  nenatrition  of  the  patient  is  usually  impaired.     The  character  of  the  stools 

■ifteii  abnormal.     There  may  be  diarrhoea,  with  liquid  and  often  bloody  evac- 

lidoQB.     On  the  other  hand,  constipation  may  be  present,  particularly  if  the 

dcen  be  high  up  in  the  bowels.     Symptoms  are  often  referable  to  a  coinci- 

isBt  enteritis.     The  hemorrhage  from  intestinal  ulcers  may  be  so  profuse  or 

ymistentas  to  prove  the  immediate  cause  of  a  fatal  termination,  but  instances 

rfthis  are  rare.     Tubercle  bacilli  are  frequently  present  in  the  fecal  dis- 

'riwges  in  cases  of  tuberculous  ulceration  of  the  intestines.     In  rare  instances 

tdcrealous  ulcers  of  the  rectum  are  situated  so  that  they  can  be  explored 

;  -iuiDg  life.     Ulcers  may  give  rise  to  perforation  and  fatal  peritonitis.     They 

,  mj  cause  fistulous  communications.     If  cicatrization  take  place,  constriction 

rf  the  intestinal  canal  may  be  thereby  produced,  and  this  stenosis  may  be 

t  Accmse  of  death.     Syphilitic  ulcers  are  particularly  likely  to  cause  stric- 

[  Imof  the  intestine,  but  the  same  result  may  follow  dysenteric,  simple  inilam- 

L  BMory,  and  even  in  rare  instances  tuberculous  ulcers.     Typhoid  ulcers  do 

Ht  laid  to  stenosis.     Not  very  infrequently  ulcers  are  found  unexpectedly 

h  f06t-mortem  examinations,  there  having  been  no  symptoms  referable  to 

^tm  dnring  life.     The  prognosis  depends  upon  the  primary  morbid  condition. 

/Ik treatment  also  has  reference  to  this  state.     In  general,  the  treatment  indi- 

■Icdin  chronic  dysentery  is  applicable.     Ulcers  and  strictures  seated  in  the 

Iner  part  of  the  rectum  are  open  to  inspection,  and  are  to  be  treated  by  local 

=9|fi6atioDs  and  surgical  procedures. 

Duodenal  Ulcer. 

^-  Qiiomc  nicer  has  the  same  anatomical  characters  in  the  duodenum  as  in  the 
;h,  and  is  probably,  like  the  latter,  caused  by  the  solvent  action  of  the 

.^ joice.     It  is  far  less  frequent  than  gastric  ulcer,  the  proportion  being 

■  lto30  of  the  latter.  The  situation  is  usually  near  the  pyloric  opening. 
h  eoBtrast  with  gastric  ulcer  the  ages  of  patients  are  generally  between 
tkij  and  forty,  and  duodenal  ulcer  occurs  much  often cr  in  men  than  in 
These  are  points  to  be  taken  into  account  in  the  diagnosis.  The 
kA  of  its  occurrence  in  some  cases  after  severe  burns  of  the  skin  is  also  to 
kbone  in  mind. 

Tbe  local  symptoms  by  which  it  is  to  be  differentiated  from  gastric  ulcer 
Jn  MM  follows :  Vomiting  is  often  wanting,  and  when  it  occurs  the  intervals 
its  ocenrrence  and  the  ingestion  of  food  are  longer.  The  ingestion 
if  find  does  not  occasion  the  same  degree  of  gastric  disturbance  and  conse- 
distress.  Paroxysms  of  pain  often  occur  having  the  severity  and  cha- 
of  gastralgia.     The  pain,  as  in  gastralgia,  is  sometimes  relieved  by  the 

*  Leeon8  ridigSe»  par  Ck.  Poraky  Paris,  1875. 
«  Wiener  Med.  Freaae,  1878,  No.  41. 
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talcing  of  faod.     The  pain  is  referred  to  the  right  hvpochondrium,    Jauiju  r.; 
soiiietinies,  but  rarelj^  '«  associated  with  duodenal  uJeer.     From  the  occur- 
rence of  this  symptom  either  duodenitis  or  the  situation  of  the  ulcer  n«r 
the  opening  of  the  ductus  communis  is  to  be  inferred.     HemorrKagu  is  is 
liable  to  occur  as  in  cases  of  gastric  ulcer.     Blood  may  be  %'omitod,  but  it  if 
passed  in  larger  quantity  by  the  bowels.     These  points  relating  to  bem^-'f* 
rhage  are  significant  as  regards  the  diagnosis.     Cancer  is  excluded  b 
absence  of  tumor,  of  the  gastric  symptoms  usually  connected  with  that   i 
tioji,  and  of  the  appearance  characteristic  of  the  cancerous  cachexia.      ^^ 
over,  cancer  usually  occurs  at  a  later  period  of  life — namely »  between  1      ; 
and  sixty  years  of  age. 

Duodenal  ulcers  may  cicatrize^  giving  rise  to  stenosis  and  conisequent  dila- 
tation of  the  stomach ;  but  cicatrization  is  rare.  Perforation  may  take  place 
and  give  rise  t'O  fatal  peritonitis.  This  result  is  sometimes  prevented  by 
adhesions  of  the  duodenum  over  the  site  of  the  ulcer  prior  to  the  perfora- 
tion. These  adhesions  may  take  place  and  rupture  afterward  occur,  as  in  a 
case  which  was  under  my  observation.  Duodenal  like  gastric  ulcer  may 
remain  latent  until  perforation  occurs. 

The  TREATMENT  IS  essentially  the  same  as  in  cases  of  gastric  ulcer. 


Embolism  of  the  Superior  Mesenteric  Ari:;ery, 

Embolism  of  the  superior  mesenteric  artery  is  followed  by  hcmorrl  . 
infarction  of  the  small  intestine.  Although  this  artery  anastomoses  tr-  ^, 
with  the  pancreatico-duodenal  and  with  the  inferior  mesenteric,  it  has  been 
shown  by  the  experiments  of  Littcn*  that  its  branches  are  so  little  tol»r^ 
ant  of  an  insufficient  supply  of  blood  that  their  coats  undergo  a  molc»  ^ 
alteration  which  suffices  for  the  production  of  a  hemorrhagic  infarction  bt  tMif^ 
a  complete  collateral  circulation  can  be  established.  The  wide  extetot  of 
territory  over  which  this  vessel  is  distributed  is  an  impediment  to  the  rapid 
development  of  a  sufficient  collateral  circulation,  which,  even  in  arteri^'A  more 
favorably  situated,  often  recjuires  considerable  time.     About  thirtv  " 

embolism  of  the  main  trunk  or  of  the  branches  of  the  superior  u. 
artery  have   beeti   recorded.      The   embolus   itself  can  usually  Ik?  dt'itr^-itni 
post-mortem  without  difficulty.     The  parts  affected  by  cmbfilism  of  the  main 
trunk  are  the  greater  portion  of  the  small  intestine  and  the  upper  part  nf 
the  large  intestine.     The  extent  of  intestine  involved  of  course  depends  ui^nn 
the  size  of  the  branch  obstructed.     The  wall  of  the  affected  portion  of  inies 
tine  is  swollen,  oedematous,  and  more  or  less  infiltrated  with  blood.     Ther 
may  be  in  addition  large  and  small  circumscribed  hemorrhages  in  the  in  tea 
tinal  coats-     The  raucous  membrane  especially  is  swollen,  soft,  and  n.^it^t.^! 
with  blood.     Its  surface  is  coated  with  a  layer  of  blood  or  of  blo«  l\ 

mucus.     In  certain  places  there  may  be  lofls  of  substance  from  neent^i^  *n  tut 
mucosa.     The  solitary  follicles,  Peyer's  patches,  and  the  mesent^'ric  gland 
are  frecjuently  swollen.     When  the  main  trunk  of  the  artery  is  occluded  th<?f 
are  hemorrhages  also  in  the  mesentery.     At  first  circumscribed  peritonitll 
and  subsequently  general  peritonitis  result.      If  the  artery  become  ttlowly' 
obstructed,  as  by  pressure,  no  effects  follow. 

The  SYMPTOMS  have  been  studied  chiefly  by  Gerhardt  and  by  Kussmanl  * 
Those  to  which  they  attribute  diagnostic  importance  are  the  following:  L  A 
source  for  an  embolus  (organic  disease  of  the  heart  was  usually  present  V  L' 
Abundant  intestinal  hemorrhages,  which  cannot  be  explained  by  an  irjh^ 

»  FrrcAW^  AtrJnr,  1*^75,  B«l.  63,  S.  *A^9. 

'  Wiiyiburger  medic.  ZcUschn/t,  1864,  13d.  4  u.  6. 
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pendent  disease  of  the  intestine  or  by  portal  obstruction.  8.  Rapid  fall  of 
temperature.  4.  Pain  in  the  abdomen,  often  resembling  colic  and  often 
▼iolent.  5.  After  a  time  development  of  tympanites,  and  perhaps  of  a  recog- 
nuable  exudation  in  the  peritoneal  cavity.  6.  The  evidence  of  embolism  of 
other  arteries  of  the  body.  7.  In  rare  instances  the  detection  by  palpation 
of  sacs  containing  blood  between  the  folds  of  the  mesentery.  Vomiting  was 
present  in  many  of  the  cases  reported.  The  bloody  stools  of^en  had  a  fetid 
odor.  The  blood  was  sometimes  of  a  tarry  consistence,  and  at  other  times  it 
was  fluid  or  in  clots.  Occasionally  no  hemorrhage  occurred.  In  that  case 
the  diagnosis  is  impossible.  The  symptoms  develop  suddenly,  and  death  usu- 
ally soon  follows,  preceded  by  collapse.  It  does  not  seem  to  be  absolutely  fatal. 
In  a  case  reported  by  Moos  which  recovered  the  diagnosis  of  this  affection  was 
rendered  very  probable.  The  diagnosis  in  the  favorable  cases  of  Lereboullet 
was  not  so  well  established. 

The  objects  of  treatment,  as  stated  by  Gerhardt,  are  to  check  the  hemor- 
rhage, to  prevent  necrotic  processes  in  the  intestine,  to  repair  the  loss  of 
blood,  and  to  favor  the  re-establishment  of  a  collateral  circulation.  He  says : 
^  In  what  way  these  indications  are  to  be  best  fulfilled  future  experience  must 
decide."  Moos  treated  his  case  which  recovered  by  rest,  lukewarm  nourish- 
ing broths,  small  doses  of  wine,  and  by  the  internal  and  external  application 
of  ice.  A  certain  degree  of  doubt  necessarily  attaches  to  the  diagnosis  of  this 
case. 

Embolism  of  the  inferior  mesenteric  artery  is  sometimes  unattended  by 
symptoms ;  at  other  times  symptoms  similar  to  those  described  were  present. 
Only  about  eight  cases  have  been  recorded. 


Oarcinoma  of  the  Intestine. 

Cancer  of  the  intestine  presents  the  same  varieties  as  when  seated  in  the 
stomach.  The  most  frequent  situation  by  far  is  the  rectum.  Here  it  is  open 
to  discovery  and  examination  by  the  touch  and  vision.  Next  to  the  rectum, 
it  is  most  frequently  situated  at  the  sigmoid  flexure  of  the  colon  ;  and  next  in 
the  transverse  colon.  It  is  situated  in  the  duodenum  or  jejunum,  the  lower 
portion  of  the  ileum,  the  descending  colon,  the  ascending  colon,  and  the  mid- 
dle of  the  ileum,  as  regards  relative  frequency  in  the  order  in  which  these 
parts  are  now  enumerated.  In  these  different  situations  it  often  produces 
obstruction  by  compression  and  stricture. 

The  cancerous  growth,  when  it  has  reached  a  certain  extent,  if  situated 
above  the  rectum,  forms  a  tumor  which  may  be  felt  through  the  abdominal 
walls.  The  problem  is  then  whether  or  not  the  tumor  be  carcinoma.  The 
diagnosis  is  to  be  based  on  the  existence  of  radiating,  lancinating  pains,  the 
age  of  the  patient  (over  forty  years),  the  frequently  nodulated  character  of 
the  tumor,  the  occurrence  of  bloody  stools,  the  evidence  of  hereditary  predis- 
position, and  the  symptoms  which  denote  the  cancerous  cachexia.  Fecal 
tumors,  enteroliths,  and  foreign  bodies  are  to  be  excluded  ;  also,  sarcomas 
and  the  benign  neoplastic  growths — namely,  fibromas,  myonias,  lipomas,  cysts, 
and  adenomas.  These  as  well  as  cancerous  growths  may  produce  obstruction 
at  different  situations  in  the  intestinal  canal.  They  cannot  in  cases  of  obstruc- 
tion be  excluded  with  certainty  unless  they  be  situated  in  the  rectum.  They 
cannot  be  differentiated  from  each  other  during  life,  and  hence  they  are  of 
pathological  rather  than  of  clinical  interest.  This  brief  reference  to  them, 
therefore,  is  all  that  is  called  for.  Duodenal  cancer  is  not  easily  differentiated 
from  cancer  of  the  stomach.  The  differentiation  is  not  practically  of  import- 
ance.    The  association  of  jaundice  points  to  the  former. 
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Waxy  Degeneration  of  the  Intestine. 

Tlie  character  of  the  lesion  known  us  waiEVj  lardaceims^  and  amylnirl  Im 
l>ecn  coosidered  in  the  first  part  of  this  work.  (Vide  p.  55).     The  tnt#-stin 
as  well  as  the  stijumch  h  not  infreiiuently  the  seat  of  this  structural  chjinj^f 
The  alteration  is  genera  11  y  present  throughout  both  the  large  and  the  »maA 
intestine^  hut  it  is  ni^ually  niost  intense  in  the  lower  part  of  the  ilcnrn-     " 
mui^ous  membrane  may  be  the  coat  chiefly  affected,  or  in  addition  thr  cithfl 
coats  may  he  involved.      Usually  the  solitary  follicles  and  Peycr's  patcbi 
escape  or  are   but  slijrhtly  affected,     lu  certain  cases^  however,  the  watj 
change  is  most  marked  in  these  structures  (Hayem).     Neumann  nbserro 
cases  in   which  the  muscularis  mucosae  was  predominantly  affected.      Waii 
degeneration   is  not   to   be   positively   recognized   post-mortem    without  tli 
application  of  iodine  or  other  appropriate  reagents.      Simple  tnHatumatio 
of  the  muco.«ta  is  generally  present  in  cases  of  waxy  degeneration.     Krb 
denies  that  there  is  any  tendency  in  this  alt^jration  to  the  production 
ulcers.     Tuberculous  ulcerations  arc  often  present  when  the  waij  metamor- 
phosis is  secondary  to  phthisis* 

Waxy  degeneration   may  be  inferred  when  diarrlia?a  is  a  prominent  and 
persistent  symptom    in   connection    with    waxy   degeneration   of  the   K     t 
spleen^  or  kidneys,  these  organs  being  affected  either  singly  or  eolleei 
the  latter  being  often  the  case.     The  lesion  is  rarely  confined  to  the  alime 
ary  canal,  and  if  so  confined  the  diagnosis  is  impossible. 

The  lesion  is  a  permanent  one,  and  admits  of  only  palliative  treatmefit. 


Certain   structural   affectiona  of   the   intestine   are   important  as  caniSi 
mechanical  obstruction  to  the  passage  of  the  intestinal  eontetits,     Henc 
we  may  consider  ohHtrnctton  of  the.  Lmceh  or  olmt ipation  as  cautied,  Jfrwi^ 
structural  affections ;  and  nt^comf^  as  dependent  on  causes  other  than  lesi'iii 
of  structure — nsimely,  on  the  impaction  of  feces*  the  formation  of  eoncretioil 
called  enteroliths,  the  inirrMUietion  of  foreign  bodies,  and  on  merely  fun 
tiunal  disorder.     The  term  ileus  or  iliac  passion  and  other  names  htt%^e  \h 
applied  to  cases  of  obstipiition  with  the  ejection  from  the  mouth  of  the  int 
tinul  contents,  or  so-called  stercoraceous  vomiting.     As  the  latter  syt 
occurs  in  connection  with  obstruction  from  various  causes,  the  names  base^i 
it  have  no  special  pathological  significance,  and  they  tend  to  produce  conf 

Obstruction  from  structural  affections  is  not  of  very  frequent  occur 
The  statistical   researches   by   Bririton^   the   whole   number  of  promisrtint 
necropsies  being  12,000,  showed  obstructions  from  various  causes,  cxcIum^ 
of  hernia,  in   the  proportion  of  1   in  280  deaths.*      The  lesions  involvifi 
obstruction  are  the  f^jllowing;   Intussusception  or  invagination;    strangiild 
tion   from    hernia   within   the   abdomen ;  rotation   of  a   portion  of  intostin 
upon  its  own  axis  or  upon  the  mesentery,  and  twisting  ot  a  portion  of  inl^ 
tine  around  another  coil  of  intestine;  compression  of  one  portion  of  int^'Mi 
by  another  portion  or  by  a  tumor  situated  exterior  to  the  canal ;  and  strtc 
ture  produced  by  morbid  growths  within  the  canal  or  by  the  contraction  fol- 
lowing the  cicatrization  of  ulcers.     In  tbei<e  several  affections  obf^fl;  i^ 
a  common  feature;  but  they  differ  in  an  important  poiut^ — namely,  '  f 
them  causing  only  mechanical  obstruction,  and  others  involving  in  addiiu*a 
strangulation.      This  point  of  difference  is  to  be  taken  into  H**oouf>t    with 
reference  to  diagnoi<i>4,  prognosis,  and  treatment.     The  struck  ?  - 
giving  rise  to  both  obstruction  and  strangulation  will  be  first  *•<■■  I 
afterward  obstruction  by  causes  which  do  not  occasion  strangulation. 
*  BriiiMk  and  Fmtlfjn  Mtdieo-Chirurg,  /J^vW,  October,  1857. 
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Intussusception^ 

iDtossnAception,  or  intestinal  invagination,  is  the  reception  of  one  portion 
if  the  intestine  into  another  portion.     Generally,  the  invagination  is  from 
abore  downward,  but  in  rare  instances  the  lower  portion  is  received  into  the 
ipper.     The  latter,  called  retrograde  invagination,  according  to  Leichten- 
Htn,  never   becomes   incarcerated   and   strangulated.      It   is  certain   that 
jrigination  may  occur  transiently,  giving  rise  to  no  symptoms.     In  post- 
BRtem  examinations,  especially  in  children,  innocuous  invaginations  of  the 
Pill  intestine  are  not  infrequently  found ;  the  invaginated  portion  is  rc- 
Utied  without  difficulty,  and,  aside  from  the  displacement,  there  are  no  mor- 
Mi  appearances.     I  counted  as  many  as  fifteen  such  invaginations  in  the 
Wj  of  a  child  dead  with  typhoid  fever.     They  have  been  observed  espe- 
|.  iij  after  death  from  cerebral  diseases,  and  they  are  supposed  to  occur 
'  iffiig  the  last  moments  of  life.     It  is  only  when  the  invaginated  portion 
tmrnes  incarcerated,   giving   rise   to   congestion,   inflammation,  etc.,   that 
iMniction  and  the  symptoms  of  strangulation  are  produced.     The  lesion  is 
[  tka  one  of  very  great  gravity,  in  the  great  majority  of  cases  ending  fatally. 
Ah  is  the  most  frequent  of  the  lesions  causing  fatal  obstruction.     Of  1(>9 
^  IHes  of  obstruction  from  various  lesions  collected  by  Phillips,  63  were  of 
■p  tb  class.     An  analysis  of  GOO  cases  by  Brinton  showed  in  43  per  cent,  the 
iktniction  to  be  from  intussusception ;    and  of  1541  cases  of  obstruction 
'•  fnm  all  causes  analyzed  by  Leichtenstern,  442  were  due  to  this  cause.' 
IW  greater  relative  frequency  of  the  affection,  however,  relates  to  child- 
kod.    In  adults  it  is  less  frequent  than  other  causes  of  obstruction. 
Intussusception  brings  into  apposition  three  layers  of  intestine — namely, 
b, centering,  a  returning,  and  a  receiving  layer.     The  receiving  layer  is  called 
e  ikintussuscipiens,  and  the  middle  and  inner  layer  the  intussusceptum.     In 
k.'te  relation  of  the  returning  and  receiving  layers  mucous  surfaces  are  in  con- 
iKL  and  these  do  not  become  adherent ;  but  serous  surfaces  are  in  contact 
;b  die  relation  of  the  entering  and  returning  layers,  and  inflammation,  excited 
lithe  point  of  entrance,  leads  to  adhesion  of  these  surfaces  extending  more 
wins  beyond  this  point.    In  this  way  the  invagination  becomes  incarcerated. 
Ae  Tesaels  of  the  portion  of  the  mesentery  connected  with  the  invaginated 
ioe  are  obstructed  by  tension.     Congestion  and  swelling  of  the  in  vagi- 
intestine  ensue;  it  is  dark-colored  and  ecchymotic,  and  at  length  it 
gangrenous  and  sloughs  away  if  life  be  sufficiently  prolonged.     The 
■  Atruction  is  due  to  the  swelling  from   congestion  and  the  exudation  of 
fctiininatory  products.     Usually,  the  obstruction  is  complete,  but  in  rare 
•HM  the  intestinal  passage  remains  pervious  although  much  contracted.     In 
ttne  cmses  the  intussusception  is  usually  in  the  large  intestine.     Peritonitis 

S^   '  extend  more  or  less  around  the  seat  of  the  invagination,  leading  to  mor- 
attichment  to  the  adjacent  parts. 
Hie  invagination  may  occur  at  any  point  in  the  intestinal  tract.     Its  most 
heqaent  seat  is  at  the  junction  of  the  ileum  and  the  caecum.     This  is  shown 
b  eases  of  children  by  the  statistical  researches  of  J.  Lewis  Smith.'    Smith's 
taovnt  of  the  mode  in  which  it  generally  occurs  is  as  follows :  "  The  intus- 
;ion  not  infrequently  begins  in  the  prolapse  of  the  ileum  through  the 
valve,  in  the  same  way  that  prolapse  of  the  rectum  occurs  through 
sphincter  ani.     If  death  take  place  early,  only  a  small  portion  of  the 
may  have  passed  the  valve.     If  the  case  be  protracted,  the  tenesmus 

<  Tide  Ziemui^B  Cydopcsdicu,  Am.  ed.,  vol.  vii. 

■  "Sutisdcal  Researches  relative  to  the  Seat,  Symptoms,  Pathological  Anatomy,  etc. 
*  fotiMBiuception  in  Children,"  Am,  Journ.  of  Med,  ScieiiceSy  Jan.,  1SG2.     Vide  also 
ttM  on  ike  DitetueB  ^  Ckddren, 
3S 
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1  -     .::  :    n- "^r    :'  :he  ileum  with  its  aeeompanying  mei^^ntcrv. 

:     -.  ■  -i.    r.  -vW'.'Y,  acts  as  a  li<rature,  prevents  the  further 

.:  :::i.  .rvi.  "  i»-  ^rt^r-mus  c«»iitiiiuing. the  next  !*tep  is  the  inver- 

i:  .:    ■   "..  Ti.  11  ..^  'iriwn  into  the  colon  by  the  descending  niasn, 

i*-    ..-ni.:M"-  -J  -'.•■■iirhinir  or  death  the  ascending  and  trans- 

:.r    ■  .'Ji    irt  ■•■ii.^.^iir-sivtrly  invaginated.     Not  infrequently 

i..—   -^r:u.i~'.7  inverted  and  inva^inated.  and.  descending 

..  -     r:  T-  ::--r  .*  'cie  ileum,  which  sustains  its  natural  relation 

-  ..      ..    -       r'lr-:*;  :▼.■  t' 'rm.>  of  invagination — that  in  which  the 

_     .:■  :^-:     :!•■    l-i* -.'lei^al  valve,  successively  inverts  and  draws 

!    i:i.i  ::it?  i;v:.'4:i>n'»  of  the  C4ilon.  and  that  in  which  the 

-•  .-.'."   Ti  -i^i'iiartd.  and.  descending  along  the  large  intestine, 

.  :  -    .::  *   in  v*  irrer  IT  the  ileum — constitute  the  vast  majority 

-      -  -.*•-   n    iiil'iii i  '     The  invaginated  portion  may  descend 

.:   .ii  i  -•-u  i:  rhe  duus.  and  it  may  even  protrude  from  the 

._■  -i:  11.  l•l^r•iv•i^.  may  occur  at  any  point  in  either  the  large 

-  :■  r     «  "t"  ■:!«  ■-•a.'ies  analyzed  by  Brinton.  the  intussusception 

"n    vr  :viic..  iiiai?  in  2S  per  cent.,  jejunal  in  4  per  cent., 

.-  ^»-r  "fMr.      Leiirhtenstern's  statisiii-s  of  470  cases  gave 

-  ■•A:ii  iiiil  -let>-«:'jlic.  3U  per  cent,  of  iliac,  and  18  |>er  cent. 

I..-  ..Till   II  'h*i  majority  of  cases  is  formularized  in  the  fol- 

r-  .!i   !.:-!r!ir.Misteni  :  ■*  Paresis  of  a  limited  portion  of  the 

.1    vT:i    •■iT'trtus  peristaltic  action  excited  by  any  cause 

^   -.:,.:.'. niir-j'HS  tor  invagination.'*     In  adults  the  most 

1     iin'-r  •?■  -ill.'  intestine,  particularly  a  polyp-shaped  tumor, 

'..'.-    lu^•-^:^:ll  -:an:il.     Such  a  tumor  by  its  weight  drags 

::v   !u."*t.rii*  :i'i«i  thus  mechanically  causes  intussusception. 

•.^:>«:llr    »i.»>rru-rti'm  and  strangulation,  as  alreadj'  stated, 

,->  1     n.i  •  r:y  -t'  case^i :  yet  the  affection  is  by  no  means 

*"i'-   n  i  ir-  r  in  whioh  recovery  usually  takes  place  is  i»f 

•  :^      :    :/.•?   trearinont.     The  invaginated   ]>orti<»n  nf 
\        ;    i    ^    ■  ■  ir.iLito'l.  the  entering  and  reo-'iving  poniim 

■  •    i:  I   '  •!.:  ulherent  ami  the  pervinusness  of  the  canal 
-,  -     L        I'l"!  rtp'-rted  in  which  a  lariro  portion  of  invag- 

»   ^     :      !•!     f.  lifid  rec«»very  foUowcfl.     Prof.   Van    Buren 

^    I    V   rJt   Pathological   Society  in  which  tive   feet  of 

^-^  .    "  -  I  !  III.  tho  patient  recoverinL^     Prof.  Peaslee  exhib- 

N    V    V'>rk  Aciidemy  of  Mc«licinf,  in  lSt;5.  five  feet 

.  .    •» '  I  :  a^sed  ptT  anuni  four  months  before  the  death  of 

^      .  :     i  .'i  the  intestines  reniove<l  from  the  body  of  this 

"  .1    ^.11.1^1  intestine  was  only  sixteen  feet   in  length,  the 

■  ^,    I.'   ■;i;iTiL:  tive  feet  and  ten  inches.     The  invaiiina- 
;  .    :ix  'I  ;m  i^v  in  the  small  intestine  at  a  distance  of  six 

.■  ;  11.  V  <trii.'ture  existed  at  this  point  :  the  intestine 
...■;.  i;i'i  :hat  below  was  greatly  reduced  in  size.  The 
.       ill   ieTviident  on  the  stricture  <»f  the  intestine.*     Dr. 

•  .!  I  ^.i;-^''.  collected  4,*{  cases  ending  in  recovery.'    Of 
^^^    .     ."  ■  .)>•  itiva;L:inated  portion  was  passed  ))er  anum.  and 

.:.a«i    :»  recovery.     This  is  the  mode  of  recovery  which 
:n'i:ccr.4tion  and  strangulation  of  the  invaginated 

I  ^■    i  ■■•'■•ffv    f'  }f''<h'riiir,  vol.  ii.  Xoi.  2o-20. 

.  >i:i*i^'.!;*:^  Intestine,''  l»y  Klisha  Harris,  M.  D.,  in  AVrc 
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He  prominent  local  symptoms  which  enter  into  the  clinical  history  of  intus- 
lueeption  are  the  following :  Pain  is  more  or  less  j)rominent,  at  first  parox- 
mal  as  in  colic,  and  afler  a  time  becoming  constant,  with  frequent  exacer- 
Itfioiu.  The  pain,  if  the  patient  be  old  enough  to  describe  it,  appears  to 
filiate  from  a  certain  fixed  point.  Tenderness  at  first  may  not  be  marked, 
ht  becomes  developed,  being  either  limited  to  or  greatest  at  the  point 
^KBce  the  pain  emanates.  The  tenderness  and  constant  pain  denote  the 
ffctrrence  of  peritonitis  at  the  seat  of  the  invagination.  Vomiting  soon 
Inemes  a  prominent  and  persistent  symptom,  with  very  few  exceptions.  The 
tmted  matter  after  a  time  may  have  the  odor  of  feces,  and  is  then  said  to 
krtercoraceous.  The  accumulation  of  ingesta  and  gas  above  the  obstruc- 
IM  occasions  more  or  less  abdominal  distension,  provided  the  invagination 
liiot  situated  in  the  upper  portion  of  the  small  intestine.  Fre(iucntly.  the 
wunalation  of  intestinal  contents  at  the  seat  of  the  invagination  gives  rise 
III  tumor  appreciable  by  the  eye  and  touch,  and  to  dulness  on  percussion. 
Be  tumor  is  elongated,  "  sausage-shaped,"  corresponding  to  the  size  and 
jnetion  of  the  dilated  intestine  above  the  seat  of  the  obstruction.  After 
Ae  contents  of  the  intestinal  canal  below  the  seat  of  the  obstruction  have 
ken  evacuated  there  is  persisting  obstipation,  save  in  a  few  exceptional  cases. 
Acriously  there  is  usually  diarrhoea,  followed  by  the  discharge  of  bloody 
liens,  and  if  the  invaginated  portion  of  intestine  descend  to  the  rectum, 
iaeimus  is  felt  and  the  patient  is  led  to  make  straining  efferts.  Under  these 
}  ORumstaDceB  the  affection  is  liable  to  be  mistaken  for  dysentery. 

Ihc  general  symptoms  at  first  may  not  be  marked,  but  soon  they  denote  a 
^  pre  affection.  The  pulse  becomes  accelerated,  its  frequency  progressively 
ramtses,  and  it  is  proportionally  feeble  or  compressible.  Progressive  pros- 
LlndoD,  hiccough,  coolness  or  coldness  of  the  surface,  and  an  anxious  or  hag- 
[  pi  expression,  denote  the  progress  toward  a  fatal  termination.  The  mode 
Sfiyiag  is  by  asthenia,  the  pain  and  tenderness  frequently  diminishing  or 
MMBDg  for  some  time  before  death. 

A  fevorable  progress  is  denoted  by  the  occurrence  of  free  evacuations  from 
Ae  bowels,  the  discharge  of  the  invaginated  portion  of  intestine,  together 
lUi  improTement  in  the  local  and  in  the  general  symptoms. 

bvagination  is  to  be  distinguished  from  functional  colic,  acute  peritonitis, 

■1  ohstmction  from  other  causes.     The  symptoms  at  first  may  denote  noth- 

iymore  than  colic.    The  persistency  of  the  pain,  the  development  of  tender- 

the  acceleration  of  the  pulse,  the  vomiting,  etc.,  however,  soon  point  to 

laftction  of  greater  gravity  than  colic.    Acute  peritonitis  is  to  be  excluded 

h  the  gradual  development  of  the  local  and  general  symptoms ;   by  the 

Mwoce  of  diffused  tenderness  over  the  abdomen  and  of  rigidity  of  the 

llUmiiDal  muscles ;  by  the  localization  of  pain  and  tenderness  within  a  cir- 

HBseribed  space ;  by  stercoraceous  vomiting ;  and  by  the  presence  of  a  cha- 

toleiutie  tumor.     Acute  peritonitis  sometimes  supervenes  in  cases  of  invag- 

froin  rupture  of  the  intestine  above  the  obstruction.     From  obstruc- 

eaused  by  hernia  within  the  abdomen  or  by  rotation  and  twisting  of  the 

ine  the  discrimination  is  more  difficult,  and,  indeed,  cannot  be  made  with 

[Teness.     The  age  of  the  patient  has  a  bearing  on  the  diagnosis.    Invag- 

JO  occurs  most  frequently  in  infancy.     According  to  Smith's  statistics,  it 

k  MMt  liable  to  occur  between  the  second  and  third  months  of  infantile  life. 
Bf  47  eases,  only  18  occurred  between  the  ages  of  one  year  and  twelve  years. 
b  Haren's  cases  the  mean  age  was  eighteen  years ;  the  youngest  age  was 
kee  months,  and  the  oldest  sixty-five  years.  In  Leich  ten  stern  \s  statistics 
blf  of  the  whole  number  of  cases  (473)  occurred  during  the  first  ten  years  of 
Ife ;  and  one-fourth  occurred  afler  three  months  and  within  the  first  year  of 
Ifa.     Male  children  are  somewhat  more  liable  to  it  than  female,  the  relative 
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proportion  in  Smifb*s  ca?es  being  32  to  22,  and  in  Havea^s  5S^  case?*  .^-»  ^'fu 
iMiilus,  On  the  otbcr  haiid^  hernial  obstruction  occurs  uftener  aiter  infancy 
and  obildhooil.  and  cases  occur  oftener  in  ftinalca  than  in  males. 

A  point  in  diagnosis  is  to  determine  the  probable  seat  of  the  invagination. 
The  chances  are  that  it  is  seated  at  the  junction  ot*  the  large  and  small  in     - 
tine,  espfcially  iu   childhood.      The  probability  of  thia  being  ih**   ^ 
increased  if  the  pain,  tenderness,  and  swelling  are  situated  in  the 
hood  of  the  right  iliao  fossa.     Tenesmus,  with  the  discharge  of  1 
mucus,  i*hows  that  the  large  intestine  is  involved.     The  inva^riaf- 
may  sometimes  be  felt  and  seen  within  the  rectum.     If  seated  in    i  i 

intestine,  the  coni<titutional  disturbance  is  greater,  and  if  the  point  of  ubstruc- 
lion  be  toward  the  upper  portion  of  the  small  intestine,  there  will  be  little  or 
no  abdominal  distension.  Indican  is  found  in  abnormal  i|uantity  in  the  urine 
in  case  of  intestinal  obstruction  from  intussusceptiou  and  other  causettf  but 
also  in  other  affections  of  the  alimentary  canaL' 

The  PROGNOSIS  is  extremely  unfavonible.     The  usual  mode  of  recovery  \n 
the  exceptional  cases  in  which  the  affection  does  not  end  fatally  ha.i  Uc^o 
stated — namely^  by  sloughing  away  of  the  invaginated  portion  of  ■ 
the  adhesions  at  the  point  of  entrance  being  pennanent.      Possibly  i 
inated  portion  is  spontaneously  restored  in  some  cases  after  symptom^  dtuiU- 
ing  the  affection  are  developed,  but  such  instances  must  be  rare;  and  it  h 
also  rare  for  the  invaginated  portion  of  intestine  to  remain,  the  canal  becom- 
ing or  continuing  pervious.     Of  the  50  cases  analyzed  by  Dn  Smith,  in  7 
recovery  took  place,  in  each  case  by  sloughing.       In  all  these  7  raso^  the 
ages  were  between  five  and  twelve  years,  Dr,  Smith's  researches  being  limited 
to  cases  occurring  in  childhood.     The  constitutional  powers  in  infancy  do  not 
gocm  to  be  adequate  to  support  the  affection  for  a  sufficient  period  for  tho 
sloughing  process  to  be  completed.     The  separation  of  the  invaginated  por* 
tiou  of  intestine  takes  place,  according  to  Lei  ch  ten  stern,  in  the  majority  of 
cases  between  the  eleventh  and  the  twenty-first  day.    In  fat^I  cases  the  ilura- 
tion  rarely  extends  beyond  eight  days.    Death  may  take  place  within  twt  •  ; 
four  hourSf  the  symptoms  denoting  '^  shock/'    In  the  majority  of  cim(*H  I 
not  prolonged  beyond  the  third  day.     In  rare  Instancrs,  the  obstruct' 
incomplete  and  the  invaginated  intestine  not  strangulated,   the   ai: 
tolerated  for  many  weeks  and  months.     There  are  cases,  therefore,  of  lI, 
intussusception.     Death  sometimes  is  hastened  by  peritonitis  en  used  b^ 
turc  of  the  intestine  above  the  seat  of  the  obstruction.     In   young  chillr  rj 
the  duration  Is  sometimes  shortened  by  the  occurrence  of  convubiona.     *  h n- 
erally,  the  mode  of  dying  is  by  slow  asthenia. 

If  the  existence  of  invagination  could  be  ascertained  prior  to  the  devel- 
opment of  symptoms  denoting  incarceration^  it  is  probable  that  meii^unis 
for  restoration  might  be  successfully  cmployecl;  but  generally  n  day  or  two 
elapses  before  the  character  of  the  affection  is  even  suspected.  In  the  mejin 
time  cathartics  are  likely  to  increase  the  invagination  and  diminish  thr  pmc- 
ticability  of  restoration.  The  liability  to  the  existence  of  thi*  aff«>rtiMn, 
especially  in  children,  should  be  borne  in  mind  In  cases  of  apfmrent  colic,  and 
should  dictate  reserve  in  the  employment  of  cathartics.  As  iioon  as  the 
character  of  the  affection  is  rendered  probable  by  the  symptoms  mcasun*^  to 
effect  restoration  may  be  tried.  These  measures  are  the  injection  of  water  or 
of  air  in  considerable  cjuantity  into  the  rectum.  If  [>raoticable,  the  injof  f^i  n 
should  be  made  through  a  long  flexible  tube  carried  into  the  intestine  a*  tar 
as  it  can  be  made  to  pas^  without  undue  force.  The  object  i."*  to  rft^wt  tho 
restoration  by  the  upward  pressure  of  the  air  or  water.  The  inji?<*lions  ar<^ 
not  to  be  pushed  beyond  the  limit  at  which  tliey  iirc  home  without  mucli 
*  Vide  article  by  Heineman,  Archivts  of  Medi^iney  New  York,  Anguai,  tfiSO. 
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suffering,  and  if  they  do  not  succeed  after  a  fair  trial  they  are  not  to  he 
persisted  in.  They  will  very  rarely  succeed  after  the  invaginated  portion 
of  intestine  has  hecome  swollen  hy  congestion  and  the  peritoneal  surfaces  in 
contact  have  hecome  adherent.  If  pushed  too  far,  rupture  of  the  intestine 
below  the  seat  of  the  ohstruction  may  he  produced.  I  have  known  rupture 
to  result  from  the  injection  successively  of  an  alkaline  carbonate  and  an 
acid,  giving  rise  to  the  evolution  of  gas  within  the  intestine.  This  method 
of  employing  pressure  is  highly  objectionable,  because  the  amount  of  pressure 
cannot  he  regulated.  Cases  have  been  repeatedly  reported  in  which  the  injec- 
tion of  air  or  water  has  apparently  effected  restoration  in  cases  of  supposed 
invagination  even  after,  ohstruction  had  existed  for  several  days ;  but  it  is 
probable  that  in  a  certain  proportion  of  these  cases  invagination  did  not  really 
exist.  These  measures  for  reduction  are  of  no  avail  if  the  seat  of  the  invagina- 
tion be  above  the  ileo-cascal  valve. 

Exclusive  of  measures  for  reduction,  the  objects  of  treatment  are  to  secure 
as  much  quietude  of  the  intestinal  canal  as  possible,  to  palliate  suffering,  and 
to  support  the  powers  of  life,  under  the  hope  that  sloughing  and  recovery  may 
take  place.  The  avoidance  of  cathartics  is  essential.  The  practitioner  is 
Dot  to  be  tempted  to  employ  them  with  the  hope  of  overcoming  the  obstruc- 
tion. They  interfere  with  the  objects  just  named,  and  are  destructive.  Not 
only  the  active  cathartics,  but  even  mild  purgatives  and  laxatives,  are  contra- 
indicated.  To  quiet  the  peristaltic  movements  opium  is  to  be  given  in  suf- 
ficient doses  to  secure  relief  of  pain  without  inducing  narcotism.  Fomenta- 
tions over  the  abdomen  are  useful.  The  strength  of  the  patient  is  to  be 
supported  by  concentrated  and  purely  nutritious  food  given  in  small  quan- 
tities at  a  time,  together  with  alcohol.  It  is  to  be  borne  in  mind  that  recovery 
will  depend  on  life  being  sufficiently  prolonged  for  the  sloughing  away  of  the 
invaginated  portion  of  intestine.  Bloodletting,  counter-irritation,  or  any  meas- 
ures which  tend  to  impair  the  vital  forces  are  never  indicated,  and  they  can- 
not fail  to  do  harm.  After  sloughing  has  taken  place  and  the  obstruction 
has  been  removed,  purgatives  are  not  to  be  employed,  lest  by  exciting  unduly 
peristaltic  movements  the  adhesions  at  the  point  of  the  invagination  may  be 
broken  up  and  peritonitis  ensue  from  the  escape  of  the  contents  of  the  intes- 
tine into  the  peritoneal  sac. 

Important  practical  questions  relate  to  the  operation  of  abdominal  section, 
or  laparotomy,  in  cases  of  invagination.  Heretofore  this  operation  has  been 
resorted  to  as  a  last  resource,  and  for  this  reason  its  merits  were  not  fairly 
represented  by  its  results.  The  first  object  of  the  operation  is  to  restore  the 
parts  if  practicable,  and,  if  this  be  not  practicable,  a  second  object  is  to  per- 
form enterotomy  and  establish  an  artificial  anus.  The  chances  for  restoration 
are  greater  in  proportion  as  the  operation  is  resorted  to  early.  After  strangu- 
lation has  existed  for  some  time  it  would  not  be  advisable  to  restore  the  in- 
vaginated intestine,  even  were  this  practicable.  After  the  time  has  elapsed 
for  the  practicability  or  safety  of  the  restoration,  the  chances  of  recovery  by 
sloughing  away  of  the  invaginated  intestine  are  lessened  by  the  operation, 
and  it  would  have  been  better  to  have  trusted  to  Nature's  method.  Taking 
into  view  this  consideration,  together  with  more  or  less  uncertainty  as  re- 
gards the  diagnosis,  surgeons  have  not  been  disposed  to  regard  the  operation 
with  favor,  and  in  the  early  editions  of  this  work  doubts  concerning  its  pro- 
priety were  expressed.  Within  the  past  few  years,  however,  experience  has 
shown  that  laying  open  the  peritoneal  cavity  is  not  attended  with  the  danger 
formerly  attributed  thereto,  and  a  number  of  cases  have  been  reported  in 
which  the  operation  for  invagination  has  been  resorted  to  with  success.  Pro- 
fessor Sands,  in  1877,  operated  successfully  in  the  ca.se  of  an  infant  six  months 
old,  eighteen  hours  after  the  occurrence  of  symptoms  denoting  invagination. 
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In  connection  with  his  report  of  this  case  he  gives  an  analysis  of  20  cas^ 
collected  from  different  sources,  in  7  of  which  the  operation  was  successfnl, 
Tiie  important  points  for  decision  respecting  the  operation  in  individaal  cti^ 
are  the  correctness  of  the  diagnosis  and  the  probability  or  otherwise  that  i\^ 
invaginated  intestine  has  not  become  gangrenous.  The  probable  seat  of  t^i 
invagination  is  of  importance  with  reference  to  enterotomy. 

As  a  palliative  measure,  if  the  distension  of  the  abdomen  from  tymptottn 
become  excessive,  interfering  with  respiration,  it  has  been  recommended  |» 
pass  an  aspirating  needle  into  the  intestine  and  remove  the  gas.  This  pi«. 
cedure  is  not  devoid  of  danger.  Prof.  Welch  has  met  with  an  insunce  ii 
which  fatal  peritonitis  was  thereby  induced,  fecal  gas  and  thin  feces  escapJK 
into  the  peritoneal  cavity. 

Reference  has  been  already  made  to  cases  in  which  invagination  mijigl 
involve  complete  obstruction  and  is  tolerated  for  several  months.  Thei«eiii^  ' 
of  course,  cases  of  invagination  without  strangulation.  A  remarkable  instiaei  J 
has  been  reported  by  Dr.  C.  A.  Leale.  The  patient  was  a  woman  seventj-iiit 
years  of  age.  An  attack  of  severe  abdominal  pain  was  followed  by  jaandMi^ 
bloody  stools,  tenesmus,  complete  fecal  obstruction,  and  from  time  to  tin 
vomiting  of  intestinal  contents.  Five  weeks  aflerward,  on  exploration  of  tb 
rectum,  an  invaginated  portion  of  intestine  was  felt.  The  finger,  after «» 
siderablc  effort,  was  passed  into  the  latter,  and  two  quarts  of  pasty  feces  wm 
subsequently  voided.  Eleven  days  afterward  a  solid  body  was  felt  at  theopc^ 
ing  of  the  invaginated  bowel.  This  was  broken  into  two  pieces,  and  witheofr 
siderable  difficulty  it  was  removed.  It  proved  to  be  an  enterolith  four  and t 
quarter  inches  in  circumference  and  two  and  a  half  inches  in  length,  fonMi 
by  concentric  layers  of  stercoraceous  matter  around  a  biliary  calculus  tkm 
and  a  half  inches  in  circumference.  Restoration  of  the  bowel  was  speedBr 
effected  by  the  injection  of  carbonic-acid  water  in  large  quantity.  Iha 
patient  was  seen  by  me  in  consultation.*  Jonathan  Hutchinson  relates  dn 
ca.««e  of  a  child  in  whom  the  invaginated  bowel  extended  several  indHS 
beyond  the  anus.  The  case  had  been  treated  as  one  of  prolapsus  id 
Abdominal  section  was  made  and  the  bowel  was  restored  with  ease.  Rtpil; 
recovery  took  place.      The  invagination  in  this  case  began  at  the  dseiOL 

Strangulated  Hernia  within  the  Abdomen— Rotation  or 
Twisting  of  Intestine. 

Several  abnormal  conditions  lead  to  hernia  within  the  abdomen.  FisMitt 
sometimes  exist  in  the  mesentery,  meso-colon,  omentum,  and  diaphragm,  iiM 
which  a  portion  of  intestine  passes  and  is  liable  to  become  incarcerated  nl- 
strangulated.  The  vermiform  appendix  of  the  cascum  sometimes  beeoBMI^. 
adherent  to  an  adjacent  part,  leaving  a  loop  through  which  intestine  maTpMt- 
and  become  ligated.  The  same  may  happen  in  connection  with  diveitieik 
of  the  intestinal  tube,  which  are  not  very  infrequent.  The  most  freqiMl. 
and  important  of  these  is  that  known  as  Meckel's  diverticulum.  Thisnpl^ 
sents  a  portion  of  the  unoblitcrated  omphalo-mesentA^ric  canal,  by  which  ii 
the  embryo  the  umbilical  vesicle  communicates  with  the  intestine.  Itk' 
connected  with  the  ileum  usually  from  a  foot  to  three  feet  above  the  ih> 
ca^cal  valve.     From  its  extremity  a  solid  cord  containing  the  remains  of  tkl 

*  Vide  New  York  Medical  Journal,  June,  1877;  vide  also  article  by  Dr.  John  kkf; 
hurst,  Jr.,  in  the  Amer.  Jnurn,  Mt^d.  Seieneen,  July,  1874 ;  also  article  by  JouAtH^ 
Hutchinson,  in  the  Loudon  MetL  Times  and  GateUt^'^o.  29,  1873,  and  in  the  Stt  f«i' 
Med,  Record ^  January  15,  1874.  Peyrot  hais  collected  23  cases,  of  which  9  noofHidt 
De  r  fjUet-venUon  chinufficale  dann  T Obsti^uction  n«/«x/ma/«,  Paris,  1880.  Thiswoikfln^' 
tains  un  anulvttis  uf  125  laparotomies  for  intestinal  obstruction. 

*  For  the  report  of  Dr.  Leale*s  case,  vide  New  York  Med.  Becordf  November  2S^  IM 
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omphalo-mescnteric  vessels  may  pass  to  the  umbilicus.  Bands  of  adventitious 
meoibrane,  resulting  from  peritonitis,  may  leave  spaces  for  hernial  protrusions. 
Various  other  forms  of  internal  hernias  have  been  described,  some  of  which, 
being  very  rare,  are  to  be  regarded  as  curiosities  rather  than  of  practical  im- 
portance. Much  has  been  written  concerning  the  so-called  duodeno-jejunal 
hernia,  of  which  between  fifty  and  sixty  cases  have  been  reported.  In  this 
form  of  hernia,  first  accurately  described  by  Treitz,  the  small  intestine  makes 
its  way  into  the  duodeno-jejunal  fossa,  which  normally  is  a  small  pouch  situ- 
ated in  front  of  the  vertebrae  at  the  beginning  of  the  mesentery.  A  crescent- 
shaped  fold  of  peritoneum,  passing  over  the  duodeno-jejunal  flexure,  bounds 
the  free  opening  of  this  fossa,  which  is  directed  upward.  All  of  the  small 
intestine  has  been  known  to  push  its  way  into  this  fossa,  which  then  becomes 
enormously  distended.  The  intestine  lies  behind  the  peritoneum  in  this  form 
of  hernia.  A  very  rare  form  of  internal  hernia  is  produced  by  the  passage  of 
portions  of  the  small  intestine  through  the  foramen  of  Winslow  into  the  cav- 
ity of  the  lesser  omentum.  Diaphragmatic  hernia  is  more  frequent  on  the  lefl 
than  on  the  right  side.  The  intestines  pass  more  frequently  through  the  mus- 
cular than  through  the  tendinous  part  of  the  diaphragm,  and  oftener  through 
the  posterior  than  the  anterior  part.  The  organs  usually  involved  in  diaphrag- 
matic hernia  are,  in  the  order  of  frequency,  the  stomach,  the  transverse  colon, 
the  omentum,  and  the  small  intestine.  The  hernia  may  be  due  to  a  congenital 
4efect  in  the  diaphragm.  Acquired  diaphragmatic  hernia  is  most  frequently 
referable  to  traumatism,  as  to  a  stab  or  gunshot  wound.  Rare  forms  of  her- 
nia which  are  not,  strictly  speaking,  internal,  but  which  are  often  difficult  to 
detect  by  external  examination,  are  the  ischiatic.  the  obturator,  the  perineal, 
the  lumbar.  As  regards  the  frequency  of  the  different  varieties  of  internal 
hernia,  of  Leichtenstern's  1541  cases,  embracing  obstruction  from  all  causes, 
the  strangulation  was  caused  by  false  ligaments  in  111,  by  the  omentum  in 
58.  by  diverticulae  in  66,  by  the  appendix  vermiform  is  in  34,  by  the  dia- 
phragm in  215,  and  in  other  ways  in  60.  The  cases  collectively  amount 
to  544. 

Whatever  be  the  mode  in  which  the  strangulation  is  produced,  the  symp- 
toms are  the  same.  They  are,  in  fact,  identical  with  the  symptoms  of  ordi- 
nary strangulated  hernia  occurring  at  the  femoral  or  the  inguinal  outlet,  and 
they  are  for  the  most  part  the  same  as  in  cases  of  intussusception.  The  exist- 
ence of  tenesmus  with  bloody  and  mucous  evacuations  in  certain  cases  of  the 
latter  constitute  the  chief  point  of  distinction.  Irrespective  of  the  symptoms 
just  named,  the  differential  diagnosis  can  hardly  be  made  with  positiveness. 
hut  the  chances  are  that  in  the  young  child  invagination  exists,  whereas  in 
after-life  obstruction  from  other  causes  is  more  liable  to  occur.  The  small 
intestine  is  far  more  likely  to  be  the  seat  of  hernia  within  the  abdomen  than 
the  large  intestine.  Sloughing  of  the  strangulated  portion  of  the  intestine  is 
destructive,  whereas  in  cases  of  invagination  it  is  the  mode  of  cure.  The 
only  hope  of  recovery  is  in  the  spontaneous  or  operative  reduction  of  the 
hernia  before  gangrene  takes  place.  Distending  the  large  intestine  with  air 
or  water  will  probably  be  useless  if  the  scat  of  the  hernia  be  in  the  small 
intestine.  Cathartics  do  harm.  Opiates  to  palliate  pain,  fomentations  to  the 
abdomen,  and  supporting  measures  are  indicated. 

Rotation,  or  twisting  of  a  portion  of  intestine  (volvulus),  so  as  to  induce 
strangulation,  is  most  liable  to  occur  at  the  sigmoid  flexure  of  the  colon.  An 
unusually  small  root  of  the  sigmoid  meso-colon  favors  torsion  of  this  portion 
of  the  intestine.  The  root  of  the  meso-colon  may  be  contracted  by  cicatri- 
cial tissue  from  an  old  peritonitis.  Similar  contractions  may  occur  elsewhere. 
Torsion  may  occur  at  the  caecum,  this  portion  of  the  large  intestine  being 
exceptionally  mobile.     Twisting  of  a  portion  of  intestine  around  an  axis 
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formed  of  mesentery  or  around  another  coil  of  intestine  occurs  in  the  ni^^ 
intestine,  or  a  coil  of  intestine  may  become  looped  around  the  sigmoid  fle^. 
ure,  and  vice  versa.     These  accidents  are  infrequent.     Their  syuiptoiug  ^ 
those  of  strangulation,  and  it  is  impossible  to  discriminate  them  from  ber&ji 
within  the  abdomen.     In  the  analysis  of  600  fatal  cases  of  obstructioQ  fro^ 
various  causes  exclusive  of  hernia,  rotation  or  twisting  of  intestine  oocon^ 
in  8  per  cent.     In  Leicht^nstern's  1541  cases,  54  were  in  this  category.   ]^ 
cases  of  obstruction  and  strangulation  exclusive  of  invagination  the  propriety 
of  resorting  to  laparotomy  is  to  be  considered.     Ashhurst  («/>.  cit.)  culieetej 
57  cases  in  which  this  operation  was  performed.    Of  these  cases,  18  tenuinitfll 
successfully,  giving  a  mortality  of  a  little  over  68  per  cent.     It  is  in  favor  of 
resorting  to  the  operation  in  these  cases  that  the  prospect  of  recovery  with- 
out it  is  much  less  than  in  cases  of  intussusception.     Ashhurst's  conclusioi 
embodies  a  proper  rule  of  practice  in  these  cases.     It  is  as  follows:  "  In  caiei 
of  acute  intestinal  obstruction  from  other  causes  than  intussusception,  sbooM 
milder  measures  fail  to  give  relief  in  the  course  of  three,  or  at  mo^t  foar, 
days,  laparotomy  should  be  unhesitatingly  recommended,  and  may  under  sad 
circumstances  be  resorted  to  with  a  reasonable  hope  of  success." 

A  highly  important  injunction  is  to  be  added  to  the  consideration  of  obstro^ 
tion  dependent  on  the  foregoing  structural  affections :  It  is,  that  the  pneti* 
tioner  in  all  cases  which  present  the  symptoms  of  these  affections  exaoJM 
carefully  for  inguinal  or  femoral  hernia.  The  hernial  tumor  may  be  so  mall 
as  not  to  excite  the  attention  of  the  patient,  and  in  females  motives  of  delieaej 
may  prevent  the  patient  from  suggesting  an  examination  even  when  tb 
presence  of  a  tumor  is  known  to  her.  Instances  have  repeat<.»dly  occurred  of 
patients  dying  with  a  strangulated  femoral  or  inguinal  hernia  which  wa8  0vc^ 
looked,  the  symptoms  being  attributed  to  some  inaccessible  lesion  or  even  to 
functional  disorder. 

Compression  and  Stricture  of  Intestine. 

Obstruction  due  to  closure  or  diminished  calibre  of  the  intestinal  tobe  bj 
morbid  growths  within  the  tube,  the  pressure  of  tumors  situated  exterior  to 
the  tube,  or  constriction  following  the  cicatrization  of  ulcers,  differs  froa 
obstruction  caused  by  the  structural  affections  already  considered  in  o«( 
involving  strangulation.  The  obstruction  under  these  circumstances  in  devel- 
oped gradually,  having  been  preceded  by  progressively  increasing  constipt- 
tion.  Above  the  scat  of  the  obstruction  the  intestine  is  dilated  and  filled 
with  accumulated  fecal  matter.  The  muscular  coat  is  hypertmphied.  Belnw 
the  obstruction  the  intestine  is  small,  collapsed,  and  often  atrophied.  Tbe 
obstruction  is  rarely  complete.  The  local  and  constitutional  symptoms  inci- 
dent to  inflammation,  sphacelation,  and  sloughing  of  the  intestine  are  want- 
ing.  The  symptoms  are  those  arising  from  the  gradual  accumulation  of  tb 
contents  of  the  intestine  above  the  point  of  obstruction.  The  affection  pit^ 
gresses  more  slowly  toward  a  fatal  termination  after  the  obstruction  becoiM 
nearly  or  quite  complete  than  the  affections  which  involve  strangulation. 

Cases  of  obstruction  falling  under  this  head  form  a  considerable  proportioi 
of  the  cases  of  obstruction  from  all  causes.  Stricture  of  the  intestine  majbi 
due  to  cicatrization  of  dysenteric,  of  syphilitic,  of  digestive,  and  of  simple  in- 
flammatory ulcers,  and  in  rare  instances  to  partial  cicatrization  of  tubereuloH 
ulcers,  to  cicatrization  of  ulcers  produced  by  irritant  poisons,  and  of  alccn 
caused  by  sloughing  of  an  invaginated  portion  of  intestine.  In  exceptiooal 
cases  cicatrization  of  unusually  extensive  and  deep-seated  typhoid  ulcere  mij 
be  followed  by  stenosis.  The  contraction  of  newly-forme<l  connective  time 
resulting  from  circumscribed  or  from  general  peritonitis  may  cause  ooiutrio* 
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tion  of  the  intestine.  Both  benign  and  malignant  tumors  may  produce  intes- 
tinal stenosis,  either  by  pressure  or  by  invading  in  their  growth  the  calibre  of 
the  intestine.  The  consideration  of  syphilitic  and  other  strictures  of  the 
rectum  belongs  to  surgery.  In  the  majority  of  cases  stricture  is  due  to  can- 
cer of  the  intestines.  According  to  the  statistics  of  Coupland  and  Morris 
(1878),  in  three-fourths  of  the  cases  of  stricture  the  seat  is  in  either  the 
rectum  or  the  sigmoid  flexure.  The  transverse  and  descending  colon  are  more 
frc^ently  affected  than  the  ascending  colon  and  the  cascum. 

The  discrimination  of  the  cases  of  obstruction  caused  by  compression  or 
stricture  from  the  cases  involving  strangulation  can  generally  be  made  clin- 
ically by  means  of  the  differential  points  which  have  just  been  stated. 

The  fact  of  the  obstruction  being  seated  in  the  lower  part  of  the  large  intes- 
tine can  generally  be  ascertained.  If  seated  in  the  rectum,  it  is  accessible  to 
direct  exploration.  If  seated  at  the  sigmoid  flexure,  the  fact  is  shown  by  the 
evidence,  afforded  by  manual  exploration,  of  distension  of  the  transverse  and 
ascending  colon  and  by  the  inability  to  inject  lic^uid  beyond  the  rectum.  Per 
contra^  the  situation  at  the  upper  part  of  the  large  intestine  or  in  the  small 
intestine  is  shown  by  the  absence  of  distension  of  the  large  intestine  with 
intestinal  contents,  and  by  the  ability  to  fill  the  colon  with  injected  liquid. 
The  obstruction  may  be  complete,  but  in  general  a  certain  quantity  of  lique- 
fied fecal  matter  passes  the  point  of  obstruction  and  is  evacuated.  The  injec- 
tion of  liquids  as  a  means  of  determining  the  seat  of  stricture  is  open  to  falla- 
cies. Not  only  may  the  obstacle  be  due  to  other  causes,  such  as  a  fecal  coU 
lection,  but  liquids  may  pass  beyond  a  stricture  from  below,  although  the 
occlusion  be  complete  as  regards  the  passage  downward  of  intestinal  contents. 
Simon's  method  of  exploration  by  the  passage  of  the  hand  into  the  bowel  may 
be  resorted  to,  giving  due  consideration  to  the  care  to  be  exercised  in  the  ope- 
ration and  the  possible  danger  of  producing  rupture  of  the  intestine. 

The  distension  from  accumulation  of  the  intestinal  contents  may  lead  to  rup- 
ture of  the  intestine.  The  distension  may  gradually  go  on  and  lead  to  this 
accident  without  pain  or  other  symptoms  sufficient  to  direct  attention  to  the 
existence  of  any  serious  obstruction.  This  fact  was  illustrated  by  a  case 
under  my  observation  at  Bellevue  Hospital,  in  which  nothing  more  than  ordi- 
nary constipation  had  been  suspected,  when  peritonitis  suddenly  became  devel- 
oped, ending  fatally  in  a  short  time.  Obstruction  was  produced  in  this  case 
by  a  cancerous  tumor  at  the  sigmoid  flexure ;  the  colon  and  caecum  were 
enormously  distended  with  feces,  and  the  peritonitis  was  due  to  rupture  of  the 
caecum.  This  case  illustrates  the  ability  of  the  ileo-cjecal  valve  to  resist  an 
amount  of  pressure  sufficient  to  lead  to  rupture  of  the  caecal  walls. 

In  the  treatment  of  obstruction  from  compression  or  stricture  active  pur- 
gatives are  to  be  avoided,  but  saline  laxatives  in  small  doses,  in  order  to 
liquefy  the  intestinal  contents,  are  indicated.  Colic  pains  are  to  be  relieved 
by  opiates.  The  diet  should  be  nutritious  and  concentrated,  in  order  to  leave 
as  little  fecal  residue  as  possible.  If  the  obstruction  be  situated  at  the  lower 
part  of  the  large  intestine,  careful  eff'orts  to  pass  a  flexible  tube  beyond  the 
constricted  portion  may  be  employed,  and  if  successful  liquid  maybe  injected 
above  the  obstruction. 

In  cases  of  obstruction  from  compression  or  stricture  at  the  lower  part  of 
the  large  intestine,  colotomy  with  a  view  to  the  establishment  of  an  artificial 
anus  is  warrantable,  provided  other  measures  to  free  the  intestine  from  an 
amount  of  accumulation  likely  to  lead  to  rupture  be  not  successful.  Cases 
have  been  reported  in  which  life  has  been  prolonged  and  comfortable  health 
obtained  by  means  of  surgical  interference.  Caesar  Hawkins  reported  the 
results  of  the  operation  for  artificial  anus  in  44  cases.  In  10  of  thescf  cases 
death  took  place  within  forty-eight  hours,  in  21  within  five  weeks,  and  in  13 
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the  operation  was  successful.  Of  these  13  cases,  6  died  in  nix  monthn,  and  7 
survived  more  than  a  year.  Professor  Erskine  MaM>n,  in  connection  wilk 
()  cases  in  which  he  had  performed  this  operation,  collected  and  tabulated  89 
cases,  exclusive  of  the  44  cases  reported  by  Hawkins.  The  reader  is  refervrf 
to  Mason's  article  for  a  full  consideration  of  the  claims  of  colotomy.* 

Obstruction  from  Impa>ction  of  Feces,  Gall-Stones,  EnteitK 
liths,  and  Foreign  Bodies.  , 

Obstipation  may  be  produced  by  the  causes  named  in  the  above  headiie 
but  in  general  they  induce  only  more  or  less  constipation,  and  in  treating ^f 
the  latter  affection  they  will  again  be  referred  to.  An  accumulation  of  a 
mass  or  of  masses  of  hardened  feces  sufficient  to  produce  obstruction  My 
take  place  in  different  parts  of  the  large  intestine.  The  rectum  in  aged  p» 
sons  not  infrequently  is  the  seat  of  such  an  accumulation.  It  is  to  be  nii 
pected  when  enemas  cannot  be  given  and  perhaps  the  pipe  of  the  fijriigi 
is  found  to  penetrate  a  fecal  mass.  Examination  shows  the  scat  and  thee» 
racter  of  the  obstruction.  It  may  be  necessary  to  break  down  and  reaoii 
the  accumulation  by  a  scoop  or  the  handle  of  a  spoon.  The  aocuinvlalin 
may  be  at  the  sigmoid  flexure,  and  then  resistance  to  the  passage  of  lioiii. 
injected  and  to  the  introduction  of  a  flexible  tube  is  found  to  be  at  that  pomL 
The  accumulation  may  be  at  any  point  above  the  sigmoid  flexure,  Imt  ii 
oftenest  in  the  CiBCum  or  ascending  colon. 

Masses  of  feces  above  the  sigmoid  flexure  may  give  rise  to  a  tumor orli 
tumors  appreciable  by  manual  exploration  through  the  abdominal  walk 
These  fecal  tumors  are  liable  to  be  mistaken  for  others  of  a  different  cbi 
racter.  A  woman  in  the  country  presented  an  abdominal  tumor  of  theeh^ 
racter  of  which  her  attending  physician  was  not  satisfied,  and  an  eminent pif> 
fessor  of  anatomy,  now  deceased,  was  requested  to  see  the  case.  He  wuM 
to  regard  the  tumor  as  malignant,  and  of  course  to  form  a  very  unfaroiiyi 
prognosis.  Shortly  after  the  consultation  a  profuse  diarrhoea  set  in,ai^ 
much  to  the  astonishment  of  the  patient  and  her  physician,  the  tumornli 
dcnly  disappeared.  It  was  a  fecal  tumor.  I  could  cite  other  instances  of  i- 
similar  error.  In  view  of  the  liability  to  error  of  diagnosis,  and  in  orte 
that  appropriate  measures  of  treatment  may  be  pursued,  the  distinctiTe  fti> 
tures  of  the  tumors  are  to  be  borne  in  mind.  One  point  in  the  diagnoai  ii 
their  situation  in  the  tract  of  the  colon.  Generally,  they  are  not  tender M; 
pressure,  but  may  be  handled  freely  without  giving  pain ;  but  to  this  nil 
there  are  some  exceptions.  By  firm  and  continued  pressure  they  maTSOM» 
times  be  moved  backward  or  forward  in  the  direction  of  the  colon.  By  In 
and  continued  pressure  also  the  form  (►f  the  tumor  may  be  altered. 

The  absence  of  pain,  tenderness,  vomiting,  and  of  the  constitutional  sjn^ 
tonis  accompanying  invagination,  internal  hernia,  and  twisting  of  the  " 
sufiiccs  to  exclude  these  affections,  but  it  cannot  be  at  once  determined  tkl 
the  obstruction  is  not  due  to  compression  or  stricture.  The  effect  of 
of  treatment  will  be  likely  to  settle  the  diagnosis.  The  measures  to  kl 
employed  arc  mild  purgatives  in  small  doses,  repeated  aft«r  short  iniemlik 
conjoined  with  large  enemas  given  through  a  stomach-tube  carried  upwaritl 
the  sigmoid  flexure.  Active  cathartics  do  not  accomplish  the  object,  and  HI 
liable  to  do  harm.  The  object  is  to  soften  the  harder  collections,  at  di 
same  time  gently  increasing  the  peristaltic  movements.  An  emulmm  i( 
castor  oil  and  a  solution  of  the  su]phat<i  of  magnesia  or  of  soda  are  eHgiUl 

*  Vide  ^wi.  Jmtm.  of  Med,  Sciencfn,  October,  1873.    A  considerable  number  of 
has  l^een  reported  in  different  medical  journals  since  the  date  of  Profeasor 
article. 
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pargative  remedies.  The  bitter  waters  (Fried  rich  shall,  Puhia,  and  Hunyadi 
Janos)  may  be  found  effective.  The  injections  should  consist  of  lukewarm 
water,  to  which  syrup  or  mucilage  should  be  added  to  obviate  rapid  absorp- 
tion by  the  bowels.  Some  attach  importance  to  the  addition  of  ox-gall  to 
the  enemas.  These  measures,  judiciously  employed,  will  generally  prove 
successful  without  much  delay  in  relieving  the  obstipation  and  causing  the 
fecal  tumors  to  disappear.  Mild  purgatives  may  be  required  for  some  time 
after  the  obstruction  is  removed ;  and  the  treatment  then  will  resolve  itself 
into  that  adapted  to  habitual  constipation. 

Obstruction  may  be  due  to  the  presence  of  large  gall-stones  or  of  intes- 
tinal calculi  or  enteroliths.  Grall-stones  of  sufficient  size  to  produce  obstruc- 
tion usually  escape  into  the  intestine  after  fistulous  communications  have  been 
formed  between  the  gall-bladder  and  some  part  of  the  intestinal  canal,  as 
the  duodenum.  Large  gall-stones  may,  however,  pass  through  the  greatly- 
distended  ducts  into  the  duodenum.  Obstruction  produced  by  gall-stones  is 
rare,  and  is  almost  invariably  situated  in  the  small  intestine.^  Intestinal 
concretions  or  enteroliths  rarely  exceed  in  man  the  size  of  a  hazelnut.  In 
the  horse  and  other  herbivorous  animals  they  are  more  common,  and  may 
attain  an  enormous  size,  weighing  sometimes  twenty  pounds.  These  intes- 
tinal calculi  in  animals  constitute  a  variety  of  the  so-called  bezoars,  to  which 
were  formerly  attributed  remarkable  medicinal  virtues.  The  nucleus  of  these 
concretions  in  man  is  often  formed  by  a  gall-stone,  by  a  hard  mass  of  feces,  or 
some  foreign  body,  as  fruit-seeds,  eggs  of  ascarides,  indigestible  aliment,  etc. 
The  concretions  frequently  present  concentric  layers.  They  are  composed 
for  the  most  part  of  phosphate  of  lime  and  of  magnesia,  mixed  with  carbonate 
of  lime,  biliary  coloring  matter,  and  intestinal  mucus.  Concretions  occasion- 
ally form  in  the  intestine  in  consequence  of  the  prolonged  use  of  certain 
mineral  drugs.  In  this  way  have  been  formed  concretions  composed  of  cal- 
cium carbonate,  of  magnesium  carbonate,  of  magnesia,  and  of  iron.  Indi- 
gestible constituents  of  the  food,  especially  the  fibres  and  husks  of  vegetables, 
may  form  a  conglomerate  mass  of  sufficient  size  to  give  rise  to  obstipation. 
All  these  varieties  of  concretions  are  most  frequently  formed  in  the  caecum 
and  large  intestine.  They  rarely  attain  sufficient  size  to  produce  any  consid- 
erable obstruction.  They  may,  however,  prove  serious  obstacles  in  case  a 
stricture  of  the  intestine  already  exists.  These  obstructing  bodies  may  be 
situated  within  the  caecum,  at  the  sigmoid  flexure,  or  in  the  rectum.  They 
may  sometimes  be  felt  through  the  abdominal  walls.  They  may  lead  to 
ulceration  and  perforation  of  the  intestine,  or,  if  not  discharged  and  if  the 
obstruction  be  complete,  vomiting  of  so-called  stercoraceous  matter  ensues, 
and  death  may  take  place  from  exhaustion.  An  intestinal  concretion,  cuboid 
in  form,  the  vertical  and  transverse  diameter  one  and  a  half  inches,  its  weight 
fifteen  drachms,  was  sent  to  me  by  Dr.  0.  T.  Jameson,  which  was  found  after 
death  in  the  ileum  just  above  the  caecum.  It  was  distinctly  felt  through  the 
abdominal  walls  during  life,  and  had  existed  for  more  than  twenty  years. 
The  patient  was  a  shoemaker,  and  he  experienced  notable  inconvenience  from 
the  concretion  only  at  times  after  overwork  or  after  violent  muscular  exer- 
tion.    He  died  of  pneumonia  at  the  age  of  forty-seven. 

Finally,  foreign  bodies — that  is,  by  way  of  distinction,  bodies  not  contained 
in  the  aliment  or  derived  from  the  body — may  pass  into  the  intei^tinal  canal 
from  the  stomach  or  be  introduced  into  the  rectum.  In  the  latter  case  their 
presence  is  readily  ascertained  by  exploration,  and  they  are  removed  by  appro- 
priate surgical  measures.  When  introduced  into  the  stomach  they  have  been 
swallowed  either  deliberately,  as  is  done  by  jugglers,  or  inadvertently.     Prof. 

•  VBds  caie  reported  by  Dr.  Drajier,  in  New  York  Med,  Journal,  July,  1882,  and  case 
"■Bovlid  hf  Dr.  Johnson/in  Medical  News,  June  27,  1885. 
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Gro»9  cites  the  case  of  a  man  who  swallowed  a  bar  of  lead  weiirhitig  n  |m  u    ] 
which  was  removed  from  the  stomach  hy  an  o[>eiiin^inade  throu^^h  ihe  nl 
iaal  walls,  and  the  patient  recovered.     The  same  author  refers  to  at 
caae  in  which  a  hirge  teaspoon  was  swallowed  in  a  fit  of  drliriaia,  auU 
wad  extracted  from  the  Ileum  by  the  operation  of  entisrotomy. 

Foreign  bodies,  not  miffit^ieut  in   number  or  not  large  enough  t' 
obstruction,  arc  often  swallowed,  espoeially  by  children.     The  pmcT 
frequently  summoned  in'hastc,  and  great  anxiety  is  felt  when  bodies  gii  h  - 
pins,  coins,  portions  of  glass,  etc.  are  known  to  have  been  swallowed.     *f -^^  y 
may  give  rise  to  mure  or  less  irritation  of  the  mucous  membranet  and  ihcr 
may  even  occasion  ulceration  and  perforation  of  the  stomach  or  intestincit    In 
general,  however,  thoy  pass  through  the  alimentary  canal  without  any  appre- 
ciable inconvenience,  and  the  physician  is  warranted  in  giving  n^ur  ^' 
the  absence  of  danger.     It  is  not  judicious  in  such  cases  to  give  > 
or  laxatives.     The  mucous  membrane  h  best  protected  against  irijury  it  a 
sharp-pointed  or  irritating  body  be  contained  in  the  solid  contents  of  the 
bowels,     3Ioreover,  the  increased  peristaltic  movements  caused  by  a  pur-.i- 
tive  increase  the  risk  of  injury.      The  desire  to  have  anxiety  reliev.ii    4^ 
quickly  as  possible,  by  ascertaining  that  the  foreign  body  has  passcKl,  is  an 
inducement  to  resort  to  purgation^  which  is  to  be  resisted. 


Functional  Obstruction* 

Persisting  obstipation^  accomjianied  with  vomiting  of  so-called  etercora- 
ceous  matter,  colic  pains^  etc.  may  occur  as  a  purely  functioual  dU<»rdcr. 
constituting  an  affection  which  has  been  called  tUiofHifhie  t'lfiHn,  A  per»c»n  U 
seized  with  abdominal  puin.  increased  puroxysmiilly  ;  vomiting  aoon  takes 
place,  and  after  a  time  the  matter  vomited  has  the  odor  of  feces ;  v 
to  procure  evacuations  from  the  bowels  are  ineifectual ;  the  pubt 
frequent,  and  there  is  more  or  less  prostration.  After  the  lapse  of  a  wts-k  **r 
more  the!*e  symptoms  subside*  free  evacuations  from  the  bowels  ensue,  and 
the  patient  recovers.  These  are  tlie  promineot  features  of  »  caflc  which  I 
reptirted  many  years  ago.* 

Cases  of  functional  obstruction  may  simulate  those  of  obstruction  from 
the  structural  affections  which  have  been  considered,  and  there  is  ground  for 
the  holief  that  in  a  certain  proportion  of  the  reported  ca.*es  of  the  surcrssful 
treiiLnient  of  invagination '^  or  of  strangulated  hernia  within  the  abdomen  the 
affection  was  purely  functional.  The  regurgitation  of  the  content*  of  th<? 
amall  intestine,  which  have  a  stcrcoraceou,-^  odor  from  the  diffusion  of  the 
tgasos  contained  in  the  large  intestine,  in  these  as  in  other  cases  of  obstruc* 
tion.  has  been  attributed  to  an  inversion  of  the  peristaltic  movement.  Kx* 
periments  on  animals  do  not  favor  this  explanation.  Brinton  explains  rhc 
regurgitation  by  supposing  that  in  the  centre  of  the  intestinal  tube  a  retro* 
rade  current  is  produced  by  the  normal  peristaltic  movements  if  there  hf  .m 
I>bstrtiction.  The  obstruction,  when  functional,  may  be  caused  by  ^i 
Contraction  of  the  tube^  or  it  may  be  due  to  paralysis  of  a  porti*- 
tube,  and  consequent  failure  of  this  portion  U>  propel  its  contents. 

The  clinical  discrimination  of  functional  obstipation  from  obst ruction  rauH'd 
by  structural  affections  cannot  always  be  made  at  once  with  confidence.  The 
absence  of  tumor  and  of  pain  and  tenderness  localized  at  a  particular  p^iint 
tends  to  the  exclusion  of  the  latter.  The  functional  character  of  the  afft»r^ 
tion  may  be  surmised  if  the  patient  be  a  female  subject  to  hysteria  and  j'uf- 

*  Bttfftth  Mrd,  Jmimnl,  1831,  vol.  vit.  p.  530. 

*  Ibid^  18o2,  vol.  vii,  p.  383. 
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fering  from  the  nervous  symptoms  associated  with  so-called  spinal  irritation. 
The  probability  of  the  affection  being  functional  is  increased  in  proportion  as 
the  obstipation,  with  vomiting,  etc.,  continues,  without  the  supervention  of  the 
symptoms  which  occur  after  sphacelation  of  intestine  has  taken  place — name- 
ly, frequency  and  feebleness  of  the  pulse,  coldness  of  the  surface,  extreme 
prostration,  and  great  tympanites ;  in  short,  the  symptoms  denoting  impend- 
ing death  by  asthenia. 

In  the  TREATMENT  of  functional  obstipation  opium  and  other  measures  to 
relieve  pain  and  allay  spasmodic  action  are  indicit^ed.  Cathartics  may  be 
cautioufily  tried,  but  if  ineffectual  they  should  not  be  persisted  in.  Ene- 
mas administered  by  means  of  a  long  flexible  tube  are  to  be  employed. 

The  importance  of  examining  for  the  evidence  of  femoral  and  inguinal  her- 
nia is  to  be  enjoined  in  connection  with  the  subject  of  functional  obstipation. 


CHAPTER    VII. 
FUNCTIONAL  DISEASES  OF  THE  INTESTINE. 

Diarrhoea. — Enterorrhaj^a. — Constipatiou . — Intestinal  Colic. — Enteralgia. — Lead  Colic- 
Colic  from  Copper. — Passage  of  Gall-Stoncs. 

Diarrhoea. 

THE  t€rm  diarrhoea  is  used  to  denote  morbid  frequency  of  intestinal  dejec- 
tions which  are  also  liquid  or  morbidly  soft,  and  often  otherwise  altered 
in  character.  Diarrhcea  is  a  symptom  of  inflammation  of  the  large  and  the 
small  intestine  and  of  certain  structural  lesions,  such  as  those  incident  to 
tuberculosis  of  the  intestine  and  to  typhoid  fever.  It  is  a  functional  afl*ec- 
tion  when  not  dependent  on  inflammation  or  on  any  appreciable  lesion  of 
structure.  It  is  an  element  of  other  functional  affections — namely,  sporadic 
cholera,  intestinal  indigestion,  and  certain  cases  of  colic.  As  a  functional 
affection  it  may  be  either  transient  or  chronic. 

Writers  have  described  several  varieties  of  diarrhoea,  based  on  diversities  as 
regards  the  dejections.  It  is  sufficient  to  enumerate  the  more  important  of 
these  diversities  without  considering  each  as  constituting  a  separate  variety 
of  the  affection.     The  following  enumeration  answers  all  practical  purposes : 

A  diarrhoea  is  said  to  be  /ecal,  feculent^  stercorarfous,  or  stm})^'  when  the 
dejections  consist  of  the  feces  not  changed  in  character,  but  simply  morbidly 
soft  or  liquid.  This  form  of  diarrhoea  is  represented  by  the  operation  of 
cathartics,  which  increase  the  peristaltic  movements  and  give  rise  to  a  cer- 
tain amount  of  transudation.  The  dejections  in  this  form  of  diarrhoea  have 
the  normal  fecal  odor.  They  are  called  hiliWus  when,  from  their  yellow  or 
green  color,  bile  is  supposed*^  to  be  present  in  larger  quantity  than  usual. 
The  green  color  which  has  been  considered  as  characteristic  of  the  action 
of  mercury  upon  the  liver,  according  to  Thudichum  is  due  to  the  presence  of 
Bubsulphide  of  mercury.*  Robin  states  that  the  microscope  shows  the  color- 
ing matter  to  be  biliverdin.*  Diarrhoea  is  seroits  or  watery  when  there  is  an 
abundant  discharge  of  liquid ;  that  is,  when  there  is  copious  transudation  or 

»  The  Lancet,  Oct^  1860.  '  Sur  Us  Humeurg. 
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cnterorrhoea.     This  is  represented  by  the  operation  of  hydragogae  cathaitio^ 
such  as  elatcrium,  jalap,  and  the  bitartrate  of  potassa.     The  dejectioDs  an 
called  lientenc  when  they  contain  undigested  aliment.     This  form  of  diar- 
rhoea is  met  with  especially  in  children.     A  diarrhoea  is  mucous  or  djf$emierk 
when  mucus  is  apparent  in  the  dejections.     An  abnormal  amount  of  naen 
may  be  secreted  from  irritation  alone  without  inflammation,  but  if  the  mneia 
be  abundant  it  denotes  an  inflammatory  condition.     This  form  of  diarrhcea  ii 
represented  by  the  operation  of  drastic  cathartics,  such  as  croton  oil.   Finaltj, 
in  a  rare  form,  called  adipose  or  fntty  (fiarrhaa,  free  fat  or  oil  in  greater  or 
less  abundance  is  found  in  the  evacuations.     This  last  form  claims  distiael 
consideration. 

In  cases  of  adipose  or  fatty  diarrhoea  the  fat  is  generally  liquid  wka 
passed,  resembling  melted  butter  or  grease,  having  when  cold  the  coonil- 
encc  of  butter,  beef  tallow,  or  wax.  In  some  cases  it  is  passed  in  the  fbm 
of  globular  concretions  of  a  waxy  consistency,  varying  in  size,  which  OMk 
with  heat  and  burn  like  tallow.  The  fat  is  often  passed  by  itself,  and  it  bst 
be  passed  involuntarily  in  a  small  quantity  at  a  time.  When  passed  wita 
the  feces  it  separates  and  collects  on  the  surface.  It  has  usoallj  la 
extremely  ofl^ensive  odor.  The  quantity  passed  per  diem  in  cases  which 
have  been  reported  varies  from  two  or  three  ounces  to  half  a  pound  or  moit. 

Assuming  all  the  fat  passed  from  the  bowels  to  have  been  ingested  u  bkf 
the  rationale  involves  simply  the  non-digestion  of  this  alimentary  sabstuee; 
but  in  some  reported  cases  it  is  stated  that  the  quantity  of  fat  passed  wis 
not  affected  by  the  amount  of  fatty  food.  In  a  case  reported  by  Welb  tht 
patient  abstained  for  several  weeks  from  fatty  food,  and  as  far  as  convenieal 
from  articles  convertible  into  fat,  without  any  diminution  in  the  quantity  of 
fat  passed,  nor  was  the  latter  affected  by  indulging  freely  in  fatty  food.*  la 
two  cases  reported  by  Bright  no  change  was  produced  by  excluding  is  tu 
as  possible  fatty  articles  from  the  diet.  That  the  non-digestion  of  fat  is  h 
a  great  measure  involved  in  the  pathological  explanation  is,  however,  not  H 
be  doubted.  Physiological  researches  have  shown  that  the  pancreatie  seeif- 
tion,  the  bile,  and  the  intestinal  juice  effect  the  digestion  of  fat,  and  lieafli 
we  are  to  look  to  the  sources  of  these  fluids  in  tracing  the  causation  of  fit^ 
diarrhoea.  It  is  an  interesting  fact  that  Bright,  long  before  the  discoroy 
of  the  particular  function  of  the  pancreas  by  Bernard,  was  led  by  an  analy* 
sis  of  three  cases  which  came  under  his  observation  to  consider  fatty  di»- 
rhoea  as  a  symptom  of  disease  of  the  pancreas.  In  these  three  cases  thi 
only  lesions  found  after  death  which  were  common  to  all  were  of  the  pi^ 
creas,  duodenum,  and  liver.  He  excluded  the  lesions  in  the  two  latter  sita* 
•  ations  because  they  occur  in  these  organs  so  often  without  fatty  dianhoBa; 
but  he  admits  that  disease  of  the  pancreas  is  not  always  accompanied  by  tUl 
symptom.'  The  pancreas  has  been  found  diseased  in  a  large  majority  of  thi 
reported  fatal  cases  in  which  this  organ  was  examined  after  death.  Of  S 
cases  tabulated  by  Griscom,'  in  10  the  bodies  were  examined  after  death;  of 
these  10  cases,  in  8  the  pancreas  was  diseased,  and  in  the  remaining  2  CMS 
the  absence  of  disease  of  the  pancreas  is  not  stated.  Yet  fatty  diarrlM 
occurs  in  only  a  small  proportion  of  the  cases  of  disease  of  the  panofiL 
Thus,  it  was  observed  in  only  3  of  37  cases  of  cancer  affecting  this  orpa 
tabulated  by  DaCosta.^     Hence  it  is  to  be  inferred  that  there  are  geaeriDj 

*  New  York  Medical  IVmM,  February,  1854. 

'  "  Cases  and  Observations  connected  with  the  Diseases  of  the  Pancreas  and  IX» 
denum,'!  by  Richard  Bright,  M.  D.,  Medico-Ckinurg,  TranaaHiow^  vol.  xviiL  Viil 
review  in  BrilUk  and  Foreign  Medieo-Ckirurgical  Revifw,  July,  1863. 

'  TranmrJioM  of  tke  American  Medical  A8»oeiation  for  1863. 

* "  On  the  Morbid  Anatomy  and  Symptoms  of  Cancer  of  the  Pancreas,"  extracted  hm 
the  Pi'oceedinga  oj  the  Faikological  Society  of  FhUadelphicL,  1868. 
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involved  morbid  conditions  which  influence  the  digestion  of  fat,  irrespective 
of  the  pancreatic  secretion.  Of  the  fatal  cases  among  those  tabulated  by 
Griscom  in  which  the  morbid  appearances  were  observed,  the  liver  in  several 
was  either  diseased  or  its  ducts  engorged  ;  but  in  some  of  the  cases  this  organ 
appeared  to  be  healthy.  The  fact  of  complete  recovery  taking  place  in  a  cer- 
tain proportion  of  cases  goes  to  show  that  the  non-digestion  of  fat  may  occur 
as  a  functional  disorder. 

A  larger  number  of  cases  than  now  available  is  required  in  order  to 
establish  the  clinical  history,  as  well  as  the  causation  and  pathological  rela- 
tions, of  this  form  of  diarrhoea.  Jaundice  was  noted  in  several  (six)  of  Gris- 
com*s  cases.  Diabetes  mellitus  coexisted  in  two  cases.  Hemorrhage  from 
the  bowels,  vomiting,  and  pains  in  the  abdomen  sometimes  resembling  those 
caused  by  the  passage  of  gall-stones,  are  among  the  symptoms  noted  in  these 
cases.  The  duration  of  the  afi*ection  varies  much  in  difi*erent  cases.  In  one 
case  it  bad  existed  at  frequent  intervals  for  six  years,  in  another  case  for  two 
years,  and  in  one  case  it  disappeared  after  a  few  weeks.  It  is  evident  that 
the  prognosis  is  to  be  based  on  circumstances  other  than  the  discharge  of  fat 
— namely,  enlargement  of  the  pancreas  and  liver,  persisting  jaundice,  pro- 
gressive emaciation,  etc. ;  in  other  words,  the  danger  depends  on  the  lesions 
or  morbid  conditions  on  which  the  discharge  of  fat  may  be  dependent  or  with 
which  it  is  associated.  Of  the  25  cases  collected  by  Griscom,  14  died,  8 
recovered,  and  in  3  the  termination  was  not  noted. 

The  TREATMENT  must  have  reference  more  to  the  circumstances  connected 
with  the  fatty  diarrhoea  than  to  the  latter.  With  our  present  knowledge, 
palliative  measures  according  to  the  symptoms  in  individual  cases,  together 
with  measures  to  improve  digestion  and  invigorate  the  general  health,  com- 
prise the  treatment.  In  one  of  Griscom 's  cases  recovery  took  place  under 
the  ase  of  olive  oil  in  large  quantity,  and  Watson  states  that  a  case  was  suc- 
cessfully treated  by  Elliotson  in  the  same  way.  In  a  case  observed  by  Gris- 
com at  the  New  York  Hospital  the  discharge  of  fat  invariably  ceased  when- 
ever the  patient  took  from  six  to  eight  ounces  of  whiskey  ptr  diem.  In  the 
case  reported  by  Wells,  the  patient,  having  had  a  daily  discharge  of  three 
gills  of  fat  for  two  years  or  more,  recovered  in  a  few  weeks  after  giving  up 
the  occupation  of  a  carpenter  and  adopting  the  life  of  a  farmer. 

Exclusive  of  the  form  just  considered,  diarrhoea  involves  different  patho- 
logical elements — namely,  increased  peristaltic  movements,  increased  transuda- 
tion, increased  secretion  from  the  mucous  follicles,  and  perhaps  increased  flow 
of  bile.  If  the  diarrhoea  be  purely  functional,  of  course  there  is  no  inflamma- 
tion of  the  mucous  membrane.  Practically,  it  is  not  always  easy  to  determine 
-whether  diarrhoea  be  purely  functional  or  dependent  on  subacute  inflamma- 
tion ;  but  with  reference  to  the  treatment  to  determine  this  point  is  not  of 
great  importance.  It  is  not  improbable  that,  of  the  cases  considered  as  func- 
tional in  a  certain  proportion  there  is  a  slight  grade  of  inflammation,  such  as 
exists  in  coryza  or  a  mild  bronchitis.  In  making  the  diagnosis,  acute  inflam- 
mation is  to  be  excluded  by  the  absence  of  diagnostic  symptoms — namely, 
pain,  tenderness,  febrile  movement,  and  anorexia.  Lesions  of  the  mucous  mem- 
brane are  also  to  be  excluded.  In  cases  of  chronic  diarrhoea  this  is  not  always 
easy.  Lesions  are  to  be  suspected  if  the  diarrhoea  follow  an  attack  of  dysen- 
tery or  enteritis,  if  it  persist  in  spite  of  judicious  management,  if  blood  be 
sometimes  present  in  the  dejections,  and  if  tubercles  exist  in  the  lungs.  In 
the  latter  case  tuberculosis  of  the  intestine  is  to  be  suspected ;  and  on  the  other 
hand  persistent  or  frequently  recurring  diarrhoea,  conjoined  with  cough,  be  the 
latter  never  so  slight,  should  excite  suspicion  of  pulmonary  phthisis. 

Transient  diarrhoea  due  to  arrested  or  defective  intestinal  digestion  is  of 
frequent  occurrence.     With  the  diarrhoea  which  follows  over-indulgence  at 
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the  table  or  the  ingestion  of  certain  articles  of  food  every  one  is  pnetietllj 
familiar.  This  is  the  diarrhoea  crapufosa  of  the  old  writers.  It  may  proecej 
from  excesses  in  quantity  or  from  particular  kinds  of  food,  the  indigestiUfty 
of  the  latter  perhaps  showing  an  idiosyncrasy  of  the  person  affected ;  tkiL 
ices,  salads,  shellfish,  etc.  in  some  persons  always,  and  occasionally  in  ilL 
give  rise  to  transient  diarrhoea.  The  undigested  aliment,  passing  into  tit 
large  intestine,  having  undergone  chemical  changes  which  the  processes  rf 
digestion  in  health  prevent,  produces  irritation  and  acts  like  a  ctthaitit 
Frequently  the  diarrhoea  is  preceded  and  accompanied  by  griping  pains,  ail 
it  may  be  under  these  circumstances  an  element  of  another  functional  iIm. 
tion — namely,  colic.  These  attacks  of  diarrhoea  cease  spontaneously,  is  a 
rule,  after  the  expulsion  of  the  undigested  contents  of  the  intestine,  aal 
they  are  rarely  considered  of  sufficient  importance  to  require  medical  adrisi 

An  arrest  of  intestinal  digestion  may  take  place  from  causes  other  tkai 
errors  of  diet  and  give  rise  to  diarrhoea.  A  strong  mental  emotion  maj  half 
this  effect.  I  was  present  at  an  operation  for  hernia  when  the  surgeon,  hm 
the  mental  anxiety  incident  to  his  sense  of  responsibility,  was  obliged  to  idii* 
quish  the  scalpel  and  precipitately  retire  to  evacuate  the  bowels.  A  geod^ 
man  in  business,  receiving  suddenly  unexpected  information  which  led  him  ti 
know  that  he  was  a  bankrupt,  was  immediately  seized  with  diarrhoea.  Id  lib 
manner,  diarrhoea  may  arise  from  an  arrest  of  digestion  from  an  exposure  ti 
cold  or  from  over-exertion.  In  these  cases  the  mechanism  is  the  same  as  what 
the  diarrhoea  depends  on  dietetic  errors,  the  undigested  aliment  in  the  laigi 
intestine  acting  like  a  cathartic. 

Diarrhoea  not  transient,  but  continuing  more  or  less,  perhaps  becoaiit 
chronic  or  recurring  at  short  intervals,  also  proceeds  in  a  large  proportion  or 
cases  from  indigestion.  Habitual  or  frequent  indigestion  leads  to  diarrhoaii 
the  same  way  as  when  it  is  transient — namely,  the  undigested  aliment  note 
goes  chemical  changes  and  causes  irritation  of  the  large  intestine.  The  de|ei»  * 
tions,  as  in  transient  diarrhoea,  may  be  feculent,  bilious,  mucous,  lienterie,oi;;  i 
more  rarely,  serous.  The  diarrhoea  in  these  cases  is  an  element  or  sjmptos 
of  indigestion,  but  not  infrequently,  the  disorder  of  digestion  being  confiael 
to  the  small  intestine,  gastric  ailments  are  not  present.  The  indigestion  th« 
giving  rise  to  diarrhoea  may  be  produced  and  kept  up  by  various  causes  ind^ 
pendent  of  excess  or  errors  of  diet. 

It  has  been  customary  to  attribute  diarrhoea  in  certain  cases  to  an  excesior 
to  a  vitiated  quality  of  bile.  This  causation  is  inferred  when  the  dejeeikw 
are  not^ibly  bilious.  This  view  is  not  improbable,  although  not  based  on  yA 
tive  knowledge.  The  bile  may  not  be  reabsorbed  from  the  alimentary  eaaal 
as  in  health,  and  hence  it  accumulates  in  excess  without  a  morbid  increasi 
in  the  secretion ;  or  it  may  be  secreted  in  undue  quantity  or  it  may  hafsi 
morbidly  irritating  property. 

Diarrhoea  is  most  liable  to  occur  during  the  summer  season.  This  majta 
explained,  in  part,  by  the  larger  proportion  of  fruit  and  vegetables  b  thi 
ingesta  during  this  season  and  by  the  effect  of  heat  in  weakening  digestion 
It  may  also  in  part  be  due  to  a  more  abundant  secretion  or  to  a  lesseaal 
absorption  of  bile.  It  is  a  much  more  frequent  affection  in  tropical  thtt 
in  cold  or  temperate  climates.  It  occurs  in  travelling,  especially  in  thi 
summer  season.  Its  occurrence  is  generally  attributed  to  the  drinking-waM^ 
but  it  is  more  rational  to  refer  it  to  indigestion  caused  by  dietetic  eivoi%  ; 
over-exertion,  and  disturbance  of  the  regular  habits  of  life.  Children  an  m 
far  more  subject  to  diarrhoea  than  adults,  especially  during  dentition;  andh 
children  the  dejections  arc  often  manifestly  lienteric,  showing  its  dependeiSl 
on  indigestion.  It  is  the  most  prominent  feature  of  the  affection  known  SI 
cholera  w/antum,  or  popularly,  in  this  country,  summer  complaint.   Amongssl> 
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sea^e  occasions  diarrhoea.  The  diarrhoea  and  vomiting  which  occur 
fiese  circumstances  appear  to  be  for  the  purpose  of  eliminating  urea 
sly.  and  they  are  therefore  conservative.  They  occur  when  the  kid- 
s  removed  in  inferior  animals,  and,  as  shown  by  the  experiments  of 
and  Barreswiil,  the  liquid  transudation  into  the  alimentary  canal 
either  urea  or  the  carbonate  of  ammonia.  The  dejections  in  ursemic 
I  are  serous  or  watery. 

ler  pathological  condition  occasionally  giving  rise  to  diarrhoea  is  con- 
of  tne  portal  vessels  when  the  circulation  in  this  portion  of  the  vas- 
8tem  is  obstructed  by  hepatic  disease.  It  thus  is  a  symptom  in  some 
cirrhosis  of  the  liver,  and  it  sometimes  appears  to  limit  the  dropsical 
into  the  peritoneal  sac  which  belongs  to  the  history  of  that  disease. 
rrhoea  under  these  circumstances  is  serous,  transudation  taking  place 
B  pressure  of  the  blood  within  the  congested  veins. 
iloos  diarrhoea,  or  transient  diarrhoea  due  to  indigestion,  in  general 
little  or  no  treatment.  If  the  contents  of  the  large  intestine  be  not 
eously  expelled,  an  evacuant  remedy  may  be  given.  A  saline  pur> 
B  best  adapted  to  this  end.  The  propriety  of  this  measure  is  to  be 
ned  by  ascertaining  the  quantity  and  character  of  the  dejections  which 
eurred.  If  these  have  been  abundant  and  feculent,  a  cathartic  is  not 
L  If,  after  the  bowels  have  been  freely  evacuated,  diarrhoea^  pain, 
Biness  continue,  the  irritation  may  be  quieted  by  a  mild  anodyne ;  for 
5,  a  drachm  or  two  of  the  camphorated  tincture  of  opium  for  an  adult 
:  mixture ;  a  grain  of  opium  ;  a  sixth  or  a  quarter  of  a  grain  of  a  salt 
>hia  in  mint-water ;  or  five  grains  of  Dover's  powder  combined  with 
bree  grains  of  aromatic  powder.  The  remedy  chosen  is  to  be  repeated 
X  or  eight  hours,  if  required.  The  diet  for  a  day  or  two  should  be 
and  somewhat  restricted.  Subsequently  a  laxative  may  be  required 
towels  do  not  act  spontaneously.  The  treatment  of  cases  of  diarrhoea 
to  continuance  or  frequently  recurring  and  dependent  on  indigestion 
eSy  in  the  first  place,  remedies  to  relieve  the  irritation  of  the  large 
e.  Opium  in  some  form  may  bo  used  for  this  purpose,  but  only 
irily,  because  its  continued  use  tends  still  more  to  impair  digestion. 
ponciitiYe  may  oflen  be  prescribed  with  advantage,  for  frequent  and 
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given  per  enema.  Pepsin  or-thi*  rennet  wine  h  ^omptimeii  useful  tMnponrtly 
as  a  mcuns  of  artificial  digestion,  given  as  already  recoronionded  id  cai§ca  of 
dyspepsia. 

This  part  of  the  treatment,  however,  is  merely  patliativc.     Tlie  cuntire 

,  treatment  embraces  regulation  of  diet  and  measures  to  render  <?■ 

L  pi  etc      The  diet  in  quantity  and  r|uality  should  be  adapted   to 

powers.     Cbiekcns,  Ggg»r  and  tender  meat-*  plainly  cooked  are   uio»L  hlAv 

to  be  digested,  but   in  some  casea  a  milk  and  farinaeeous  diet  Ls  found  to  be 

r  preferable.     Experience  in  individual  cases  is  to  be  the  guide.     Crude  veire- 

'  tables  are  t^i  be  interdicted »  but  ripe  fruits  in  moderation  may  frequently  l>e 

taken  without  inconvenience  and  with  advantage.     A  nioderale  quantity  of 

food  taken  at  short  intervals  is  generally  advisable,  rather  ibaTi  a  full  meal 

0IIC6  or  twice  daily.      A  sea-voyage,  a  visit,  removal  from  tbe  city  to  the 

country^  or  the  change  of  a  warm,  variable,  humid,  relaxing  climate  for  an 

atmosphere  cooL  uniform,  dry,  and  bracing,  will  be  likely  to   (irove  highly 

beneficial,  if  not  curative*  in  cases  which  resist  dietetic  and  inedteina]  trrat- 

nient.     The  efficacy  uf  the&e  measures  is  strikingly  illustrated  lu  cases  of  the 

so-called  Bummer  complaint  in  children. 

The  remedies,  other  than  those  merely  palliative,  which  ar€  useful  in  the 
,  Cases  of  diarrhoea  under  consideration  belong  among  the  t^jnies  and  the  astrin- 
P'gents;  and  the  latter  may  be  both  palliative  and  curative.  Of  the  various  rege- 
table  astringents,  kramcria,  h«?matoxylon,  kino,  catechu,  and  rubus  villosus 
are  eligible  articles.  The  tannic  acid,  if  well  borne  by  tbe  stomach,  is  some- 
times efficient.  As  purely  tonic  remedies,  quinia  or  the  non-offieinal  prcpnm- 
tioiis  of  calisaya-bark  so  much  in  vogue,  and  other  bitter  infusions,  are  often 
useful.  Salicin,  in  doses  of  from  ten  to  twenty  grains  three  times  daily,  is  an 
excellent  tonic  remedy.  Preparations  of  iron  are  especially  useful  when  the 
patient  is  annemic,  as  in  cases  of  diarrhtpa  occurring  in  females  during  lacta- 
tion. The  tincture  of  the  chloride  of  iron  is  one  of  the  \ye^t  of  the  chalyb* 
eates.  The  persulphate  or  pernitmte  of  iron  is  sometimes  efficacious  as  an 
astringent^  as  well  as  a  tonic  remedy.  Of  mineral  tonics  and  a&tringtntJ<i, 
the  acetate  of  lead,  nitrate  of  silver,  and  the  sulphate  of  copper  have  beon 
found  useful.  The  subcarbonate  or  the  subnitrate  of  bismuth  h  of  great 
value  in  chronic  diarrhoea,  not  only  as  a  palliative,  but  as  a  curative  remedy, 
given  in  large  doses— namely,  from  a  scruple  to  a  dnichm  three  or  four  timet 
daily,  sometimes  in  combination  with  small  doses  of  a  salt  of  morphia*  at 
recommended  above  in  connection  with  palliative  measures  of  treatment. 
The  mineral  acids  are  efficacious  in  some  cases.  The  preparation  known  at 
Hope's  mixture  has  been  much  in  use.  This  mixture  is  composed  of  fuu 
drops  of  nitric  acid  and  from  forty  to  sixty  drops  of  laudanum  in  four  ounce 
of  cjimphor-water,  a  tablespoonful  to  be  taken  every  two.  three*  or  foud 
bours.  In  rebellious  cases  of  chronic  diarrhcea  the  variou>  remedies  whio' 
have  been  named  are  to  be  given  in  succession  and  in  different  combination: 
The  curative  and  palliative  remedies  are  to  be  combined  to  ineot  the  lodica' 
tions  in  individual  cases. 

Diarrh<ea  dependent  on  urnpmia  and  on  cirrhosis  of  the  liver  does  not  admicl 
of  curative  treatment,  and,  being  conservative,  is  only  to  be  kept  within  cer- 
tain  limits  by  palliative  remedies. 


Enterorrhagia. 

Hemorrhage  into  the  intestinal  canal  is  properly  called  cr- 
term  md^un  has  been  used  to  denote  dark-colored  or  black  . 
ing  of  blood  wbif^h  has  passed  from  the  stomach  into  the  inieMinai  canal. 
Partial  digestion  of  the  blood  or  the  action  upon  it  of  the  gastric  and  intc** 
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tin&l  secretions  renders  it  tarry  or  pitch-like  in  appearance  and  generally  very 
offensive  to  the  smell.  Dejections  of  this  character  often  follow  gastror- 
rfa&gia.  The  term  melaena  has  heen  also  applied  to  cases  of  gastrorrhagia  in 
which  the  vomited  hlood  presents  a  similar  appearance.  Moreover,  the  term 
hms  been  loosely  applied  to  denote  dark -colored  or  black  evacuations  not  con- 
sisting of  blood.  The  term  is  one  of  those  which  it  is  desirable  should 
become  obsolete.  Cases  in  which  blood  evacuated  from  the  bowels  comes 
from  the  stomach  or  from  any  of  the  abdominal  viscera  other  than  the  intes- 
tinal canal  are  not  cases  of  enterorrhagia ;  and  cases  of  hemorrhoidal  or  other 
hemorrhages  occurring  near  the  anus  are  not  properly  embraced  under  this 
head.  The  source  of  the  hemorrhage  must  be  the  mucous  membrane  between 
the  stomach  and  rectum.  The  tarry  or  pitch-like  appearance  of  blood  in  the 
stools  is  evidence  of  its  source  in  the  stomach  or  upper  part  of  the  intes- 
tine ;  but  this  appearance  is  not  positive  proof  that  the  matter  evacuated  is 
blood,  as  a  dark  color  may  be  imparted  to  the  stools  by  the  administration  of 
iron  or  of  bismuth.  It  probably  is  blood  if  the  stools  have  been  preceded  by 
the  vomiting  of  blood ;  but  in  some  cases  of  gastrorrhagia  vomiting  does  not 
take  place,  all  the  blood  passing  into  the  intestinal  canal.  In  doubtful  cases 
dilution  in  water  of  some  of  the  matter  evacuated  renders  the  appearance  of 
blood  more  evident,  or  recourse  may  be  had  to  the  microscope  or  to  the  spec- 
troscope. When  the  source  of  hemorrhage  is  the  rectum,  the  blood  is  fresh 
in  appearance,  and  is  passed  alone,  in  greater  or  less  abundance,  either  after 
a  fecal  evacuation  or  with  straining  efforts  to  procure  a  stool.  Examination 
with  the  eye  or  touch  will  generally  show  the  existence  of  hemorrhoids,  but 
in  some  cases  it  reveals  other  local  affections,  such  as  ulcers,  carcinoma,  a 
polypus,  or  intussusception. 

In  cases  of  enterorrhagia  the  hemorrhage  takes  place  in  different  situations 
along  the  tract  of  the  small  and  large  intestine.  The  blood  is  less  changed 
in  appearance  the  nearer  its  source  is  to  the  rectum  and  the  more  quickly  it 
is  evacuated.  If  the  hemorrhage  be  at  the  upper  part  of  the  intestinal  tube 
and  if  the  blood  pass  slowly  along  the  tube,  it  becomes  dark  or  blackish,  its 
appearance  resembling  that  of  the  melaenic  stools  in  cases  of  gastrorrhagia, 
and  there  may  be  a  similar  difficulty  in  determining  whether  the  appearance 
be  due  to  the  presence  of  blood.  The  quantity  of  blood  passed  varies  in  dif- 
ferent cases  of  enterorrhagia.  It  is  frequently  large,  amounting  in  some  eases 
to  several  pints  and  even  quarts.  Evacuations  may  consist  wholly  of  blood 
or  the  blood  may  be  mixed  with  fecal  matter.  The  blood  may  be  entirely 
liquid  or  the  evacuations  may  contain  clots  in  greater  or  less  abundance. 

Intestinal  like  gastric  hemorrhage  has  rarely  any  claim  to  be  regarded  as 
an  individual  affection.  Like  gastric  hemorrhage,  it  is  incident  to  a  variety 
of  morbid  conditions.  It  is  an  important  occasional  event  in  typhoid  fever, 
and  will  be  referred  to  in  treating  of  that  disease.  It  enters  into  the  charac- 
teristic dejections  of  dysentery.  It  is  an  effect  also  of  thrombosis  of  the 
portal  vein  and  of  the  mesenteric  vein.*  It  is  one  of  the  symptoms  of 
embolism  of  the  superior  mesenteric  artery.  It  occurs  in  cases  of  carci- 
noma of  the  bowels.  It  is  a  rare  occurrence  in  tuberculous  ulceration  of 
the  small  or  large  intestine.  It  belongs  to  the  natural  history  of  scorbutus, 
purpura  haemorrhagica,  and  yellow  fever.  Like  gastric  hemorrhage,  it  may 
be  vicarious  of  menstruation.  It  is  not  an  uncommon  effect  of  the  portal 
congestion  occasioned  by  cirrhosis  of  the  liver.     It  occurs,  however,  when 

•  Sir  William  Gnll  has  reported  a  case  of  probable  thrombosis  of  the  superior  mesen- 
teric vein  and  the  renal  veins,  recovery  taking  place.  (Vide  Gui/s  Hwpitnl  Repnrln,  vol. 
xlii.)  Profuse  intestinal  hemorrhage  was  associated  with  severe  pain,  albuminuria, 
and  a  condition  of  nearly  complete  collapse.  He  cites  a  fatal  case  reported  by  Dr.  Hil- 
ton Fagge. 
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not  coDnectcd  with  these  or  any  other  discoverable  morbid  conditions, 
have  met  with  several  examples  of  enterorrhagia  not  connected  with  tnjoi 
the  several  causative  conditions  which  exist  in  the  larger  proportion  of  nm 
While,  therefore,  the  chances  are  that  some  of  these  conditions  exist,  th 
occurrence  of  hemorrhage  is  not  proof  of  the  existence  of  any  of  tiiea 
Symptoms  attributable  to  the  loss  of  blood,  and  marked  in  proportion  to  th 
amount  of  hemorrhage,  are  debility,  pallor,  feebleness  of  the  pulse,  perspiii 
tion,  sense  of  faintness,  etc.  The  loss  of  blood  may  be  sufficiently  great  aM 
rapid  to  occasion  sudden  death,  but  this  is  rare.  The  repetitions  of  the  heaor 
rhage  may  lead  to  a  degree  of  exhaustion  and  anaemia  from  which  recoTcn 
is  difficult,  and  a  fatal  result  may  take  place  by  slow  asthenia.  In  geoeni 
however,  if  the  hemorrhage  be  not  connected  with  morbid  conditions  whid 
involve  danger,  the  prognosis  is  favorable.  Hemorrhage  sufficient  to  oceinoi 
fatal  syncope  may  take  place  and  no  blood  be  discharged  by  stool.  In  sachi 
case  the  diagnosis  of  enterorrhagia  is  impracticable. 

The  TREATMENT  of  the  different  affections  or  morbid  conditions  with  wUd 
intestinal  hemorrhage  is  usually  connected  need  not  be  here  repeated.  Itw3 
suffice  to  refer  to  measures  having  reference  to  the  hemorrhage.  These  in 
essentially  the  same  as  in  cases  of  gastric  hemorrhage.  Rest  in  the  ream 
bent  position  and  quietude  of  mind  are  important.  The  peristaltic  moYi 
ments  are  to  be  quieted  by  opium.  Cold  applications  to  the  abdomen  slioik 
be  made  if  the  arrest  of  the  hemorrhage  be  urgently  indicated.  The  bm 
effective  mode  of  applying  cold  is  by  means  of  the  ice-bag.  In  cases  in  wloel 
this  indication  is  less  urgent,  dry  cupping,  sinapisms,  and  warm  8timalttii| 
pediluvia  will  suffice  without  the  application  of  cold.  Food  and  driiiki 
should  be  taken  cold.  The  diet  should  be  restricted  and  bland.  Puna 
tives  are  contraindicated.  The  mineral  acids  are  generally  thought  ton 
useful  in  cases  of  intestinal  as  well  as  in  gastric  hemorrhage.  The  sulpkoiie 
acid  lemonade  has  the  advantage  of  being  a  grateful  beverage.  The  TanoH 
haemostatic  remedies  given  in  cases  of  gastrorrhagia — namely,  tannic  leid 
gallic  acid,  acetate  of  lead,  ergot,  the  astringent  preparations  of  iron,  ete/- 
are  to  be  resorted  to  in  proportion  to  the  importance  of  arresting  th 
hemorrhage. 

Constipation. 

The  t«rms  comtipation  and  co^tivenpss  are  commonly  used  as  synonjai^ 
denoting  insufficiency  of  evacuations  from  the  bowels.  The  latt«r  of  the  til 
terms  is  sometimes  used  to  denote  a  less  degree  of  insufficiency  than  th 
former,  the  number  of  dejections  being  normal,  but  the  Quantity  defieieirt 
and  the  act  of  defecation  labored.  The  term  obsfipnfifm  has  been  alreijy 
defined  to  denote  a  greater  amount  of  difficulty  than  constipation ;  thtt  il| 
obstruction  of  the  bowels,  either  as  a  functional  disorder  or  dependent  on  th 
various  lesions  which  have  been  considered  in  a  preceding  chapter.  OoMi 
pation  exists  as  a  functional  disorder  and  it  is  incident  to  various  affectioHi 
As  a  functional  disorder  it  is  extremely  frequent,  and,  although  not  a  serisil 
affection,  it  claims  attention  on  account  of  the  inconvenience  which  it  oeai> 
sions,  its  importance  as  leading  to  other  ailments,  and  the  difficulty  oftestf 
its  removal. 

The  affection  is  seated  in  the  large  intestine.  The  anatomical  inai|^ 
ments  of  this  portion  of  the  alimentary  canal  show  it  to  be  intended  to  seril 
as  a  temporary  ddp6t  for  fecal  matter,  thus  providing  against  the  need  of  ftl- 
qucnt  acts  of  defecation.  The  contents  of  the  alimentary  canal  are  propeU 
more  slowly  in  the  large  than  in  the  small  intestine— ^rs^,  because  the  «!«•» 
ference  of  the  former  is  larger  in  proportion  to  its  muscular  power ;  lemrf 
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in  the  ascending  part  of  the  colon  and  of  the  sigmoid  flexure  the  contents 
are  propelled  in  opposition  to  gravitation ;  and  third,  the  liquid  portion  of 
the  content's  is  ahsorhed  in  their  passage  through  the  small  intestine.  Expe- 
rience shows  that  one  free  evacuation  from  the  bowels  daily  is  the  rule  in 
health ;  but  this  rule  is  not  without  exceptions.  Some  persons  have,  habit- 
ually, two  or  three  evacuations  daily,  and  on  the  other  hand  some  have  an 
evacuation  regularly  every  second  or  third  day  without  any  of  the  inconve- 
niences of  constipation  ;  in  fact,  persons  of  the  latter  habit  usually  experi- 
ence discomfort  if  temporarily  evacuations  take  place  daily.  In  determining, 
then,  the  existence  of  this  affection,  the  habit  in  health  is  of  course  to  be* 
taken  into  account.  In  some  cases  the  act  of  defecation  is  delayed  for  one, 
two,  or  three  days  after  the  period  when  it  should  have  taken  place,  but  the 
evacuation  when  it  occurs  is  ample.  In  other  cases  the  act  occurs  daily,  but 
it  is  incomplete,  and  in  these  cases  the  act  is  usually  labored  and  painful, 
the  feces  being  dry,  compact,  and  hard.  The  affection  may  be  occasional 
and  transient  or  it  may  be  habitual. 

Constipation  gives  rise  to  various  local  morbid  effects,  such  as  a  feeling  of 
pressure  or  weight  in  the  perineum,  a  sense  of  abdominal  distension  or  uneasi- 
ness, flatulency,  diarrhoea,  and  colic  pains.  Hemorrhoids  are  often  attrib- 
utable to  this  affection.  It  gives  rise  also  to  pain  in  the  head,  dulne&s  of  the 
mind,  flushing  of  the  face,  palpitation,  and  general  malaise.  If  the  act  of 
defecation  require  violent  straining  efforts,  these  sometimes  occasion  hemor- 
rhage into  the  brain  if  the  cerebral  arteries  be  diseased,  and  hernial  protru- 
sions. The  contractility  of  the  muscular  tunic  of  the  large  intestine  may  be 
permanently  impaired  by  long-continued  distension,  so  that  the  affection  is 
necessarily  permanent. 

Occasional  constipation  is  not  generally  considered  of  sufficient  importance 
to  require  medical  advice,  and  persons  resort  of  their  own  accord  to  a  purga- 
tive or  an  enema.  It  is  when  the  affection  has  become  habitual  or  chronic  that 
cases  come  under  the  cognizance  of  the  physician ;  and,  in  order  to  under- 
stand the  pathological  character  of  the  affection  in  these  cases  and  its  causa- 
tion, certain  points  pertaining  to  the  function  of  defecation  in  health  are  to 
he  borne  in  mind.  In  its  normal  condition  the  rectum  is  empty,  as  shown 
by  the  researches  of  O'Beime.*  This  portion  of  the  large  intestine  is  endowed 
with  a  peculiar  sensibility  which  in  health  gives  notice  of  the  presence  of 
feces  and  occasions  the  desire  to  defecate.  The  ability  to  perform  the  act 
involves  a  certain  contractile  power  in  the  large  intestine,  and  also  in  the 
abdominal  and  other  muscles  which  co-operate  in  the  performance  of  the  act. 
In  habitual  con.stipation  the  contractile  power  of  the  intestine  is  impaired  by 
distension.  The  muscular  tunic  is  more  or  less  paralyzed  from  the  accumu- 
lation of  the  intestinal  contents,  in  the  same  way  as  the  bladder  becomes 
paralyzed  from  over-distension.  The  accumulation  giving  rise  to  the  disten- 
sion may  be  owing  to  the  large  quantity  of  excrement,  but  it  is  generally  a 
result  of  habitual  neglect  of  the  calls  of  nature.  The  desire  to  defecate  is 
resisted,  or,  the  mind  being  preoccupied,  is  unheeded,  and  the  act  is  post- 
poned, until  at  length  the  sensibility  no  longer  gives  notice  of  fecal  accumu- 
lation ;  hence  the  accumulation  goes  on,  the  rectum  and  other  portions  of  the 
large  intestine  become  distended,  and  paresis  follows.  This  is  the  manner  in 
which  constipation  as  a  chronic  affection  is  produced  in  a  large  majority  of 
cases.  The  hurried  perfonnance  of  the  act  of  defecation,  the  evacuation 
being  in  consequence  incomplete,  has  measurably  the  same  result  as  the 
neglect  of  the  calls  of  nature.  Instead  of  receiving  adequate  attention  as 
important  to  health,  defecation  is  considered  an  annoyance  to  be  escaped 
from  as  quickly  aa  possible.  The  uncomfortable  provisions  for  defecation, 
*  New  VioDS  of  I)fjecati(m^  tic,  by  James  O'Reirne,  Am.  ed.,  1834. 
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tation  of  unbolted  flour  than  the  continuance 

A  tumbler  of  simple  water  or  of  carbonated 

'fure  breakfast  is  not  infrequently  efficacious ; 

It  added  will  often  render  it  sufficient. 

tivc  remedies.    With  regard  to  these,  a  general 

should  be  mild  and  the  quantity  as  small  as 

hject.     Purgation  is  to  be  avoided.     Some  patients  fall  into 

inie  the  constipation  to  continue  for  several  days,  and  then 

ymrgative.     The  constipation  is  of  course  relieved  for  the 

pated  habit  becomes  more  and  more  fixed  by  this  course. 

ule  may  be  stated :  If  more  than  one  umatl  dose  of  laxative 

cumedy  is  to  be  given  in  small  doses  repeated  twice  or  thrice 

iu  a  single,  larger  dose.      In  this  way  the  object  is  effected 

C  uf  medicinal  impression,  and  there  is  less  risk  of  purgation. 

,\i  particular  remedy,  aloes  is  specially  suited  to  the  desired 

enerally  with  advantage  be  combined  in  a  pill  with  a  tonic, 

!7ate  of  Quinia  or  a  preparation  of  iron,  and  a  small  quantity 
kiaonna  may  be  added.  A  very  small  proportion  of 
k  of  a  grain  in  each  pill,  will  often  suffice.  The  old 
le  elixir  proprietatis  (tincture  of  aloes  and  myrrh)  is 
!a  drachm  given  at  bedtime,  and  repeated,  if  necessary, 
ittt^  day.  This  preparation  loses  its  disagreeable  bittcr- 
i-c  not  generally  repulsive  when  given  with  a  little  water 
iigar.  The  extract  of  nux  vomica  combined  with  bel- 
li^ sometimes  answers  well.  A  small  piece  of  rhubarb 
iti|r  the  day  sometimes  effects  the  object  satisfactorily, 
tutiiiy  persons  is  not  disagreeable.  I  have  known  a  few 
lu.rMtrt*  of  oolchicum,  repeated  shortly  after  each  meal,  to  answer 
rup  of  buckthorn,  the  extract  of  butternut,  and  the  com- 
r  lire  good  laxative  remedies.  There  are  various  modes 
i  V  use  of  a  laxative  remedy  not  unpleasant  to  the  taste, 
infusion  of  senna  answer  well,  and  are  not  unpalatable, 
una  and  medicated  figs  are  also  suited  to  persons  who 
H£  with  repugnance.  Trousseau  claimed  for  his  favorite 
xFij,  tlut  it  acts  as  an  efficient  laxative  in  cases  of  habitual 
\ut^  fiulcd  to  secure  this  action  in  my  experience,  and  I  have 
T  f  b)  cvf  it.  Here,  as  in  other  instances,  ex])erience  in  individual 
I  guide.  In  the  majority  of  cases  in  which  medicinal  means 
ume  form  of  the  s«)-called  dinner-}>ills.  or,  as  they  have  been 
n\wA,  ^'  peristaltic  persuaders,'*  will  be  found  most  convenient 
and  fi>r  the  fastidious  they  may  be  silvered  or  sugar-coated. 
<  ;:^rd-gcerl  was  formerly  a  popular  remedy  much  in  vogue,  but 
h.ibJe  on  account  of  a  liability  to  accumulate  and  become  im- 
fi  tiie  intestine.  Laxative  remedies  are  not  to  be  continued  for  a 
h1  than  isa  rcr|uired  to  secure  an  habitual  action  of  the  bowels.  A 
r«|M«4'  <if  Btrycbnia  or  nux  vomica  added  to  a  laxative  renders  the  ope- 
\f  •  h<?  latter  more  successful, 
ftc^hanical  means  consist  in  the  use  of  enemas  and  suppositories.  The 
u*i*  of  an  enema  of  cold  water  at  the  same  hour  daily  is  a  simple 
BHimes  an  effective  measure.  This  measure,  however,  is  better  suited 
gal  than  to  habitual  constipation.  Habitually  resorted  to,  it  is 
i  ftfter  a  time;  and  the  rectum  becoming  accustomed,  as  it  were, 
^IT^Rmutus  of  distension,  it  ceases  to  excite  the  peristaltic  movements.  In 
.lie  caiws  a  suppository  of  soap  answers  the  pur]>ose  of  provoking  a  regular 
\  1  Bufficient  evacuation.     The  cocoanut  butter  may  be  used  for  this  purpose. 
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Common  molasses  enntly  answers  er|ually  well,  an  ovitl  mnss  of  tlie  Mtc  .  i  ^ 
pigeon*£*  egg  being  intmrluced  within  the  rectum.  Thii«,  however,  is  only  a 
temporary  expedient,  ceasing  usiually  to  be  effective  after  a  time* 

The  most  important  part  of  the  management  in  cases  of  habitual  coastipi* 
tion  ia  not  embraced  in  the  foregoing  measures.  It  is  the  adoption  of  a  rw!^ 
to  iiolicit  an  evacuation  at  the  same  hour  daily.  The  importance  of  ihiii  rul*^ 
is  to  be  enjoined,  but  of  course  its  success  will  depend  on  the  perseverance 
of  the  patient.  The  time  of  the  da}^  most  convenient  for  the  act  of  defect* 
tion  is  to  be  selectcdj  and  in  general  the  most  favorahlc  time  i^  in  the  morn- 
ing after  breakfast.  At  the  time  fixed  upon  the  patient  should  devote  a 
reasonable  period  to  the  function  of  defecation,  but  without  persihtiug  in  vio- 
lent fruitless  efforts.  This  should  be  considered  in  the  light  of  a  duty,  not 
to  be  omitted  a  single  day  except  from  nccesvsity.  It  may  be  long  before  the 
desired  object  is  accomplished,  but  sooner  or  later,  with  the  aid  of  Njm**  of 
the  means  which  have  been  indicated^  the  desire  will  be  felt  at  the  a]»poinied 
hour^  and  the  ability  to  defecate  at  that  time  will  be  acquired  in  the  great 
Diajority  of  eases.  It  is  impossible  to  secure  regularity  and  sufficiency  of 
the  evacuations  without  periseveranee  in  this  part  of  the  management.  Ttic 
management  also  includes  a  rule  not  less  important — namely,  never  to  neglect 
or  postpone  the  call  to  defecate  when  it  occurs  either  aher  or  before  llie  lime 
for  the  habitual  performance  of  the  act  of  defecation.  The  importance  of  wail- 
ing for  a  certain  period  after  the  contents  of  the  rectum  have  been  expelled 
is  to  be  enjoined.  Often  the  expulsion  of  the  contents  of  the  rectum  t»  im- 
mediately followed  by  the  passage  of  fecal  rnatler  from  the  colon  into  the 
rectum,  which,  remaining,  blunts  the  seusihility  of  the  bowel  and  renders  it 
accustomed  to  distension.  The  objects  of  the  management  are  to  }>e  under* 
stood  and  kept  in  view— namely.  1st.  To  preserve  or  restore  the  normal  uni- 
mal  sensibility  of  the  rectum  by  which  the  presence  of  fecal  matter  is  felt ; 
and  2d,  to  prevent  paresis  from  dist<jnsion,  and  to  restore  the  muscular  power 
which  lias  been  lost  from  this  cause. 

If  this  plan  were  early  inculcated  and  carried  out  in  healthy  habitual  coo* 
Btipution  would  be  as  rare  as  it  is  now  frequent.  The  prevention  Is  not 
less  sure  than  simple.  This  fact  should  be  generally  undcrstoc»d,  especially 
in  the  training  of  girls,  most  of  whotu  become  affected  with  habitual  con*»ti- 
pation  and  suffer  frtun  it  ail  their  lives.  Unfortunately,  the  existence  of  the 
function  of  defecation  is  too  often  ignored  from  notions  of  false  delicacy,  and 
the  affection  becomes  established  because  parents  and  teachers  are  either 
themselves  ignorant  of  this  simple  method  of  prevention  or  consider  the 
Bubjcot  as  belonging  exclusively  to  the  physician. 

Cases  in  which  the  intervals  between  fecal  evacuations  are  many  weeks  and 
even  many  months,  the  accumulation  of  intestinal  contents  being  tolerated 
with  more  or  less  inconvenience  during  these  long  periods,  are  among  the 
curiosities  of  medical  experience.  Of  the  cases  in  medical  litiiratnre,  the 
one  in  which  the  longest  interval  occurred,  with  a  single  exception,  wa»»  com- 
municated for  the  Amrrtran  Journal  of  Mctfiraf  SrtfTtcrK  in  IS 74,  and  the 
autopsy,  in  187H,  by  Dr.  Thomas  I).  Strong  of  Westficld,  N.  V.  Tn  this  case 
eight  months  and  sixteen  days  elapsed  without  an  evacuation  from  the  bowda.* 

Intestinal  Colic* 

The  term  eolie,  in  its  etymology,  relates  to  the  colon,  but  it  is  often  applied 
to  paroxysmal,  spasmodic  pain  in  other  parts.  Thus,  the  phrase  hepatic  colie 
is  used  to  denote  the  pain  caused  by  the  passage  of  galbstones,  and  renal  colic 
the  pain  caused  by  the  passage  of  renal  calculi  along  the  ureter,     A  fminful 

*  For  synopsifl  of  this  case,  vide  CHuical  MedicitUj  by  the  author,  I?J70,  p.  354* 
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aflfcction  of  the  uterus  is  sometimes  called  uterine  colic.  In  the  present 
nomenclature  of  diseases  there  is  no  suffix  or  prefix  which,  joined  to  the 
name  of  a  part,  expresses  a  painful  spasmodic  affection  of  that  part.  The 
affection  of  the  alimentary  canal  known  as  colic  may  not  be  seated  exclu- 
sively in  the  colon.  It  is  probable  that  the  small  as  well  as  the  large  intes- 
tine is  affected  in  certain  cases  of  intestinal  colic.  As  applied  to  the  intes- 
tine, colic  denotes  pain  occurring  in  paroxysms  or  in  marked  exacerbations, 
the  pain  being  of  a  character  supposed  to  indicate  spasm ;  that  is,  twisting, 
constricting,  or  griping.  Colic  pains  are  symptomatic  of  different  inflammatory 
affections — namely,  dysentery,  enteritis,  peritonitis — and  of  the  various  lesions 
which  give  rise  to  intestinal  obstruction.  They  also  enter  into  the  functional 
affection  called  sporadic  cholera  or  cholera  morbus.  As  constituting  an  indi- 
Tidoal  malady,  colic  of  course  is  independent  of  inflammation  or  structural 
lesions  and  is  disconnected  from  any  other  functional  affection. 

An  attack  of  colic  is  characterized  by  paroxysms  or  exacerbations  of  pain 
varying  much  in  its  severity  in  different  cases.  The  pain  is  usually  seated  in  the 
region  of  the  umbilicus.  It  is  frequently  extremely  severe ;  and  the  patient 
bends  the  body  forward  with  the  thighs  flexed,  writhes,  and  tries  a  variety 
of  positions,  groaning  or  crying  aloud  from  the  intensity  of  suffering.  This 
severe  pain  continues  for  a  few  moment%and  then  it  either  ceases  completely 
or  abates,  to  return  again  with  the  same  severity  after  an  interval  usually  of 
brief  duration.  If  left  to  continue  without  measures  for  relief,  an  attack  may 
embrace  a  few  paroxysms  only  or  it  may  last  for  several  hours.  An  attack 
lasting  for  a  short  time  and  ending  in  one  or  more  free  evacuations  from  the 
bowels  is  so  common  as  to  be  familiar  to  every  one. 

The  abdomen  in  attacks  of  colic  is  frequently  retracted,  but  in  some  cases 
it  is  more  or  less  tympanitic.  Generally,  there  is  absence  of  tenderness,  and 
firm  pressure  with  the  hands  or  lying  upon  the  belly  affords  relief;  but  in 
some  cases  there  is  more  or  less  soreness  and  tenderness  on  pressure,  espe- 
cially over  the  site  of  the  caecum.  During  the  paroxysms  of  pain  the  abdom- 
inal muscles  are  sometimes  spasmodically  affected,  especially  the  rectus  mus- 
cle, the  sections  of  which  are  felt  as  hard  bunches.  Usually  there  is  consti- 
pation. Nausea  is  sometimes  present,  and  occasionally  vomiting.  The  pulse 
is  but  little  or  not  at  all  accelerated,  and  absence  of  fever  is  shown  by  the 
thermometer.  The  skin  is  cool,  and  during  the  severity  of  pain  frequently 
bathed  in  perspiration. 

In  a  case  presenting  the  characters  just  described  it  is  important  to  deter- 
mine, as  soon  as  practicable,  the  existence  simj>ly  of  a  functional  affection ; 
that  is,  to  differentiate  colic  from  affections  in  which  pains  like  those  of  colic 
occur.  The  diagnosis  is  to  be  made  by  excluding  these  affections.  Dysentery 
and  enteritis  are  to  be  excluded  by  the  absence  of  diarrhoea  and  of  symptoms 
denoting  inflammation.  The  pain  in  these  two  affections  is  rarely  as  violent 
as  in  most  cases  of  colic ;  but  in  cases  of  acute  peritonitis  the  exacerbations 
of  pain  may  eijual  in  violence  those  of  a  severe  attack  of  colic,  and  the  error 
of  confounding  these  two  affections  has  been  committed  in  not  a  few  instances. 
The  exclusion  of  peritonitis  is  to  be  based  on  the  absence  of  notable  tender- 
ness over  the  abdomen,  of  increase  of  temperature,  of  frequen(?y  of  the  pulse, 
and  of  other  general  symptoms  denoting  a  mu<rh  graver  affection  than  colic. 
Invagination,  internal  hernia,  and  other  obstructive  lesions  with  strangulation 
cannot  always  be  at  once  excluded.  As  a  rule,  the  paroxysmal  pain  occurring 
in  connection  with  these  lesions  at  the  outset,  and,  indeed,  during  a  considerable 
time,  is  less  violent  than  in  colic,  and  after  a  time  the  existence  of  something 
more  than  colic  is  shown  by  persisting  pain,  tenderness,  vomiting  of  so-called 
stercoraceous  matter,  sometimes  tenesmus,  frequency  of  the  pulse,  prostration, 
etc.     The  absence  of  these  symptoms  warrants  the  exclusion  of  obstructive 
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l^.'sioris.     Tlie  passibility  that  some  obstructive  lesion  loaT  exist  it«  u^n  m-  ^m» 
lust  sight  uf  in  cjLsea  whiijli  at  first  havu  the  appearance  of  simple  oolii^.     The 
possibility  of  inguinal  or  feiuorul  hernia  is  also  to  be  bciroe  iu  mind,  unci  a  care- 
ful oxaminalion  with  reference  to  tbi^  point  is  not  to  be  omitted.    The  re^«*ni* 
blance  of  lubor-puins  to  those  of  colic  is  to  be  recollected-     Pr» 
sometimes  concealed,  and  it  hai*  happened  that  the  physician,  soy  j 
patient  to  be  suffering  from  colic,  has  been  taken  by  isurpn>e  by  the  iiy  *»!  ^ 
newly-born  infant  under  the  bedclothes.     The  passage  of  a  urinary  ^Tli^f^li:- 
from  the  kidtiey  to  the  bladder  may  give  rise  to  pains  (renal  colic)  r 
that  of  enteralgia.     This  atfeetion  is  to  be  excluded  by  the  abscDce  or 
tiostic  features. 

The  several  varieties  of  colic  which  writers  have  generally  recogtiist^d  d'»  t«*it 
Tei|uire  separate  consideration.    Sotue  of  these  varieties  rest  on  an  in»uffi 
basis  of  classification.     The  eollo  lias  been  called  crapulous  when  it  pfiHwi..- 
from  indigestion.    Every  one  is  familiar  with  the  attacks  whieh  soiiietimci*  fal- 
low over-indulgence  at  the  fable,  ending  fre«iuenlly  in  crapulous  diarrhtifa.    A 
colic  is  called  Hatulent  when  it  is  aecompanied  with  tympanites  or  by  the  expul- 
sion of  gas  with  relief     This  variety  oeeurs  espeeially  in  infancy.     Tht^  i 
bilious  colic  has  been  used  when  the  affection  is  supposed  ti>  depend  on  hv  j 
derangement.     This  dependence  is  ^uerely  c<mjectural^  and  there  \»  no  mi  "re 
reason  for  continuing  to  append  the  word  bilious  to  this  affectitjn  than  to  vari- 
ous others  in  which  the  coexist-ence  of  disorder  of  the  liver  is  cfjually  h%p«»- 
tlieticah     Colic  has  been  called  stercoraceous  when  attributable  to  the  rrten- 
tion  of  feces,  but  the  hitter  is  perhaps  oftener  an  effect  than  a  cause  xti^  r 
In  another  variety,  called  verminous,  the  colic  is  snpp<ised  to  depend  on  ili' 
jiresence  of  %vorms  ;  but  it  may  fairly  be  doubted  whether  colic  ever  proceeds 
from  this  source.     The  variety  ealle»J  saturnine  or  lead  colic  is  properly  a  dis- 
tinct affection,  and  will  be  considered  as  such. 

The  morbid  condition  in  colic  is  supposed  to  be  spasm.  Its  seat  18  there' 
fore  the  muscular  tunic  of  the  intestine.  That  this  is  the  pathological  cha- 
racter of  the  affection  is  rendered  probable  by  the  kind  of  pain»  the  con^tipa 
tion,  together  with  the  local  symptoms,  and  the  therapeutical  measures  v^Iik  K 
are  found  to  be  successful.  It  is  not  improbable,  as  suppOKcd  by  Abercr»>m- 
bic,  that  in  certain  cases  the  spasm  may  be  preceded  by  paralysis  «>f  u  sectiiui 
of  the  intestinal  tube,  and  consequent  obstruction  to  the  passage  uf  \x^  mn- 
tents.  Like  other  spasmodic  affections,  it  may  be  pr«»dueed  by  causes  which 
net  either  directly  upon  the  part  affected  or  indirectly  through  its  nerriittt 
communications. 

Attacks  of  colic  are  frequently^  if  not  generally,  attributable  to  thi*  h>cal 
action  of  the  ingesta.     They  may  arise  from  indigestion  caused  by  either 
excess  in  quantity  or  the  indigestible  quality  of  food.    They  not  infrequently 
fullow  exposure  to  cold  or  fatiguing  exertions,  but  these  causes  probably 
by  occasioning  indigestion.     Certain  articles  of  diet — for  exam  pits,  shellfif 
iu  some  persons — give  rise  to  attacks  of  eulio  in  consequence  of  ati  idiosya 
crasy  which  is  inexplicable.     The  muscular  tunic  of  the  intestine  is  especiaf 
susceptible  to  spasm  in  infancy,  and  colic  occurs  much  o(\cner  in  i 
in  tniddle  and  advanced  life.     A  susceptibility  to  intestinal  spasm  t 
^jme  persons,  constituting  a  prt»disposition  to  this  affection.     In  the  prMcUc 
of  every  physician  there  are  those  who  are  subject  to  attacks  of  rolie  iii«i 
or  less  frequently.     This  predispossition  may  continue  for  a  certain  nnmb<rr 
of  years,  and  then  disappear.      Persons  with  this  predisposition  often  havo  nn 
uncomfortable  sensation  of  weight,  coldness,  or  numbness  in   the  abd. 
with  general  languor  and  irritability,  preceding  the  dcrrlopment  of  * 
and  by  means  of  these  premonitions  they  arc  libit'  to  predict  %Xk  impendiog 
uttAcL 
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Although  attended  with  great  and.  if  not  efficiently  treated,  often  pro- 
tracted suffering,  colic  is  not  a  dangerous  affection.  It  may  be  doubted 
if  alone  it  ever  prove  fatal.  It  is  one  of  those  violent  functional  affections 
from  which  recovery  takes  place  ra^ridly.  It  has  no  tendency  to  eventuate 
in  inflammation  or  in  any  other  disease,  but  in  proportion  to  its  duration  it  is 
followed  by  fatigue  or  weakness,  and  more  or  less  abdominal  soreness  may 
remain  for  some  time. 

The  object  of  treatment  is  the  relief  of  spasm  as  indicated  by  the  cessation 
of  pain.  Measures  are  to  be  directed  to  this  object  without  reference  to  the 
cause  of  the  attack  or  the  existence  of  constipation.  If,  as  is  generally  the 
case,  an  attack  have  been  induced  by  the  presence  of  irritating  ingesta,  meas- 
ures directed  to  the  spasm  should  take  precedence  of  evacuants ;  and  if,  as  is 
frequently  the  case,  the  bowels  were  constipated  at  the  time  of  the  attack,  the 
removal  of  this  condition  is  a  secondary  object.  80  long  as  pain  continues 
there  is  a  resistance  to  the  action  of  cathartics,  and  to  defer  measures  for  the 
relief  of  the  pain  until  the  bowels  have  been  evacuated  is  to  needlessly  pro- 
long the  sufferings  of  the  patient. 

In  mild  attacks  warmth  to  the  abdomen  and  extremities,  a  little  spirit  not 
largely  diluted  with  hot  water,  some  aromatic  stimulant,  such  as  anise,  ginger, 
cloves,  mint,  etc.,  or  a  few  drops  of  chloroform,  will  suffice  to  procure  relief. 
Twenty  drops  of  chloroform,  repeated,  if  necessary,  at  short  intervals,  will 
sometimes  afford  prompt  relief  in  severe  cases ;  if  not,  opium  in  some  form 
is  to  be  given  to  the  extent  of  procuring  freedom  frdm  pain.  Administration 
per  enema  is  to  be  preferred.  A  drachm  of  laudanum,  with  the  same  ijuan-  ^ 
tity  of  the  tincture  of  asafuctida  in  a  small  quantity  of  mucilage  or  starch, 
may  be  injected,  with  injunctions  to  the  patient  to  resist  the  desire  to  expel 
it ;  and  usually  in  a  short  time  this  desire  passes  off.  If  complete  relief  do 
not  follow  in  the  space  of  an  hour,  the  enema  may  be  repeated.  If  the  suf- 
fering be  extremely  intense,  double  this  quantity  of  laudanum  in  the  case 
of  an  adult  may  be  given  in  the  first  or  second  enema,  or  a  solution  of  a  salt 
of  morphia  may  be  injected  hypodermically.  If  necessary,  the  enema  or  the 
hypodermic  injection  may  be  repeated  a  second  or  third  time.  A  similar 
plan  is  to  be  pursued  as  regards  the  doses  and  repetitions  if  the  opiate  be 
given  by  the  mouth.  If  hypodermic  injections  be  given,  caution  is  to  be 
exercised  in  their  repetition.  Fatal  narcotism  has  been  induced  by  want  of 
caution  in  this  regard.  Hot  fomentations  or  dry  heat  should  be  applied  to 
the  abdomen.  Speedy  success  may  be  counted  upon  by  pursuing  this  plan 
of  treatment. 

The  subsequent  treatment  is  to  be  determined  by  circumstances  relating  to 
the  abdomen.  If  no  inconvenience  be  felt,  measures  to  effect  a  movement  of 
the  bowels  need  not  be  employed  for  twenty-four  or  even  forty-eight  hours. 
Not  infrequently,  if  the  physician  be  not  in  haste  to  give  a  cathartic,  a  suf- 
ficient evacuation  occurs  spontaneously.  If  measures  to  effect  a  movement 
be  required,  a  large  simple  enema  may  suffice;  if  not,  a  mild  saline  purgative 
may  be  given  in  divided  doses,  or  castor  oil  if  this  remedy  be  not  offensive 
to  the  patient.     The  diet  for  a  day  or  two  should  be  simple  and  restricted. 

The  certainty  with  which  colic  yields  to  an  efficient  opiate  treatment  ren- 
ders it  one  of  the  affections  which  exemplify  very  palpably  the  resources  of 
medicine.  Some  patients,  however,  suffer  considerably  from  the  after-effects 
of  the  opium  given,  and  this  in  a  measure  compromises  the  mutual  satis- 
faction of  the  physician  and  patient  in  the  success  of  the  treatment.  Per- 
sons who  are  unfortunately  affected  unpleasantly  by  most  forms  of  opium 
are  sometimes  able  to  take  certain  preparations  with  less  inconvenience  than 
others.     The  experience  of  the  patient  on  this  point  should  be  consulted. 
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Enteralgia. 

The  term  enteral  pa  denotes  a  neurulgic  nfTeetion  referaMe  to  t}ir 
It  has  to  the  latter  the  same  relation  as  gastnilgia  to  the  stomach     ' 
an»i  cnterMliriii  may  l»e  asfisticiiited  (gastro-enteralgia)^    Entenilji! 
Tint  infremiently  confounded  ;  and   it  is  not  always  eajjy  to  di- 
ic'ully,  th<*  one  iVom  the  other.    Eiiteraljiria  is  charucteriEed  by  pain 
abdomen,  with  intcnuiissions  or  remissions,  the  pain  having  more  or  i 
sity.  but  lacking  the  twisting  or  griping  character  of  the  pain  in  colic*    it  m«y 
be  so  severe  an  to  lead  to  contortions  and  oral  expressions  of  suffering*     In 
females  enteralgia  is  an  element  of  attacks  of  tympanites  due  to  the  fortnAtinii 
of  gas,  and  is  often  associated  with  hysterical  {dienomena. 

The  DIAGNOSIS  involves  the  exclusion  of  the  various  aifections  from  which 
colic  is  to  be  discriminateilt  and  the  exclusion  of  the  latter  affection.  (Vide 
p.  520,)  The  so-called  rheumatism  of  the  abdominal  walls  (myalgia)  h  also 
to  be  excluded.  Lurabo-abdominal  neuralgia  is  to  be  digcriminateil  by  the 
existence  of  tenderness  in  front  at  the  umbilical  or  hypogastric  n^gion.  and 
also  at  the  points  in  the  lumbar  and  lateral  portions  of  the  body,  whor* 
enteralgia^  tenderness  on  pressure  is  generally  wanting.  Moreover,  thih 
tion,  as  well  as  myalgia,  is  generally  unilateral. 

The  TiiEATMENT  involves  the  same  principles  as  the  treatment  of  gastralgia 
and  other  neuralgic  affections.  (Vide  p.  462.) 


Lead  Colic— Enteralgia  from  Lead, 

The  affection  now  commonly  known  as  saturnine  or  lead  eolic  has  h^M 

described  by  writ-ers  at  different  times  and  places  under  a  varrely  of  nn - 

Painter'a  colic^  plumber's  colic,  colic  of  Poit^ju,  coliea  pictonum,  Dtfvon 
eolic,  colic  of   Madrid,  rachialgia,  dry  bellyache,  and  other   mmies    ^ 
might  be  added,  all  relate  to  the  same  affection,  which  is  one  of  the  ^ 
forms  under  which  lead-poisoning  is  manifested.     The  affection  diffe^rs  ?r  rn 
ordinary  colic  as  regards  not  only  its  causation  and  cUnicnl  history,  bat  it* 
pathological  character.    It  is  not  a  spaamodie,  but  a  neuralgic  affecUon  ;  Uiat 
is,  a  variety  of  enteralgia. 

It  is  developed  usually  in  a  gradual  manner,  and  is  preceded  by  prodmmic 
phenomena  which  are  the  general  effects  of  lead -poisoning — namely,  pallor 
due  to  aniiemia,  and  freijuently  an  icterode  hue  of  the  skin,  a  peculiar  fetor 
of  the  breath,  and  a  melallie  taste  in  the  mouth,  loss  of  appetite,  constipation, 
pain  in  the  limbs,  more  or  less  emaciation,  and  musculur  debility,  I'ain  in 
the  abdomen,  at  first  comparatively  slight,  progressively  increases,  b<^coming 
at  length  the  chief  ailment,  Tl»e  pain  is  <»ftenest  referred  to  the  region  of 
the  umbilicus,  sometimes,  however,  to  the  epigastrium  or  hypogajstriuni.  and 
it  may  be  limited  to  other  situations  or  it  may  extend  over  the  whole  abdo 
men,  but  it  is  usually  confined  within  a  small  space.  The  pain  fre<|«en 
shoots  into  the  back,  the  genital  organs,  and  in  other  directions.  It  i^  son 
times  dull  or  aching,  and  at  other  times  acute  and  lancinating.  Tt  varies  itf 
different  cases  within  wide  limits  as  regards  intensity.  In  a  mild  fortn  it 
merely  occasions  annoyance,  like  the  pain  in  certain  cases  of  gastralgia,  but 
in  a  severe  form  the  suffering  is  extreme,  causing  the  patient  to  afisuiti^  s 
variety  of  unnatural  and  fantastic  positions,  and  to  utter  loud  groans  or  cries 
as  in  severe  cases  of  gastralgia  and  ftrdinary  eolic,  Tlic  abiiomen  mav  he 
more  or  less  meteorijted  or  tympanitic,  but  it  is  oftener  deprcHHcd  and  re*l>t- 
ing  to  pressure.  The  resistance  to  pressure  is  caused  by  tonic  contract  ion 
of  the  abdominal  muscles,  and  thi.s  in  some  eascH  is  a  marked  feature  irf  the 
affection.     Pressure  on  the  abdomen,  if  made  gradually  and  over  a  eonjiidi'r- 
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llle  8{)ace,  is  generally  well  borne,  and  often  affords  relief.     Patients  are 

lefind  to  lie  upon  the  belly  with  a  folded  pillow  or  some  other  substance, 

1  lometimes  the  closed  hand,  placed  under  them  over  the  seat  of  pain. 

■nre,  however,  with  the  ends  of  the  fingers  or  percussion  of  the  abdomen 

^  not  be  well  borne.     The  bowels  are  constipated,  the  exceptions  to  this 

I  being  infrequent,  and  the  dejections  frequently  consist  of  small  hard 

M,  or  scybala.     More  or  less  nausea  occurs  in  a  majority  of  cases,  and 

infrequently  vomiting.     Hiccough  and  eructations  of  gas  arc  not  uncom- 

I,  The  appetite  is  lost.    The  urine  is  scanty  and  micturition  is  sometimes 

rah  and  painful.     Circumscribed  projections  or  tumors,  changing  their 

pntion,  and  due,  evidently,  to  an  accumulation  of  gas  in  a  portion  of  the 

botiiMtl  tube,  have  been  observed.     The  pain  may  be  exclusively  in  pargx- 

M,  the  patient  in  the  intermissions  being  entirely  free  from  it,  but  much 

Iner  more  or  less  constant  pain  is  experienced,  with  exacerbations.     The 

vvxysms  or  exacerbations  vary  much  in  different  cases  in  duration  as  well 

I  Nverity.     They  may  last  for  a  few  moments  only  or  continue  for  several 

MIB.    The  intermissions  or  remissions  also  vary  in  duration  from  a  few 

jlMMots  to  hours  and  even  days. 

b  eonjunction  with  the  foregoing  local  symptoms  there  is  no  fever  unless 

Ive  be  some  accidental  complication.     The  pulse  is  abnormally  slow  and 

bfnently  irregular.     It  is  generally  fuller  and  harder  than  in  health.     The 

tia  is  cool.     The  mind  is  anxious  and  depressed.     The  strength  fails  in  pro- 

prtion  to  the  severity  of  the  pain  and  the  duration  of  the  affection.     The 

CMiion  may  be  complicated  with  other  manifestations  of  lead-poisoning — 

lUttly,  paralysis  affecting  certain  of  the  voluntary  muscles,  especially  the 

■tOMors  of  the  forearm,  amaurosis,  neuralgia  in  different  situations,  occa- 

IMNdly  epileptiform  convulsions,  delirium,  and  coma.     The  latter  have  been 

iibnced  by  Tanquerel  and  other  writers  under  the  name  of  lead  encephal- 

Ike  affection  has  no  definite  duration,  in  this  respect  resembling  neuralgic 
ftctions  in  general.  When  left  to  itself  it  may  end  in  a  few  days  or  after 
|b  lapse  of  weeks,  and  if  the  patient  continue  to  be  exposed  to  the  cause  it 
Itj  persist  for  an  indefinite  period.  In  itself  it  involves  little  or  no  danger  to 
ib,  Bor  is  there  ground  to  believe  that  it  leads  to  any  serious  abdominal  dis- 
;  bat  other  effects  of  lead-poisoning  which  may  complicate  or  follow  this 
,  especially  the  effects  embraced  under  the  name  of  lead  encephalop- 
,  are  liable  to  end  fatally.  The  affection  frequently  pursues  an  irreg- 
conrse,  varying  in  severity  much  at  different  periods ;  and  relapses,  after 
tlie  symptoms  have  ceased  for  days  or  weeks,  without  any  fresh  introduc- 

of  lead,  are  not  uncommon. 
B.  Maier  found  in  rabbits  poisoned  with  small  doses  of  lead  degeneration 
'  alrophy  of  the  ganglion-cells  in  the  intestinal  wall  and  increase  of  connec- 
tiarae  in  the  ganglia.     He  and  Kussmaul  had  previously  found  in  a  case 
kid-poisoning  in  a  human  being  a  sclerosis  of  the  cceliac  ganglia.     It  is 
~  ie  that  lead  acts  directly  upon  the  sympathetic  ganglia  in  the  intestinal 
eaanng  sclerosis  and  partial  necrosis  of  these  structures. 
The iatTodnction  of  lead  into  the  system  in  sufficient  quantity  to  give  rise 
ita  morbid  effects  may  take  place  through  the  lungs,  the  stomach,  the 
nta  membrane  in  other  parts,  and  the  skin.     Certain  occupations  involve 
iaUktion  of  lead.     Persons  employed  in  the  manufacture  of  lead  paints 
t  exposed,  and  of  those  who  suffer  from  lead-poisoning  the  largest  pro- 
ne of  this  occupation.     Next  to  this  class,  painters  are  most  exposed. 
or  less  exposure  by  inhalation  belongs  to  a  great  number  of  occupa- 
H,  nch  u  paper-staining,  grinding  of  colors,  glazing  cards,  manufacturing 
rtke»  pottery,  plumbing,  shot-making,  etc.     Lead-poisoning  has  repeatedly 
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occnrred  from  .sleepin<<  in  newly-painted  rooms.  Lc»tl  niiv  f^e  intrnHn^cd 
tliruugh  the  stomach  in  various  articles  of  food  and  drink.  The  colic  nf 
Puitou  was  due  to  wine,  and  that  of  Devonshire  to  cider  adtilterjitrd  wiih 
lead  in  order  to  give  it  sweetness.  This  kind  of  adultenition  ha«  hern  prir- 
tised  since  the  occurrence  of  the  affection  in  the  places  ju*^t  named  - 

perhaps  still  sometimes  resorted  to.     Liquid  and  ^^olid  articles  of  -i 
eiallj  if  they  contain  a  free  acid,  become  impregnated  with   lead   by   < 
in  leaden  vessels  or  earthen  vessels  glazed  with  lead.     Some  year^  ago  a  '     ^ 
number  of  persons  within  a  limited  district  in  Ohio  were  aticcted  with  a  dis- 
ease which  for  some  time  was  regarded  as  a  novel  epidemic,  and  wa%  calle<' 
dry  cholera.     It  was  found  to  have  the  diagnostic  characters  of  lead  colic,  ai 
was  traced  to  the  common  use  of  a  cheap  kind  of  earthenware  made  iti  thit? 
vicinity,  into  the  glazing  of  which  lead  entered.     An  epidemic  colic  in  Kew 
Orleans  was  traced  to  lead  contained  in  soda-water;  and  Prof  Doremus  some 
years  ago  demonstrated  the  presence  of  lead  in  considerable  quantity  in  f<»da- 
water  drawn  from  fountains  in  this  city  (New  York).     Water  distribnted  in 
lead  pipes  is  not  infrequently  the  vehicle  of  il«  introduction  into  the  syst*  tn  ' 
Lead  sometimes  enters  into  the  substances  used  to  color  confectionery,  ' 
ments,  and  other  articles  in  sufficient  quantity  to  give  rise  to  poisonous  t)i 
Articles  enclosed  in  lead-foil  may  become  contaminated.    Authentic  instat]re.<« 
of  poisoning  by  the  use  of  tobacco  thus  enclosed  have  been  reported,  and  in 
France  enclosing  tobacco  in  lead  is  prohibited  by  law.     The  habit  of  chewing 
shot  and  pieces  of  the  lining  of  tea-boxes  has  been  known  to  give  rise  to  vari- 
ous manifestations  of  lead-poisoning  lasting  for  years  before  the  cause  of  di^^- 
ease  was  discovered,'     During  the  spring  of  ISfiG  two  hundred  and   ihirtrcn 
cases  of  lead-poisoning  occurred  in  the  Walkill  Valley,  Orange  Co,,  New  York, 
After  considerable  research  it  was  ascertained  that   lead  was  contained  in  the 
flour  and  meal  used  in  that  part  of  the  country.     The  source  of  the  lead  \ta% 
ascertained  to  be  the  stones  used  for  grinding  the  meal  and  flour.    The  stones 
were  old^  constantly  needing  repair,  large  cavities  frequently  occurring,  which 
instead  of  being  filled  up  with  cement  were  filled  with  common   lead.     The 
attrition  of  the  grinding  detached  minute  particles  of  lead,  and  the  If'nd  thns 
becoming  mixed  with  the  flour  and  meal  was  transformed  into  the 
by  the  process  of  fermentation  and  baking.'     Children  may  l>e  pvn  v 

sucking  leaden  toys,  glazed  writing-cards,  painted  artificial  nipples,  cte,  Thci 
are  only  a  few  of  the  diverse  models  in  which  lead  fin<ls  its  way  into  th«  al 
mentary  canal.  The  use  of  lead  as  a  remedy  ha's  given  rise  to  rolir  and  oih 
morbid  effects.  It  may  be  introduced  through  the  skin,  although  doubtle 
with  difficulty.  Lead-poisoning  is  sometimes  attributable  to  the  long-con* 
tinned  application,  to  the  hands  and  face,  of  a  cosmetic  containing  lead,  I 
have  known  a  case  in  w^bich  phenomena  denoting  lead-poisoning  were  attrib- 
utable to  the  use  for  a  long  period  of  a  dressing  for  the  hair  containing  the 
acetate  of  lead.  Finally,  instances  of  lead-poisoning  by  means  of  collyria  and 
vaginal  injections  have  been  reported. 

The  DiAUNosrs  of  lead  colic  in  most  cases  is  not  difficult.     If  the  o*y*npa* 
tion  of  the  patient  involve  obvious  exposure  to  lead,  a  suspicion  of  rl 
of  the  affection  is  of  course  at  once  aroused ;  but  this  and  other  ii 
tions  of  lead*poisoning  not  infrequently  occur  in   persons  who  are  ntii   awai 
of  any  such  exposure,  and  it  may  require  no  small  pains  to  discover  the  m 

*  Vide  appendix  to  translation  of  Tanquerers  treatise,  and  report  of  Horatio  AtUmiv 
M.  !>.♦  in  jymtmetinn*  of  AmejicJtn  Meffimt  A^^octaiion^  vol,  v. 

'  Vide  cafe  in  WrMet-n  iMn/ctt^  Cincinnati,  communiQiied  by  Dr*  Edward  Mtuphjr  of 
Indiana. 

*  Pkiiiidtiphia  Medical  Newn  and  Libmt%  July,  1866. 
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in  whicli  the  poisoning  has  taken  place  after  the  character  of  the  affection  has 
been  ascertained.  The  diagnostic  characters  of  lead  colic  as  compared  with 
those  of  ordinary  colic  offer  points  of  difference  which  enable  the  physician  to 
discriminate  it  from  the  latter.  The  gradual  development,  the  occurrence  of 
remissions  much  more  frequently  than  intermissions,  the  persistency  of  the 
affection,  the  concurrence  of  pain  in  the  back,  limbs,  and  sometimes  in  the 
chest,  the  occurrence  of  nausea  and  vomiting,  the  obstinacy  of  the  constipa- 
tion, and  frequently  dysuria,  characterize  this  affection  when  contrasted  with 
^  ordinary  colic.  Coexisting  paralysis  in  some  cases,  especially  if  limited  to 
the  extensor  muscles  of  the  forearm,  confirms  the  diagnosis.  Enteritis  and 
peritonitis  are  excluded  by  the  absence  of  symptoms  denoting  inflammation. 
Enteralgia,  exclusive  of  its  occurrence  in  connection  with  hysteria,  is  so  rare, 
except  when  produced  by  lead,  that  its  existence  is  strong  presumptive  evi- 
dence of  this  causation.  A  valuable  sign  is  a  blue  discoloration  of  the  gums 
at  their  junction  with  the  teeth.  The  blue  line  on  the  gums  may  be  apparent 
on  the  upper  or  lower  jaw  or  on  both.  It  is  wanting  in  sections  where  teeth 
have  been  lost.  It  is  most  marked  in  proportion  as  the  teeth  are  encrusted 
with  tartar  and  in  persons  who  neglect  cleanliness  in  this  situation.  The  dis- 
coloration is  attributed  to  the  formation  of  the  sulphide  of  lead,  sulphuretted 
hydrogen  being  evolved  from  the  decomposition  of  particles  of  food  remain- 
ing between  the, teeth  and  beneath  the  margin  of  the  gums.  The  lead  may 
be  introduced  through  the  mouth  either  with  the  inspired  air  or  in  food  or 
drink,  or  sufficient  lead  may  be  eliminated  in  this  situation  to  account  for  the 
sign.  The  sign  is  not  present  in  all  cases.  Its  absence,  therefore,  is  not 
proof  that  lead  colic  does  not  exist.  Clinical  observation,  however,  shows 
that  the  sign  is  present  in  a  large  majority  of  cases.  It  is  found  frequently 
to  precede  the  development  of  colic  and  other  affections  dependent  on  lead- 
poisoning.  It  is  not  a  transient  sign,  but  is  likely  to  persist,  not  only  during 
the  continuance  of  the  affection,  but  for  some  time  afterward.  In  a  diagnostic 
point  of  view  it  is  highly  important,  and  the  gums  should  be  examined  with 
reference  to  it  whenever  lead-poisoning  is  suspected.  A  chemical  analysis  of 
the  urine  may  8h(»w  the  presence  of  lead  in  this  fluid.  In  a  ease  in  which  the 
lead  was  introduced  by  the  use  of  a  cosmetic  called  **  the  bloom  of  youth,'* 
lead  was  obtained  from  the  urine  in  sufficient  quantity  to  form  distinct  parti- 
cles of  the  metal.*  £des  states  that  if  the  iodide  of  potassium  be  given  for  a 
few  days  before  an  examination  of  the  urine,  and  the  metal  be  not  then  found, 
it  is  safe  to  exclude  plumbism  from  the  diagnosis." 

The  TREATMENT  of  lead  colic  embraces  palliative  and  curative  measures. 
The  pain  is  to  be  palliated  by  anodynes  given  by  the  mouth  or  rectum,  con- 
joined with  soothing  applications  to  the  abdomen,  as  in  cases  of  ordinary 
colic.  Chloroform  given  by  the  mouth  and  applied  over  the  abdomen  some- 
times acts  promptly  and  efficiently  in  relieving  the  pain.  If  this  prove  inef- 
fectual, opium  in  some  form  is  required,  the  doses  and  their  repetitions  to  be 
jirraduatea  by  the  intensity  and  persistence  of  the  pain.  Relief  is  afforded 
by  free  purgation,  and  for  this  end  saline  or  such  other  cathartics  as  the 
i«tomach  will  best  tolerate  may  be  given,  and  their  operation  aided  by  larire 
purgative  enemata.  The  obstinacy  of  the  constipation  often  renders  it  diffi- 
cult to  procure  free  evacuations  from  the  bowels,  and  active  cathartics  may 
be  required.  The  employment  of  cathartics  may  be  useful  in  removing  lead 
crjntained  in  the  contents  of  the  alimentary  canal.  Aside  from  this  object 
and  the  relief  of  inconvenience  from  constipation,  cathartics  are  not  indicated. 
Croton  oil  and  other  drastic  cathartics,  heretofore  entering  into  the  treatment 

'  For  the  method  of  testing  the  urine  for  the  presence  of  lead  employed  by  Prof. 
Doremus,  vide  my  work  on  Clinical  Medicine^  1879. 
'  Vide  Therapeutic  Handbook. 
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of  this  affection,  arc  contraindicated.     The  wann  bath  is  useful  as  a  pall 
tive,  soothing  measure. 

Several  remedies  have  been  supposed  to  have  a  curative  efficacy  in  tl 
aflfection.  Alum  is  one  of  these.  Brachet,  in  a  prize  essay  on  the  sabji 
of  lead  colic,  stated  that  he  had  treated  150  patients  with  this  remedy  im 
successfully  than  by  opium  and  purgatives.  From  one  to  two  dracbmi 
alum  were  administered  during  the  day  in  a  ptisan  to  which  40  or  50  dro 
of  laudanum  were  added,  a  mild  aperient  given  on  the  third  day,  and  I 
alum  continued  for  two  or  three  days  after  the  symptoms  of  the  affecti 
had  disappeared.  Other  observers  have  not  met  with  a  similar  success  wi 
the  alum  treatment.  Sulphuric  acid  has  been  advocated  on  the  basis  of  ti 
cess  in  a  large  number  of  cases.  A  drachm  of  dilute  sulphuric  acid  in 
quart  of  sweetened  water  forms  a  pleasant  drink  resembling  lemonade,  u 
this  may  be  taken  in  the  twenty-four  hours.  Tanquerel  denied  the  effioM 
of  this  remedy,  giving  as  the  basis  of  his  denial  the  results  of  its  trial  iiC 
cases.  The  prophylactic  efficacy  of  the  sulphuric-acid  lemonade  appetn  I 
have  been  satisfactorily  proven  in  the  lead-works  at  Birmingham,  Engiaai 
Strychnia  or  nux  vomica  has  been  recommended  as  a  curative  remedy.  Bab 
donna  and  nitrite  of  amyl  have  been  used  with  some  benefit  in  lead  colic.  Tbii 
use  is  based  upon  the  view  that  the  colic  is  due  to  spasm  of  smooth  miueihl 
fibres,  either  of  the  intestine  or  of  blood-vessels. 

The  remedy  now  regarded  as  possessing  the  most  efficacy  is  the  iodide  rf 
potassium.  Its  use  in  the  treatment  of  lead  diseases,  and  also  in  those  dn 
to  the  presence  of  mercury  in  the  system,  dates  from  the  publication  in  IMI 
of  a  paper  by  Melsens.''  Assuming  that  the  local  manifestations  of  leifr 
poisoning  are  due  to  the  presence  of  an  insoluble  compound  of  lead  in  t|| 
tissues  of  the  affected  parts,  Melsens  claims  for  the  iodide  of  potassiam  Ai 
power  of  efiecting  the  liberation  of  the  lead  and  its  elimination  froa  t|| 
system.  The  iodide  is  supposed  to  combine  with  the  lead  in  the  tiannj 
forming  the  soluble  iodide  of  lead,  which  pa.sscs  out  of  the  body  in  the  vriw 
Chemical  examination  of  the  intestine,  the  paralyzed  voluntary  muscles,  IM 
other  organs  in  cases  of  lead-poisoning  has  shown  the  presence  of  let!  ■ 
larger  quantity  than  is  to  be  accounted  for  on  the  supposition  that  it  Mi 
exist  in  the  body  in  health.  The  examination  of  the  urine  in  eaiei  ll 
lead-poisoning  under  treatment  with  the  iodide  of  potassium  has  shown  W 
presence  of  lead,  its  absence  in  this  liquid  having  been  ascertained  prior  ti 
the  treatment.'  Finally,  clinical  observation  appears  to  afford  proof  of  \ 
efficacy  of  this  treatment.  With  reference  to  the  therapeutics  of  this  i  ' 
tion,  knowledge  of  its  natural  history  as  regards  termination  when  lefi.tai 
own  course  is  important.  Tanquerel  in  his  valuable  treatise  gave  the  \ 
in  31  cases  in  which  no  treatment  was  pursued  for  twelve  days  afW  ; 
sion  into  hospital,  the  affection  having  existed  for  one  or  more  days 
admission.  Of  8  of  these  cases  in  which  the  colic  was  violent,  in  3  a  i 
taneous  cure  took  place  within  the  twelve  days — namely,  on  the  third,!  _ 
and  eleventh  day.  Of  13  cases  in  which  the  colic  was  of  moderate  eereri^ 
in  5  a  spontaneous  cure  took  place  on  the  fourth,  seventh,  eighth,  ninth, eil«i 
enth  djiy,  and  in  1  on  the  thirteenth  day.  Of  10  cases  in  which  the  colic  ffl 
light,  in  G  a  spontaneous  cure  took  place  within  the  twelve  days. 

In  the  treatment  of  lead-poisoning  by  the  iodide  of  potassium  MelMl 

*  Appendix  to  Tanquerel's  Treaiine^  by  Dana.  j 

*  A  nnalen  de  Chimie  el  de  Physique^  1*849 ;  also,  British  and  Foreign  ifedi»<€lHVf 
Review,  1853.  "^ 

'  For  facts  verifying  this  statement,  see  a  report  of  the  results  of  treatmoBl  iMj 
the  iodide  of  potaasium  in  23  cases  in  the  New  York  Hospiul  by  U.  &  Swift«  llJ|i 
New  I'oi'k  AMical  IHmea,  February,  1854. 
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enjoins  to  begin  with  moderate  doses  and  to  increase  the  doses  gradually.  He 
mpposes  that  disturbance  may  arise  from  dissolving  the  lead  out  of  the  tissues 
■mpidly.  Five  grains  may  be  given  three  times  daily  at  first,  and  the  quantity 
■creased  to  a  drachm  per  dienx  if  the  remedy  occasion  no  inconvenience. 

The  utility  of  the  warm  bath  as  a  palliative  measure  has  been  already 

Kferred  to.     It  may  be  useful  in  promoting  the  elimination  of  lead  through 

ike  akin.    It  is  useful  by  removing  from  the  skin  lead  which  comes  into  con- 

iMt  with,  and  adheres  to,  the  surface  in  persons  engaged  in  certain  occupa- 

tisDS.     The  sulphur  bath  may  be  employed  for  the  latter  object.     This  is 

I  fetde  by  adding  four  ounces  of  the  sulphide  of  potassium  to  thirty  gallons 

rf  vater  in  a  wooden  bathing-vessel.     The  use  of  this  bath  renders  the  pres- 

oce  of  lead  on  the  skin  apparent  by  the  production  of  a  dark  discoloration 

ffUch  is  readily  removed  by  a  brush.     The  blackness  is  marked  in  various 

.Hits  of  the  body  in  painters  and  workmen  employed  in  the  manufacture  of 

lie  preparations  of  lead  used  as  paints,  especially  if  they  have  neglected 

deultness;  but  it  may  be  due  to  the  presence  of  lead  eliminated  from  the 

My  and  remaining  adherent  to  the  surface.     The  bath   renders  the  lead 

fkich  may  be  in  contact  with  the  skin  inert,  and  it  is  useful  as  affording  evi- 

[  face  that  the  surface  of  the  body  is  entirely  free  from  lead,  whether  derived 

tmok  without  or  eliminated. 

Preventiou  of  the  continued  introduction  of  lead  into  the  system  is  an 
Msential  part  of  the  management.  The  occupation  is  to  be  suspended  if  it 
molTe  exposure ;  and  if  the  affection  be  renewed  or  there  be  other  mani- 
ftttitioDS  of  poisoning  on  resuming  the  occupation,  it  should  be  exchanged 
fer  Bome  other.  If  the  source  of  the  poisoning  be  not  apparent,  it  is  to  be 
■ought  for  until  found.  This  poison  is  one  which  gives  no  notice  of  its 
CBtTBDce  into  the  body,  and  no  manifestations  of  its  presence  until  a  certain 
nnonnt  of  accumulation  has  taken  place.  The  affection  under  consideration 
ia  but  one,  although  the  most  frequent,  of  the  forms  of  disease  to  which  the 
poison  gives  rise.  There  is  reason  to  think  that  obscure  and  indefinite  ail- 
scnts  are  not  infrequently  produced  by  it  in  cases  in  which  suspicion  of  the 
caue  is  not  awakened ;  and  the  liability  to  these  as  well  as  the  more  marked 
•fleets  from  the  use  of  water  conducted  in  lead  pipes  and  various  other 
flmirees,  some  of  which  have  been  enumerated,  is  one  of  the  important  sub- 
Jeets  pertaining  to  public  health. 

The  protection  of  those  necessarily  exposed  to  an  atmosphere  more  or  less 
rtlTgcd  with  lead  or  to  contact  with  it  is  also  an  important  subject.  Much 
May  be  done  to  prevent  its  introduction  by  attention  to  ventilation,  clothing, 
ktlM,  washing  the  mouth,  and  the  occasional  use  of  purgatives.  Special 
Means  of  protection,  such  as  the  application  of  moist  sponges  to  the  mouth 
•ad  nostrils  or  the  use  of  masks,  under  certain  circumstances  may  be 
inportant. 

After  recovery  from  the  colic  an  anaemic  condition,  with  general  debility, 
will  often  claim  appropriate  medicinal  and  hygienic  measures  of  treatment. 

Colic  from  Copper. 

Writers  have  described  a  form  of  colic  supposed  to  be  produced  by  the 
\  ktroduction  and  accumulation  of  copper  in  the  system,  and  the  term  metallic 
I  eoficbas  been  used  to  embrace  not  only  the  colic  due  to  lead,  but  abdominal 
I  iuns  with  other  symptoms  attributed  to  copper,  mercury,  and  arsenic.  The 
^  utgnostic  features  of  so-called  copper  colic,  as  contrasted  with  lead  colic, 
A  ^^^  ^1^  considered  to  be  as  follows:  Limitation  of  ])ain  to  the  abdomen, 
lerease  of  pain  by  pressure,  enlargement  more  frequently  than  retraction  of 
be  abdomen,  and  diarrhoea  with  greenish  stools.     These  symptoms  denote 
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giii  is  IQ  be  based  an  the  following  points  :  The  occurrence  of  pain  not  excited 
by  any  obvious  dietetic  or  other  cause ;  the  pnnuiuencc  of  voniiiing  as 
gymptctin  ;  the  presence  generally  of  more  ar  less  tenderness;  the  exiMcnce"^ 
of  bile  in  the  urine,  and  of  icterus  or  an  icterode  hue  of  the  emijuiictiva  and 
skill ;  retardation  of  the  pulse ;  the  persistence  of  pain  nntirithi*taudjng 
opiates  are  given  in  full  doses;  the  sudden  relief  occurring  irresf^ective  of 
reuiedioi^ ;  and  aficr  the  attack  the  discovery  of  biliary  calculi  in  the 
evaeiiatiuns. 

The  oxauiination  of  the  evacuations  for  gall-stones  not  only  serves  to  efitab*| 
lish  tliu  diagnosis^  but  on  the  appearance  of  the  stone  or  stones  may  bo  pred- 
icated an  opinion  that  the  gall-bladder  either  does  or  does  nt^t  contain  calonIi| 
which  have  not  escaped.    If  only  a  single  round  or  oval  stone  be  discovered,  it] 
is  probable  that  this  was  a  solitary  calculus  in  the  gall-bladder,  and  other  j 
attacks  need  not  be  expected ;  but  if  several  stones  be  discovered,  polyho-J 
dral  in  form,  with  smooth  or  polished  facets,  which  ma}^  be  plane,  convciJ 
or  concave^  it   is   highly   probable    that   the    gall-bladder   contains   otherit* 
and  the  patient  cannot  count  on  being  exempt  from  repetitions  of  the  par- 
oxysms produced  by  their  passage.     The  only  effectual  mode  of  exaiiiin* 
ing  for  the  presence  of   stones,  is  to  dilute  the  feces  and   strain   thmugh 
a  sieve. 

Acute  diffuse  peritonitis  may  be  accompanied  by  pain  resembling  in  inten^j 
sity  that  of  hepatic  colic  ;  but  in  determining  the  existence  of  the  latter*  periJ 
tonitis  is  excluded  by  the  absence  of  tenderness  diffused  over  the  abdomenj 
of  rigidity  of  the  abdominal  walls,  of  tympanitic   enlargement,  of  uutabU 
acceleration  of  the  pulse  and  pyrexia,  together  witli  the  general  prostnttioii 
which  belongs  to  the  clinical  history  of  peritoneal  inflamniation*     In  cax: 
of  intL'^tinal  colic  the  pain  is  more  paroxysmal,  wiih  intervals  of  couipletii 
relief.     IntussusceptitiU  and  internal  strangulation  of  the  intestine  are  to  U 
excluded  by  the  absence  of  a  tumor  caused  by  the  accumulation  of  the  intes 
tinal  contents  at  the  point  of  obstruction,  by  the  absence  of  intestinal  obstruc 
tion  and  of  acceleration  of  the  pulse,  together  with  the  greater  gravity  of  thf 
general  symptoms  in  those  affections.     In  acute  gastritis  vomiting  is  a  nior 
prominent  symptom  than  in  hepatic  eolic^  and  the  greater  gravity  of  the  aflet 
tion  is  shown  by  the  pulse  and  by  the  general  symptoms.     In  some  cases  of  J 
hepatic  colic  the  pain  extends  downward  in  the  directttm  of  the  right  ureter, 
that  the  passage  of  a  calculus  along  this  duct  may  be  snsjiected.    The  absenc 
of  certain  symptoms  belonging  to  the  history  of  so-called  renal  colic — namelyj 
retraction  of  the  testicles,  deficiency  of  the  urine,  hiematuria,  etc. — will  scrval 
to  exclude  this  affection.     Knowledge  of  the  occurrence  of  one  or  more  priori 
ailacks  which  have  been  ascertained  to  be  due  to  the  passage  of  galbsroncfl 
will  aid  in  determining  the  diagnosis.     The  age  of  the  patient  is  of  80014 
account  in  the  diagnosis.     Call-stones  may  form  at  any  age,  but  they  ar 
most  likely  to  form  in  middle  or  advanced  life,  and  in  feuialea  oftenor  than 
in  males. 

In  the  great  majority  of  cases  galbstones  escaping  from  the  ^Il-hladde 
find  their  way  into  the  intestine,  giving  rise  to  no  evil  results  beyond  thij 
pain,  etc,  which  their  passage  occasions;  but  occasionally  a  stone  become 
iuipaeted  in  the  biliary  canal,  and  if  situated  in  the  common  or  hepatic  da<: 
retention  of  bilo  ensues,  giving  rise  to  persisting  jaundice  and  structura 
changes  within  the  liver  from  the  distension  of  the  biie-duct8»  Charcii( 
has  described  paroxysms  resembling  those  of  malarial  fever,  aometiuiv 
recurring  regularly  and  presenting  the  quotidian,  tertian,  or  quariaii  ty| 
of  an  intermittent,  and  sometimes  recurring  without  regular  periodicity.  Ti 
r  these  paroxysms  this  author  ha-^  applied  the  name  hrpntic  ititertnitutil  /tr 
[They  differ  from  intermittent  paroxysms  due  to  malaria  iu  the  time  of 
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occmrence,  this  being  usually  in  the  afternoon  or  evening,  whereas  malarial  par- 
oxysms generally  occur  before  midday.  They  are  probably  caused  by  septic 
infection  incident  to  suppurative  inflammation  of  the  duct  at  the  seat  of  the 
impaction.  The  prognosis  is  unfavorable,  death  taking  place  sometimes  sud- 
denly in  a  paroxysm.  Recovery  may  follow  the  passage  of  the  stone,  either 
through  the  common  duct  into  the  duodenum  or  by  ulcerative  perforation 
into  the  intestine.^ 

Stenosis  of  the  colon  or  duodenum  may  result  from  the  projection  of  the 
ulcerated  opening  into  those  portions  of  the  intestine.  Intestinal  hemorrhage 
is  an  occasional  effect  of  ulcerative  perforation,  and  death  may  take  place  from 
the  loss  of  blood.  Permanent  obliteration  of  the  canal  of  the  cystic  or  com- 
mon duct  may  result  from  the  inflammation  and  ulceration  caused  by  the 
presence  of  the  stone.  The  formation  of  a  stone  within  the  liver  is  one  of 
the  causes  of  hepatic  abscess. 

The  rationale  of  the  formation  of  gall-stones  is  not  well  understood.  Prob- 
ably the  deposit  in  a  solid  form  of  certain  of  the  constituents  of  bile  takes 
place  in  consequence  of  the  presence  in  the  biliary  passages  or  gall-bladder 
of  mucus,  collections  of  which  serve  as  the  nuclei  for  the  formation  of  cal- 
culi. Hence  gall-stones  may  be  the  result  of  inflammation  of  the  gall- 
bladder. It  has  been  conjectured  that  cholcsterin  may  be  deposited  in 
consequence  of  the  bile  losing  the  faculty  of  holding  this  principle  in 
solution  from  a  diminution  of  the  taurocholic  acid.  It  is  not  improbable 
that  an  excess  of  the  salts  of  lime  or  of  bile-pigment  may  lead  to  the 
production  of  calculi.  Undue  accumulation  and  retention  of  bile  in  the 
gall-bladder,  and  an  unduly  large  proportion  of  solid  constituents,  may  be 
considered  as  entering  into  the  causation. 

The  TREATMENT  of  a  paroxysm  of  hepatic  colic  consists  of  palliative  meas- 
ures. Opiates  are  called  for  in  doses  proportionate  to  the  intensity  of  the 
pain,  either  administered  by  the  mouth  or  rectum  or  hypodermically.  If  the 
suffering  be  great,  the  inhalation  of  chloroform  or  ether  should  be  resorted 
to.  Warm  anodyne  fomentations  may  be  applied  to  the  seat  of  pain.  The 
hot  bath  may  aid  in  procuring  relief.  The  local  application  of  cold  by  means 
of  a  bladder  filled  with  pounded  ice  has  been  found  to  be  useful  as  a  pallia- 
tive measure.  Remedies  to  palliate  vomiting  may  be  indicated.  Effervescing 
draughts  and  the  hydrocyanic  acid  may  be  employed  for  this  purpose.  An 
alkaline  remedy  may  be  found  useful  if,  as  is  frequently  the  case,  the  matters 
vomited  show  notable  acidity  of  the  stomach. 

Emetics  and  cathartics  have  been  advocated  under  the  notion  that  they  aid 
in  the  passage  of  the  stone.  It  is  irrational  to  suppose  that  they  have  this 
effect,  and  clinical  observation  does  not  furnish  evidence  of  their  value.  The 
passage  of  the  stone  is  due  to  the  accumulation  of  bile  behind  it  after  it  enters 
the  common  duct,  and  to  contraction  of  the  gall-bladder,  which  contains  mus- 
cular fibres.  These  are  wanting  in  the  cystic  and  common  ducts.  Exciting 
the  movements  of  the  stomach  and  intestine  by  emetics  and  cathartics,  if  any 
effect  be  exerted,  is  as  likely  to  retard  as  to  favor  the  onward  passage  of  the 
stone.  Opium  and  anaesthetics  probably  promote  its  passage.  If  the  dis- 
tended gall-bladder  form  a  tumor  which  is  appreciable  by  the  touch,  an  effort 
may  be  made,  by  pres.sure  with  the  fingers,  to  propel  the  bile  in  the  ducts  and 
thus  aid  in  the  removal  of  the  obstruction. 

It  is  desirable,  if  possible,  to  effect  the  solution  of  gall-stones  within  the 
gall-bladder.  The  alkaline  carbonates  are  given  for  this  purpose.  A  treat- 
ment for  this  end,  known  in  France  as  Durande's  method,  consists  in  the 
administration  of  sulphuric  ether  and  the  spirits  of  turpentine  (3  parts  of  the 

'  Vide  ca.«!e8  reported  by  Prof.  AVilliam  Osier,  in  Medical  Times  and  Gazette  (London), 
July  30, 1881. 
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gill  is  to  be  based  on  the  follow, 
by  any  obvious  dietetic  or  oth« 
symptom  ;  the  presence  generally, 
of  bile  in  the  urine,  and  of  icteru 
skin  ;    retardation    of   the  pulse ; 
opiates  are  given  in  full  doses ;  th< 
remedies ;    and  after   the   attack   i . 
evacuations. 

The  examination  of  the  evacuations 
lish  the  diagnosis,  but  on  the  appearani 
icated  an  opinion  that  the  gall-bladder  • 
which  have  not  escaped.    If  only  a  singb 
is  probable  that  this  was  a  soIit4iry  cak*i 
attacks  need  not  be  expected;  but  if  sc- 
dral  in  form,  with  smooth  or  polished  fai 
or  concave,  it   is   highly  probable   that   li 
and  the  patient  cannot  count  on  being  exii 
oxysms  produced  by  their  passage.     The  u 
ing  for  the  presence  of  stones,  is  to  dilate 
a  sieve. 

Acute  diffuse  peritonitis  may  be  accompanied 
sity  that  of  hepatic  colic ;  but  in  determining  the 
tonitis  is  excluded  by  the  absence  of  tenderness  • 
of  rigidity  of  the  abdominal  walls,  of  tympanitir       "anl 
acceleration  of  the  pulse  and  pyrexia,  togetlit  r 
which  belongs  to  the  clinical  history  of  peritOiRi.i 
of  intestinal  colic  the  pain  is  more  paruxyBmal,  v 
relief.     Intussusception  and  internal  strangulation 
excluded  by  the  absence  of  a  tumor  cajised  by  the  ^■ 
tinal  contents  at  the  point  of  obstruction,  by  the  absotn 
tion  and  of  acceleration  of  the  puls(3,  together  with  lb» 
general  symptoms  in  those  affectimis.     In  acute  gasuu 
prominent  symptom  than  in  hepatic  colic,  and  thcgreatv 
tion  is  shown  by  the  pulse  and  by  the  generfti  pyniptoiiiT 
hepatic  colic  the  pain  extends  downward  in  the  dircictloii  ^i 
that  the  passage  of  a  calculus  alon^  this  duct  may  bc^us}" 
of  certain  symptoms  belonging  to  the  history  of  sQ-ealled  r« 
retraction  of  the  testicles,  deficiency  of  the  urine,  hs&maiui 
to  exclude  this  affection.    Knowledge  of  the  oceurrenec  ot 
attacks  which  have  been  ascertained  io  be  due  to  the  ftt^ 
will  aid  in  determining  the  diagiio^^is*     The  Agf^  of  the 
account  in  the  diagnosis.     Gall-stones  may  form  at  m 
most  likely  to  form  in  middle  or  advanced  life,  and  ia 
in  males. 

In  the  great  majority  of  cases  gall'stooei^facapin^ 
find  their  way  into  the  intestine, 
pain,  etc.  which  their  passage  o^ 
impacted  in  the  biliary  canal,  anc* 
retention  of  bile  ensues,  givii 
changes  within  the  liver  fh 
has   described   paroxysma 
recurring  regularly  and 
of  an  intermittent,  and  | 
these  paroxysms  this 
They  differ  from  inte 


giving  nm  10  no^r4 
lout';  belt  OOQ||I* 

»■■  1  ■  -'- 


I 

i 


PASSAGE  OF  GALL-STONES,  533 

ice,  this  being  usually  in  the  afternoon  or  evening,  whereas  malarial  par- 

generally  occur  before  midday.  They  are  probably  caused  by  septic 
1  incident  to  suppurative  inflammation  of  the  duct  at  the  seat  of  the 
m.  The  prognosis  is  unfavorable,  death  taking  place  sometimes  sud- 
i  a  paroxysm.     Recovery  may  follow  the  passage  of  the  stone,  either 

the  common  duct  into  the  duodenum  or  by  ulcerative  perforation 
^  intestine.^ 

sis  of  the  colon  or  duodenum  may  result  from  the  projection  of  the 
d  opening  into  those  portions  of  the  intestine.  Intestinal  hemorrhage 
rasional  eJTect  of  ulcerative  perforation,  and  death  may  take  place  from 
of  blood.  Permanent  obliteration  of  the  canal  of  the  cystic  or  com- 
et may  result  from  the  inflammation  and  ulceration  caused  by  the 
e  of  the  stone.  The  formation  of  a  stone  within  the  liver  is  one  of 
ses  of  hepatic  abscess. 

-ationale  of  the  formation  of  gall-stones  is  not  well  understood.  Prob- 
i  deposit  in  a  solid  form  of  certain  of  the  constituents  of  bile  takes 
I  consequence  of  the  presence  in  the  biliary  passages  or  gall-bladder 
lis,  collections  of  which  serve  as  the  nuclei  for  the  formation  of  cal- 
Hence  gall-stones  may  be  the  result  of  inflammation  of  the  gall- 
It  has  been  conjectured  that  cholcsterin  may  be  deposited  in 
lence  of  the  bile  losing  the  faculty  of  holding  this  principle  in 
I  from  a  diminution  of  the  taurocholic  acid.     It  is  not  improbable 

excess  of  the  salts  of  lime  or  of  bile-pigment  may  lead  to  the 
ion  of  calculi.  Undue  accumulation  and  'retention  of  bile  in  the 
dder,  and  an  unduly  large  proportion  of  solid  constituents,  may  be 
red  as  entering  into  the  causation. 

rREATMENT  of  a  paroxysm  of  hepatic  colic  consists  of  palliative  meas- 
Opiates  are  called  for  in  doses  proportionate  to  the  intensity  of  the 
ther  administered  by  the  mouth  or  rectum  or  hypodermically.  If  the 
g  be  great,  the  inhalation  of  chloroform  or  ether  should  be  resorted 
arm  anodyne  fomentations  may  be  applied  to  the  seat  of  pain.  The 
h  may  aid  in  procuring  relief.  The  local  application  of  cold  by  means 
idder  filled  with  pounded  ice  has  been  found  to  be  useful  as  a  pallia- 
asure.  Remedies  to  palliate  vomiting  may  be  indicated.  Effervescing 
t8  and  the  hydrocyanic  acid  may  be  employed  for  this  purpose.  An 
»  remedy  may  be  found  useful  if,  as  is  frequently  the  case,  the  matters 
I  show  notable  acidity  of  the  stomach. 

tics  and  cathartics  have  been  advocated  under  the  notion  that  they  aid 
passage  of  the  stone.  It  is  irrational  to  suppose  that  they  have  this 
md  clinical  observation  does  not  furnish  evidence  of  their  value.  The 
!  of  the  stone  is  due  to  the  accumulation  of  bile  behind  it  after  it  enters 
imon  duct,  and  to  contraction  of  the  gall-bladder,  which  contains  mus- 
bres.  These  are  wanting  in  the  cystic  and  common  ducts.  Exciting 
cements  of  the  stomach  and  intestine  by  emetics  and  cathartics,  if  any 
e  exerted,  is  as  likely  to  retard  as  to  favor  the  onward  passage  of  the 

Opium  and  anaesthetics  probably  promote  its  passage.  If  the  dis- 
gall-bladder  form  a  tumor  which  is  appreciable  by  the  touch,  an  effort 
I  made,  by  pressure  with  the  fingers,  to  propel  the  bile  in  the  ducts  and 
d  in  the  removal  of  the  obstruction. 

I  desirable,  if  possible,  to  effect  the  solution  of  gall-stones  within  the 
idder.  The  alkaline  carbonates  are  given  for  this  purpose.  A  treat- 
for  this  end,  known  in  France  as  Durande's  method,  consists  in  the 
iitration  of  sulphuric  ether  and  the  spirits  of  turpentine  (3  parts  of  the 
ie caMs  reported  by  Prot  William  Osier,  in  Medical  Times  and  Gazette  (London), 
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former  to  2  parts  of  the  latter).  Buckler^  has  proposed  the  use  of  chlorofoni 
in  view  of  the  solvency  of  cholesterin  in  this  liquid.  He  has  reported  a  cue 
in  which  an  indurated  tumor  felt  through  the  walls  of  the  abdomen,  directlj 
over  the  inferior  margin  of  the  liver,  disappeared  in  five  days  under  the  m 
of  chloroform  given  in  teaspoonful  doses  after  each  meal.  It  was  concliuU  i 
that  the  tumor  was  the  gall-bladder  distended  with  calculi,  but  there  is  Twm  ! 
for  doubt  as  to  the  correctness  of  this  diagnosis.  It  seems  hardly  probtbh 
that  any  remedies  can  be  introduced  into  the  system  so  as  to  enter  into  tJie 
composition  of  the  bile  largely  enough  to  dissolve  the  cholesterin  of  which 
mainly  biliary  calculi  are  composed.  Bartholow  proposes  to  puncture  tW 
gall-bladder  with  a  fine  exploring  trochar  and  to  inject  through  the  ctnalia 
suitable  solvent. 

The  occurrence  of  gall-stones  cannot  be  anticipated,  but,  being  known,  it 
is  of  course  desirable  to  prevent  the  formation  of  others.  It  is  to  be  remaibil 
that  clinical  experience  is  not  to  be  relied  on  as  affording  evidence  of  pitroh 
tion,  inasmuch  as  the  success  of  preventive  measures  cannot  be  proTCD.  Ik 
would  seem  that  sedentary  habits  predispose  to  the  formation  of  gtll-stOMi 
A  change  in  this  respect  is  therefore  advisable.  Harley  and  Bartkolow 
attach  much  importance  to  restriction  of  diet  as  regards  fatty,  starchy,  ii| 
saccharine  articles  of  food.  Buckler  suggests  the  hydrated  succinate  of  tk| 
peroxide  of  iron  in  cases  in  which  gall-stones  are  known  to  have  been  putd^ 
the  object  being  to  prevent  their  further  formation,  this  remedy,  ashcM^ 
poses,  controlling  the  fatty  or  cholesteric  diathesis.^  The  alkaline  miiwnl 
waters  of  Carlsbad,  Vichy,  and  Marienbad  are  held  in  much  repute  u  ft^ 
venting  the  formation  of  gall-stones.  The  soda  salts  are  considered  to  bi 
most  effective  by  Harley  and  Bartholow.  The  sulphate  of  soda  is  recooh 
mended  by  Harley,  and  the  phosphate  by  Bartholow.  The  latter  recooh  j 
mends  a  drachm  of  the  phosphate  of  soda  three  times  daily.  He  attrilwtfli 
the  usefulness  of  this  remedy  in  part  to  a  cholagogue  effect.  Alonio  Cink 
considers  the  bicarbonate  of  soda  an  effective  remedy,  provided  it  be 
tinned  for  a  sufficiently  long  period.  This  remedy  can  be  taken  in 
able  doses  for  a  very  long  period  without  any  apparent  ill  effects.  A  mA 
ical  friend  of  the  author  has  taken  from  a  quarter  to  half  an  ounce  daily  kt 
the  last  thirty  years. 

Gall-stones  of  sufficient  size  to  occasion  intestinal  obstruction  are  ioai» 
times  lodged  in  the  alimentary  canal.  These  escape  from  the  gaU-bladl%] 
not  through  the  biliary  passages,  but  by  ulceration,  the  walls  of  the  ||dk' 
bladder  becoming  adherent  to  the  duodenum  or  to  some  other  portion  of  ihl' 
intestine. 

Olive  oil,  taken  largely,  is  a  popular  remedy  for  gall-stones.  This  reaeiy 
sometimes  causes  the  discharge  of  small,  hard  bodies  supposed  to  be  bilitlf' 
calculi.  These  are  composed  of  a  concrete  form  of  fatty  matter,  like  ikl. 
bodies  passed  in  some  of  the  cases  of  fatty  diarrhoea  which  have  boM 
reported.  A  ease  is  quoted  by  Dunglison  in  which  olive  oil,  taken  ab«> 
dantly  for  the  relief  of  pains  attributed  to  gall-stones,  caused  a  discharge  flf 
fatty  matters  of  a  globular  form,  varying  in  size  from  that  of  a  small  peitl 
that  of  a  grape,  and  of  sufficient  consistence  to  be  cut  with  a  knife,  like  aoft 
wax.' 

'  American  Journal  of  the  Mediral  Sciences,  July,  1867,  p.  51. 

*  This  remedy  is  given  bv  Dr.  Buckler  as  follows:  Hydrated  succinate  of  the 
ide  of  iron,  J  iss ;  water,  f  3  viss :  a  teaspoonful  after  each  meal,  continued  for 
months,  and  resumed  at  intervals  afterward. 

'  DungliHon^K  Practice  of  Medicine,  1842,  vol.  i.  p.  135. 

The  reader  is  referred  to  A  Trmtii^e  on  Gail-Stmu^s.  by  J.  L.  W.  Thudicum.  IL  % 
I/)iidon,  1 863,  for  a  full  consideration  of  their  chemistry,  pathology,  and 
Vide  also  Murchison's  Clinical  Lectures  on  Diseases  (^  the  Liiferf  ete. 
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CHAPTER  VIII. 

SPORADIC  CHOLERA.— CHOLERA  INFANTUM.— ASL\TIC 

CHOLERA. 

sporadic  Cholera :  Clinical  History ;  Pathological  Character ;  Causation ;  Diapiosis ;  Proj;- 
Dosis;  Treatment.— Cholera  Infantum.— Epidemic  Cholera:  Anatomical  Characters; 
Clinical  History ;  Pathological  Character ;  Causation ;  Diagnosis ;  Prognosis ;  Preven- 
tion; Treatment. 

SPORADIC  CHOLERA  may  be  considered  as  a  functional  affection  of  the 
stomach  and  intestine.  Epidemic  or  Asiatic  cholera  belongs  more  properly 
among  infectious  diseases ;  but  inasmuch  as  the  symptoms  and  lesions  are  in 
gremt  part  referable  to  the  intestine  in  this  affection,  it  is  placed  in  this  chap- 
ter for  convenience  of  reference.  Moreover,  the  symptoms  in  some  cases  of 
sporadic  cholera  simulate  closely  those  of  epidemic  cholera,  and  this  is  a 
reason  for  placing  the  two  affections  in  juxtaposition.  Cholera  infantum, 
belonging  among  the  diseases  of  children,  does  not  come  within  the  scope  of 
this  work.  I  shall,  however,  notice  it  briefly,  referring  the  reader  for  a  fuller 
consideration  of  it  to  works  devoted  to  the  diseases  of  children. 

Sporadic  Cholera. 

The  affection  called  cholera  in  its  ordinary  form  is  commonly  known  as  chol- 
era morbus.  Aside  from  the  incongruity  of  associating  these  two  words,  the 
one  of  Greek  and  the  other  of  Latin  derivation,  there  is  no  good  reason  for 
appending  the  word  morbus,  which  expresses  no  more  than  is  implied  in  the 
name  of  any  affection — namely,  the  existence  of  disease.  The  etymology  of 
the  term  cholera  is  somewhat  doubtful,  but  it  is  supposed  to  signify  a  flow  of 
bile.  The  term  is  of  ancient  date,  and  was  introduced  when  various  liquids 
were  embraced  under  the  name  of  bile.  Not  only  is  the  term  sanctioned  by 
long  usage,  but  it  would  be  difiicult,  with  our  present  knowledge,  to  substi- 
tute a  better  name  for  the  affection  under  consideration.  The  term  sporadic 
serves  to  distinguish  this  from  another  aflection  known  as  cholera  which 
prevails  as  an  epidemic.  To  distinguish  it  from  the  latter,  which  emanated 
from  India,  it  is  sometimes  called  by  French  writers  Europran^  and  by  Brit- 
ish writers  English  cholera.  Writers  on  this  side  of  the  Atlantic  might  with 
effoal  propriety  call  it  American  cholera,  since  it  is  sufficiently  common  as 
an  indigenous  affection  in  America.  It  is  called  by  German  writers  chohia 
noitrait. 

Clinical  History. — An  attack  of  sporadic  cholera  is  often  abrupt,  but  in 
some  cases  it  is  preceded,  for  a  period  usually  brief  and  rarely  longer  than  a 
few  hours,  by  a  sense  of  weight  or  uneasiness  referred  to  the  epigastrium  or 
extending  more  or  less  over  the  abdomen,  with  nausea,  occasional  colic  pains, 
etc.  The  attack  occurs  much  oftener  in  the  night  than  in  the  daytime.  It 
is  ushered  in  by  vomiting,  which  is  speedily  followed  by  purging.  Vomit- 
ing and  purging,  occurring  in  quick  succession  and  recurring  either  simul- 
taneously or  in  close  alternation,  constitute  the  prominent  and  distinctive 
symptomatic  features  of  this  affection. 

The  evacuations  from  the  stomach  and  bowels  are  generally  abundant,  and 
at  first  consist  of  the  alimentary  and  fecal  contents.     Afterward  liquid  is 
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post-mortem  appearances,  sporadic  from  epidemic  cholera. 

riON. — Sporadic  cholera  is  not  peculiar  to  any  country,  but  it  is  of 
ueot  occurrence  in  warm  than  cold  climates.  In  cold  and  temperate 
It  occurs  very  rarely  except  during  the  summer  and  autumnal  months. 
ed  temperature  is  thus  involved  in  its  causation,  either  by  contribut- 
!  deTelopment  of  causes  or  by  rendering  the  system  more  liable  to 
d  by  them.  The  affection  occurs  oftener  in  childhood,  youth,  and 
«  than  in  advanced  life,  and  oftener  in  males  than  females.  Fre- 
n  attack  seems  to  be  attributable  to  the  ingestion  of  particular  arti- 
od  or  drink.  Uncooked  vegetables,  fruits,  ices,  etc.  are  often  sup- 
ttand  in  a  causative  relation  to  it.  An  attack  may  follow  the  arrest 
on  from  various  causes.  In  some  cases,  as  already  stated,  the  affec- 
parently  due  to  indigestion  alone.  It  is  probable  that  exclusive  of 
«  the  affection  involves  a  special  cause,  the  nature  and  source  of 
unknown.  In  several  cases  of  sporadic  cholera  Fiukler  and  Prior 
id  in  the  dejecta  comma-shaped  bacilli  which  bear  some  resemblance 
rilli  of  Asiatic  cholera,  but  which  can  be  distinguished  from  the  lat- 
Itivation  in  different  media.  Although  Finkler  and  Prior  consider 
illi  as  the  cause  of  sporadic  cholera,  other  observers  have  failed  to 
aa-shaped  bacteria  in  this  disease. 

>8I8. — The  diagnostic  features  of  an  attack  of  sporadic  cholera  are 
ly  marked  that  little  need  be  said  under  this  head ;  yet  there  is 
ility  to  errors  of  diagnosis.  I  have  known  a  case  of  acute  peri- 
companied  by  vomiting  and  purging,  to  be  considered  as  a  case  of 
he  nature  of  the  disease  not  being  discovered  until  the  autopsy  was 
is  extremely  rare  for  vomiting  and  purging  to  have  sufficient  promi- 
ly  in  peritonitis  to  lead  to  this  error.  The  diagnostic  marks  of  peri- 
•wever — which  will  be  considered  in  another  chapter — should  always 
.  after  in  cases  of  apparent  cholera.  The  chief  liability  to  error  in 
relates  to  cases  of  poisoning  from  the  ingestion  of  acrid  or  corrosive 
8.  It  is  important  to  discriminate  these  cases  from  cholera  with  a 
Qtidotal  treatment,  prognosis,  and  medico-legal  considerations.     The 
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Durinj*  the  prevalence  of  epidemic  cholera  it  is  not  always  eiwv  to  <ri    ' 
giiinh   cliolera  nostras  from  Asiatic  cholera.     In  doubtful  ca»e»  the  t-      _ 
nit  ion  of  the  cholera  baciili  of  Koch  aud  their  caltivation  suffice  ta  csubliih 
the  diagnosis. 

Prognosis, — As  already  stated  under  the  Head  of  the  Clinical  HijFtonr, 

thi."?  aflTcctiou  in  the  vaint  majority  of  eases  iiitrinstcatly  t^^'ndti  to  reeorery.  A 
fatal  termitmtion  is  a  rare  exception  to  the  rule;  yet  the  fact  that  the  t*»riril- 
nation  18  sometimes  fatal  is  to  be  borne  in  n»ind,  and  should  enforce  pr 
and  effective  measures  of  treatment.  Occurring  in  per-sons  already  afic^..  . 
with  some  import^uit  disease,  the  prognosis  is  of  course  not  so  favorable  as 
when  healthy  subjects  are  attacked. 

Treatment. — In  the  treatment  of  sporadic  cholera  the  first  pomt  i*  t'l 
ascertain  whether  the  matters  vomited  have  contained  ingesta  in  more  or  Ir-s 
abundance.  If  not,  and  if  there  be  reaH*jn  to  suppose  that  the  t  ttmiach  conf  ■ 
tnidigested  aliment,  a  mild  emetic  maj^  be  given.  Almost  invariably,  ! 
ever,  the  contents  of  the  stomach  are  expelled  with  the  first  acts  of  vomit- 
ing, and  as  an  emetic  is  indicated  for  no  other  object  it  is  very  rarely  called 
for.  In  my  own  experience  1  have  not  prescribed  an  emetic  in  thi.**  ufTr 
for  the  last  thirty  or  more  years.  The  next  object  is  to  arrest  the  vomi  i  ^ 
and  purging,  together  with  the  pain^  etc,  by  the  employment  of  some  form 
of  opiate  in  doses  sufficient  to  effect  this  object.  In  the  vast  majority  of 
cases  this  object  may  be  speedily  effected.  The  form  of  opiute  shoald  bo 
chosen  with  reference  to  promptness  of  action  and  its  retention.  Laudanum, 
the  black  drop,  and  an  aqueous  solution  of  opium  are  well  suited  to  the 
management  of  this  affection^  but  3ragondie's  solution,  or  a  salt  of  morphia 
placed  dry  upon  the  tongue,  is  in  general  the  best  form.  A  full  dose — a 
Cjuarter  or  half  a  grain  of  a  salt  of  morphia  or  an  iNjuivalent  d»>se  of  an 
other  preparation  to  an  a<lult— should  be  given  direetly  after  an  act  of  vr>i 
iling.  The  first  dose  will  perhaps  be  jmmediately  rejected;  if  so.  ft  sccom 
shiiuld  be  at  once  given.  If  a  second  and  third  dose  be  instantly  or  4|UirkI 
rejected,  the  administration  liy  the  mouth  should  be  abnndotied^  and  fn 
one  to  two  draciiras  of  laudanum  or  an  equivalent  dose  of  some  other  prcpa^* 
ratioti  maybe  given  in  a  little  thin  starch  or  mucilage  ftfr  rumut.  The  enema 
should  be  given  direetly  after  an  evaeuation.  and  the  patient  should  be  in- 
structed to  resist  as  long  as  possible  the  inclination  to  expel  it.  If  the  first 
enema  be  quickly  rejected,  a  second  and  a  third  maybe  given.  If  the  attempt 
to  administer  the  o)nutc  by  the  mouth  and  rectum  fail,  the  hypodermic  inj<  r- 
tion  may  be  resorted  to.  In  whatever  way  the  remedy  be  intn>duecd.  it  i*i 
to  be  repeated  aAer  an  interval  of  from  half  an  hour  to  an  huur  until  the 
vomiting  and  purging  are  arrested,  the  effects  of  each  dase  being  earefuUl"' 
watched  and  the  intervals  being  sufficiently  long  to  avoid  any  risk  of  ind 
cing  narcotism. 

An  important  part  of  the  treatment  is  the  withholding  of  liqufd?.  The 
intense  thirst  leads  the  patient  to  drink  largely  between  the  acts  of  j. 

and   this  tends  to  prolong  the  affection.     The  drink  should  K»  resttn  i 

tablespoon ful  of  ice-water  at  sh*)rt  intervals,  or,  what  is  better,  small  pte< 
of  ice  may  be  taken  frequently  and  allowed  to  dissolve  in  the  mouth.     Stri' 
compliance  with  injunctions  on  the  score  of  drink  is  essential  to  the  prt»tii^ 
success  of  the  treatment.     If  there  be  great  prostration  a  little  itpirit  nui 
water  may  bo  taken^  if  retained,  at  short  intervals, 

In  my  experience  this  method  of  treating  sporadic  cholera  has  proved  ntnt- 
formly  suecessful,  and  complete  relief  may  generally  be  expected  wlthitj  an 
hour.     No  apprehension  need  \»y  entertained  with  respect  to  the  sudden  ce*- 
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sadon  of  the  Tomiting  and  purging ;  and  the  more  quickly  the  arrest  is  made 
the  better  after  a  free  evacuation  of  the  stomach  and  bowels.  Mercury  is,  to 
Mj  the  least,  superfluous.  The  success  of  treatment  without  it  is  all  that 
could  be  desired. 

Care  as  regards  diet  is  alone  required  in  most  cases  after  the  afTection  is 
arrested. 

I  do  not  deem  it  necessary  to  consider  other  methods  of  treatment,  since 
the  success  of  the  plan  just  stated  is,  as  far  as  my  experience  goes,  uniform 
and  immediate.  The  only  objection  to  the  plan  is  that  some  persons  are 
unpleasantly  afTected  by  opium,  and  after  the  aflection  is  arrested  the  effects 
of  the  remedy  may  be  more  or  less  annoying  for  a  time.  This  objection  has 
not  much  weight,  since  the  after-effects  of  opiates,  however  distressing,  occa- 
sion far  less  suffering  than  the  continuance  of  cholera ;  but  they  who  fre- 
quently experience  annoyance  after  the  use  of  opium,  under  certain  circum- 
stances take  it  without  inconvenience,  and  I  have  been  led  to  observe  that 
the  after-effects  are  likely  to  be  slight  or  wanting  when  opium  is  given  in 
this  affection  to  patients  who  usually  suffer  from  these  effects. 

Cholera  Iii&ntum. 

The  name  cholera  infantum,  or  the  more  popular  phrase  summer  complaint, 
is  supposed  by  some  to  denote  an  affection  peculiar  to  this  country.  The 
morbid  phenomena,  however,  considered  by  American  writers  as  belonging 
to  this  affection  are  described  in  European  works  under  other  names.  Cru- 
Teilhier  enumerates  many  of  the  symptoms  as  occurring  in  cases  in  which 
gelatiniform  softening  of  the  stomach  due  to  the  post-mortem  action  of  the 
gastric  juice  is  found  after  death.  British  writers  on  diseases  of  children 
generally  describe  the  symptomatic  phenomena  under  the  bead  of  diarrhoea. 
Weaning  brash,  watery  gripes,  and  choleric  fever  of  children  are  names 
under  which  these  phenomena  were  described  by  Cheyne,  Annstrong,  and 
Copland.  By  some  French  writers  they  have  been  described  as  belonging 
to  colo-enteritis,  follicular  enteritis,  cholcriform  diarrhoea  of  children,  and 
gastro-intestinal  catarrh.  German  authors  consider  the  affection  as  gastro- 
intestinal catarrh. 

As  commonly  used  in  this  country,  the  term  cholera  infantum,  or  summer 
complaint,  embraces  different  pathological  conditions — in  fact,  distinct  affec- 
tions occurring  in  children  under  two  years  of  age.  These  different  condi- 
tions, however,  may  be  developed  at  different  periods  in  the  same  case.  In 
certain  cases  the  symptoms  closely  resemble  those  of  the  sporadic  cholera 
of  adults.  A  child  is  seized  with  vomiting  and  purging,  the  latter  usually 
occurring  first ;  the  acts  of  vomiting  and  purging  are  violent  and  frequently 
repeated ;  after  the  contents  of  the  stomach  and  bowels  are  expelled  the 
evacuations  consist  of  secreted  or  transuded  liquid  in  more  or  less  abundance. 
The  attack  may  cease  or  be  arrested  and  recovery  speedily  ensue,  as  in  cases 
of  the  sporadic  cholera  of  adults ;  but  this  favorable  course  docs  not  obtain 
so  generally  in  children  as  in  adults.  If  the  course  be  unfavorable  the  vom- 
iting and  purging  continue ;  the  child  is  tormented  with  thirst,  but  every- 
thing is  rejected  from  the  stomach ;  great  prostration  ensues ;  collapse  fol- 
lows, and  death  takes  place  in  one,  two,  or  three  days.  The  fatal  result  may 
be  preceded  by  convulsions  and  coma.  In  some  cases  the  violent  symptoms 
of  cholera  cease,  and  the  attack  eventuates  in  a  chronic  affection  accompanied 
by  diarrhoea  and  occasional  vomiting. 

In  other  cases  the  affection  is  gastro-intestinal  indigestion.  These  are 
characterized  by  diarrhoea,  the  dejections  being  lienteric  and  watery.  Vom- 
iting occurs  either  occasionally  and  is  an  accidental  symptom,  or  it  may  not 
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occur.     The  diarrhoea  is  more  or  less  persist iiig»  the  discharges  being  often 
green  in  eolur — ^aii  appearance  which   Gokling  Bird,  and  more  recently  J. 
Lewi*  8njith,  have  shown  not  to  depend  on   vitiated  bile;*  the  apperW 
impaired  or  luht ;  colic  pains  arc  often  troublesome;  the  child  pr*>j^e>> 
wastes,  and  death  may  take  place  from  inanition.     In  another  cUmm  of  ru»<5 
the  aflfection   in  either  enteritis  or  cntero-colitis.       The  dejections  in  thene 
eases  contain  gelatinous  or  stringy  mucus,  and  are  not  infrequently  tint!td 
or  streaked  with  blood.     Febrile  movement,  with  remissions,  ocoTir^  in  Thr-r 
ca.-^es.     There  is  more  or  less  abdominal  tenderness  and  pain.     ^ 
be  prominent  as  a  symptom  or  it  occurs  only  oecasionally.     Pri  i 

cintion  and  debility  mark  the  unfavorable  progress  of  this  affection.      Hi^ud 
symptoms  are  oftcm  developed  in   its  course.     The  child  becomes  dull  and 
soninulent   and  lies  with  the  eyelids  partially  closed,  fre<^ueotly  rolling  the 
bead  from  side  to  side.     Convulsiuns  and  coma  may  occur.     After  death  ao 
examination  reveals  the  evidences  of  inflammation  of  the  mucous  membmne 
of  the  small,  and  perhaps  also  of  the  large  intestine,  the  folliclew  bo' 
cially  involved.     Euteritis  or  entero-culitis  is  Hable  to  become  de\ 
the  cases  which  at  first  appear  to  be  cases  of  diarrhcca  dependent   i 
indigestion.    In  still  another  class  of  ctises  the  symptoms  and  the  api 
after  death  denote  the  cxist-ence  aud  limitation  of  indammatioii  to  the  lai^^e 
intestine. 

Under  the  name  of  eboleni  infantum,  then,  are  commonly  embraced  cas' 
sporadic  cholera,  diarrhma  from  indigestion,  enteritis,  colo-enterilis.  and 
entery.     The  head  symptoms  which  are  likely  to  be  developed  in  unfavtr 
cases  of  each  of  these  affections  in  the  young  child  were  formerly  incorp       ; 
attributed  to  inflammation  of  the  meninges  of  the  brain.     They  coastitutd 
the  hydreneephaloid  affection  of  Mar.'^hall   Hall. 

The  affections  embraced  under  the  name  of  cholera  infantum  are  not.  M 
already  stated,  peculiar  to  America,  but  they  doubtless  prevail   to  &  mti 
greater  extent  in  certain  parts  of  this  country  than  in  Europe,  owing,  proh 
ably,  in  a  great  measure,  to  the  greater  heat  in  the  summer  months.     "^ 
causation  has  relation  to  a  high  temperature,  the  affections  prevailing  almont 
exclusively  during  the  months  of  June,  July,  August,  and  September,    Some 
thing  more  than  temperature,  however,  is  cimcerned  in  their  produofi*>»».  f*¥, 
they  are  almost  linjited  to  cities  and  large  towns,  and  are  more  pr  'ti 

the  Northern  and  Middle  than  in  the  Southern  States.    Children  of  (I  rl 

classes,  in  insalubrious  situations  and  living  in  crowded  dwellings,  are  mort*  iin- 
blc  to  be  affected,  but  the  children  of  those  in  easy  eireuni stances  and  of  the. 
wealthy  by  no  means  escape.     The  irritation  of  dentition  and  the  eUungc  i 
diet  after  weaning  doubtless  render  the  system  more  vulnerable.     Itifant 
brought  up  by  hand  are  especially  subject  to  these  affections,     Thw  dii*t 
the  child  after  weaning  has  much  to  ^o^  if  not  with  the  causation  of  the* 
affectionsj  at  least  with  the  ability  of  tbe  system  to  resist  and  ov^^rcomc  thci 
Kestrietion  to  insuflSeient  articles  of  nourishojent,  such  as  arrir*wroot  and 
atiti,  is  one  source  of  innutriti*)n  in  infiiucy ;  but  there  is  reason  to  holier 
that  infant  mortality  in  cities  is  attributable  in  no  small  roetisure  to  the  ui 
of  diluttid,  sophisticated,  and  artificial  milk.     The  importance  of  undihir* 
lutlk  from  a  pure  source  to  the  welfare  of  children  is  far  from  bcii 
ally  appreciated.     The  cjuality  of  milk  is  of  comparatively  little  nui 
after  eliildhood,  because  it  then  usually  enters  but  little  into  the  diet,  but 
the  chief  reliance  is  upon  milk  in  infancy  its  purity  is  then  of  the  utmoi 
importance. 

The  general  principles  which  should  govern  the  management  of  tbf»  aaa 

affections  a!\«r  the  period  of  early  childhood  are  appUoable  to  the  differcet 

*  Vide  Smith  on  I*i«mstf  of  Ckitdrat, 
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forms  of  disease  embraced  under  the  name  of  cholera  infantum,  with  certain 
modifications  which  will  be  here  referred  to  very  briefly.  The  treatment,  in 
the  first  place,  has  reference  to  the  form  of  cholera  infantum  which  is  pre- 
sented. In  the  acute  form,  resembling  the  cholera  of  adults,  in  which  there 
is  a  liability  to  a  rapidly  fatal  termination  by  exhaustion  from  loss  of  fluids, 
the  patient  falling  into  a  state  of  collapse,  the  indications  are  to  arrest  the 
Tomiting  and  purging,  to  restore  warmth  to  the  surface  by  the  application  of 
dry  heat,  mustard-water,  and  the  warm  bath,  and  to  sustain  the  powers  of  the 
system  by  stimulants  and  nourishment.  For  the  arrest  of  the  vomiting  and 
purging  opiates  are  to  be  relied  upon,  as  in  the  cholera  of  adults,  but  they 
are  to  be  given  with  much  circumspection  in  order  to  avoid  risk  of  narcotism. 
Exclusive  of  this  form,  the  affections  do  not  occur  with  a  sudden  and  violent 
attack,  but  as  a  rule  they  are  developed  gradually  and  tend  to  become  chronic. 
3Iea8ures  for  the  relief  of  vomiting  are — a  sinapism  to  the  epigastrium ;  crea- 
sote,  which  in  doses  of  a  sixth  or  an  eighth  of  a  drop  in  mucilage,  repeated 
after  each  act  of  vomiting,  sometimes  acts  like  a  charm ;  the  subcarbonate 
of  bismuth  in  doses  of  from  ten  to  thirty  grains ;  small  doses  of  calomel  with 
chalk,  chloroform,  and  hydrocyanic  acid.  With  reference  to  this  symptom  a 
careful  regulation  of  the  ingesta  is  requisite,  and  milk  with  lime-water,  given 
in  small  quantity  at  a  time,  will  often  be  retained  when  other  articles  of 
nutriment  are  rejected. 

With  reference  to  the  diarrhoea,  occasionally  a  laxative  is  useful,  and  a 
few  grains  of  calomel  or  blue  mass,  followed  by  the  syrup  of  rhubarb,  are 
well  adapted  for  this  purpose.  There  are  no  indications  for  mercury  except 
as  a  remedy  for  vomiting  and  an  occasional  laxative  remedy,  the  convenience 
of  its  administration  being  perhaps  its  chief  recommendation  in  cases  of 
young  children.  Opium  in  some  form  with  due  circumspection  is  to  be 
employed.  It  is  most  efficient  when  given  by  enema,  provided  it  be  admin- 
istered with  proper  care  and  retained.  If  given  by  the  mouth,  the  Dover's 
powder  is  an  eligible  preparation.  Hypodermic  injections  of  morphia  should 
not  be  given.  liF  the  dejections  denote  acidity,  chalk  in  powder  or  mixture, 
or  lime-water,  is  indicated.  The  mineral  and  vegetable  astringents  are 
highly  important.  Of  the  mineral  astringents,  the  most  efficient  are  bismuth, 
lead,  and  the  persulphate  or  pernitrate  of  iron.  The  nitrate  of  silver  is 
highly  recommended  by  some  authors.  Of  the  vegetable  astringents,  kra- 
meria,  tannic  acid,  kino,  catechu,  hacmatoxylon.  geranium,  and  rubus  villosus 
are  articles  from  which  a  selection  may  be  made  or  which  may  be  tried  in 
succession.  Dr.  W.  By  ford  Kyan  claims  remarkably  good  results  from  bel- 
ladonna conjoined  with  nux  vomica  and  arsenic* 

Attention  to  diet  and  regimen  is  of  prime  importance.  Many  children, 
there  is  reason  to  believe,  die  with  these  affections  from  an  insufficiency  of 
nutriment.  Pure  milk  is  the  most  appropriate  article  of  food.  It  may  be 
rendered  more  nutritious  by  the  addition  of  boiled  flour,  powdered  biscuit,  or 
other  farinaceous  preparations.  Gelatin  and  arrowroot  or  other  amylaceous 
substances  alone  are  inadequately  nutritious.  The  essence  of  meat  and  strong 
broths  are  often  taken  with  avidity  by  very  young  children,  and  the  desire 
for  them  should  be  indulged  and  encouraged.  This  remark  is  also  applicable 
to  broiled  tender  meats  taken  in  a  solid  form.  Within  the  past  few  years 
the  use  of  raw  meat  has  been  recommended  as  a  form  of  diet  adapted  to  the 
aflfections  under  consideration,  and  it  is  frequently  taken  with  relish.  Tender 
beef  is  to  be  preferred,  but  mutton  and  chicken  are  sometimes  more  accept- 
able to  the  patient.  The  meat  is  to  be  finely  hashed,  and  may  be  given  in 
thi.s  way,  or  it  may  be  made  into  a  kind  of  purte  by  being  reduced  to  a  pulp 
in  a  mortar  and  pressed  through  a  fine  sieve,  so  as  to  separate  the  vessels  and 

^  American  Practitioner,  June,  1885. 
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areolar  tissue.  If  the  child  manifest  an  aversion  to  it  as  thus  prepare< 
hashed  meat  or  pnlp  may  he  rendered  palatahle  hy  the  addition  of  salt,  s 
or  some  kind  of  preserve,  or  it  may  be  added  to  a  broth  made  with  m 
tapioca.  Cooked  tender  meats,  however,  are  generally  more  accept 
equally  digestible,  and  not  less  nutritious.  The  liability  to  taenia  as  a  r 
of  eating  uncooked  meat  renders  its  use  of  doubtful  propriety. 

As  regards  the  administration  of  different  kinds  of  food,  the  quantity  j 
at  a  time  is  to  be  graduated  by  the  ability  of  the  stomach  to  retain  and  d 
it ;  and  this  is  the  only  rule  of  limitation.  It  is  of  vast  importance  foi 
physician  not  to  deem  it  too  trivial  to  enter  into  full  and  minute  direct 
with  respect  to  the  details  of  nourishment.  He  should  bear  in  mind 
children  often  die  from  innutrition  through  the  apprehensions  and  ignor 
of  nurses  and  mothers. 

In  conjunction  with  diet,  alcoholic  stimulants  are  highly  useful.  A 
drops  of  brandy  or  some  kind  of  spirit  may  be  given  at  short  intervals 
advantage.  The  preparation  known  as  calisaya  cordial  or  elixir  is  well  si 
to  children,  combining  a  tonic  and  stimulant  in  a  form  agreeable  to  the  t 
The  need  of  a  stimulant  is  shown  frequently  by  the  avidity  with  which 
dren  take  it  in  these  affections. 

Finally,  removal  from  the  city,  either  to  a  situation  on  the  seaboard  ( 
a  salubrious  point  inland,  is  the  most  efficient  of  all  curative  means. 
measure,  if  not  deferred  too  long,  rarely  fails.  If  other  measures  be 
speedily  successful,  this,  whenever  practicable,  should  be  resorted  to  wit 
delay.  If  it  be  not  practicable,  the  child  should  be  in  the  open  air  as  b 
as  possible,  and  should  be  carried  daily  as  far  from  home  as  coovenien 
order  in  this  way  to  secure  a  change  of  air. 

The  head  symptoms  referred  to  in  the  clinical  history  claim  snstd 
measures,  stimulants,  and  nourishment,  conjoined  with  mild  revulsives 

In  thcvse  affections  hope  of  recovery  need  not  be  relinquished  unde 
assemblage  of  symptoms  which  may  seem  to  render  the  prognosis  as  unfii 
able  as  possible.  Patients  sometimes  recover  after  lingering  for  a  long 
on  the  verge  of  the  grave.  The  reason  is  that  the  affections,  when  they  p 
fatal,  do  not  necessarily  involve  incurable  lesions  of  structure,  but  a  ! 
result  is  due  to  protracted  irritation,  exhaustion,  and  innutrition. 

Epidemic  Cholera. 

The  term  epidemic  cholera  is  selected  as  the  one  most  frequently  used 
the  most  convenient  to  designate  a  disease  which  has  received  a  great  Tt 
of  names,  such  as  Indian,  Oriental,  and  Asiatic  cholera,  cholera  aspk; 
spasmodic  cholera,  malignant,  pestilential  cholera,  etc.  etc.  The  etync 
of  the  word  cholera,  it  is  true,  is  singularly  inappropriate,  accepting  the 
vation  which  signifies  a  flow  of  bile ;  but  our  present  knowledge  does  not 
rant  a  name  expressive  of  the  pathological  character  of  the  disease.  1 
over,  it  is  to  be  presumed  that  the  disease  is  not  essentially  the  sav 
sporadic  cholera.  The  two  are  not  merely  different  varieties  of  one  dii 
but  they  are  distinct  individual  affections,  having  certain  prominent  v 
toms  in  common,  but  differing  in  essential  points  relating  to  clinical  hb 
pathological  character,  causation,  and  prognosis. 

For  an  account  of  the  prevalence  of  this  remarkable  epidemic  in  difi 
countries  and  at  different  times  the  reader  is  referred  to  other  works.  8nl 
to  say  that  the  disease  appears  to  be  indigenous  in  India,  and  to  haTe  ei 
there,  both  as  a  sporadic  and  an  epidemic  affection,  for  a  long  period. 
other  parts  of  the  world  it  has  made  brief  visitations  solely  as  an  epidi 
In  1817  it  began  its  march  from  Bengal,  and  during  the  foUowing  I 
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jears  it  traversed  nearly  the  whole  of  the  known  world.     It  prevailed  in  dif- 
ferent parts  of  the  American  continent  for  the  first  time  in  1832,  and  ajrain 
iol834.     It  began  its  march  a  second  time  from  India  in  1847,  and  again 
tnversed  the  greater  portion  of  the  globe,  prevailing  in  the  United  States  in 
1819,  *50,  *5],  and  '52.     Beginning  again  its  march  over  the  globe  in  1864, 
h  reached  this  country  in  1866,  and  during  this  and  the  following  year  it 
prevailed  in  many  of  the  large  towns  in  the  different  States  of  the  Union.     It 
Bay  le  proper  to  add  that  my  opportunities  for  observing  the  disease  in  1849 
tod   1852  were  ample.     During  these  years  I  treated,  in  hospitals  and  in  pri- 
nts practice,  about  200  cases,  recording  at  the  bedside  the  histories  in  about 
90  cases.   A  few  cases  came  under  my  observation  in  1866  and  1867.   The  dis- 
ease    prevailed  in  different  parts  of  this  country  in  1873.*     In  1883  cholera 
Appeared  in  Egypt,  and  since  then  it  has  prevailed  in  Italy,  Spain,  and  the 
iout.hem  part  of  France. 

■^N'ATOMiCAL  Characters. — With  the  exception  of  the  presence  in  the  in- 
^i»ie8  of  specific  organisms,  there  is  nothing  in  the  pathological  anatomy  of 
-^^tic  cholera  which,  so  far  as  at  present  known,  can  be  considered  as  pathog- 
Doioonic  of  the  disease.  The  same  changes  may  be  met  with  in  severe  cases 
**^^poradic  cholera.  The  anatomical  appearances  vary  according  as  death 
**^^8  place  during  the  algid  stage  or  during  the  stage  of  reaction.  The 
'P^nges  of  the  algid  or  asphyctic  stage  will  be  first  described.  Post-mortem 
"S^dity  is  marked ;  it  comes  on  soon  after  death  and  continues  for  a  long 
*^^e.  In  some  cases  shortly  after  death  visible  twitchings  of  the  muscles 
^cur,  and  occasionally  con.siderable  movements  of  the  limbs.  The  heat  of 
^Me  body  is  preserved  for  a  long  period  after  death,  and  there  may  be  even 
^  post-mortem  elevation  of  the  temperature.  The  surface  of  the  body  has  a 
^Jtnotic  hue,  especially  in  the  dependent  parts  and  in  the  extremities.  The 
^«rou8  surface  of  the  small  intestine  has  a  rosy  color.  The  intestine  is  not 
Mbtended  with  gas,  but  in  typical  cases  it  contains  a  large  (sometimes  an  enor- 
mous) quantity  of  yellowish-white  fluid,  holding  in  suspension  small  white 
9akes,  and  hence  presents  a  heavy,  flabby,  sodden  appearance.  The  mucous 
Surface  of  the  small  intestine  is  swollen,  oedematous,  moderately  congested, 
«nd  may  contain  ecchymoses.  The  congestion  and  the  extravasations  are  most 
marked  in  the  lower  part  of  the  ileum,  and  usually  are  not  present  in  either 
the  large  intestine  or  the  stomach.  The  solitary  follicles  and  Peyer's  patches 
•re,  as  a  rule,  considerably  swollen,  and  are  frequently  surrounded  by  a  zone 
of  congestion.  The  mesenteric  glands  are  moderately  enlarged.  The  sur- 
face of  the  mucous  membrane  is  coated  with  tenacious  mucus.  There  are 
marked  inflammatory  changes  in  the  intestinal  coats,  indicated  by  an  in- 
creased number  of  lymphoid  cells  in  the  mucous  and  submucous  coats.  After 
death  the  epithelial  cells  lining  the  mucous  membrane  are  extensively  desqua- 
mated, and  may  be  found  in  the  intestinal  contents.  The  view  has  prevailed 
that  this  desquamation  occurs  during  life  and  constitutes  a  lesion  character- 
istic of  cholera.  Competent  observers  have  failed  to  find  intestinal  epithe- 
lium in  any  considerable  quantity  in  the  discharges  during  life.  There  is  no 
ground  for  assuming  that  during  life  an  extensive  desquamation  of  the  epi- 
thelium takes  place. 

In  the  intestinal  contents  and  in  the  walls  of  the  intestine  are  found 
comma-shaped  bacilli,  which  were  discovered  by  Koch,  and  which  will  be 
considered  fully  under  the  head  of  Causation.  The  comma  bacilli  are  usu- 
tUy  abundant  in  the  intestinal  contents.     They  are  found  in  the  glands  of 

*For  an  aooonnt  of  the  cholera  epidemic  in  1873,  vide  Reports  prepared  under  the 
JHneiiom  of  the  SurgemirGeneral  of  the  Army.  1875,  published  by  the  Govemnieut  of 
Iht  Unital  States.  ^'^  '  '  "• 


644 


SPORADIC  CHOLERA,  CHOLERA  LXFAyTUAf,  ETC. 


Lit'berkuhn,  between  the  epithelium  of  these  glands  and  the  meinbrana  ^To- 
pri:i^  and  to  some  extent  in  the  tissue  outside  of  the  glandii.  Thej  are  not 
present  in  the  blotMl  or  in  other  organs  of  the  body. 

Cliiiii^es  in  other  part^  ♦►f  the  body  are  in  great  part  erplicable  by  the 
enoruious  transudation  of  fluid  from  the  blood  into  the  intestines.  The 
blood  is  dark,  and  from  loss  of  water  is  so  thick  and  viscid  that  it  cirt^u- 
lates  with  difficulty  during  life.  It  is  accumulated  chiefly  in  the  Inrj" 
veins  and  in  the  right  cavities  of  the  heart,  where  it  may  be  fluid,  •  f  it 
may  contain  sofij  dark,  or  in  some  cases  decolorized  cloths.  The  bc^irr. 
especially  its  loft  ventricle,  is  generally  firmly  contracted.  By  way  of  L»>in- 
pensation  far  its  loss  of  serum,  the  blood  absi»rbs  fluid  from  the  ti*<ue», 
and  hence  these  are  found  abnormally  dry.  The  muscles  are  firm,  dry, 
and  dark-red  in  color.  In  consequence  of  the  concentration  of  the  flurJ 
in  the  serous  cavities,  the  pleani,  pericardium,  and  peritoneum  are  often 
covered  with  a  thin  layer  of  sticky  substance  which  has  been  sc^metimes 
mistaken  for  an  inflammatory  exudation.  The  meningeal  vessels  of  the 
brain  and  cord  are  often  congested.  The  cerebro-spinal  fluid  is  diniinl6he<i 
and  the  substance  of  the  brain  and  cord  is  finn  and  dry.  The  lungs  eulbtpse 
to  an  unusual  degree  in  conse(|uence  of  the  empty  and  dry  state  of  the  iTin 
chi.  The  upper  portion  of  the  lungs  is  usually  dry  and  light  colored,  and  the 
lower  portion  is  frequently  engorged  with  blood.  There  are  sometimes  hem- 
orrhages in  the  lungs.  tSmall  ecchymoses  arc  usually  present  in  the  tissue  of 
the  pleural  and  of  the  pericardial  membranes.  The  spleen  may  be  small, 
flabby,  and  dark  red,  or  it  may  be  swollen.  There  is  nothing  noticeable  in 
the  liver.  The  kidneys  in  this  stage  are  not  usually  swollen.  The  veins 
may  be  somewhat  distended,  and  ecchymoses  are  often  found*  Yellowish- 
white  patches  in  the  cortex  of  the  kidney,  indicating  fatty  degeneration  of 
the  epithelium,  appear  in  the  asphyctic  stage,  but  they  are  more  abundant 
later.  The  mucous  membrane  of  the  pelvis  and  calyces  is  hypcrsrmic  and 
ecchymosed.     The  bladder  is  contracted  and  nearly  or  quite  empty. 

The  composition  of  the  blood  in  cholera  patients  has  lieen  studied  with 
great  care  by  C.  Schmidt,  He  found  that  the  degree  of  concentration  »»f  'Iil 
blood  generally  reached  its  maximum  in  thirty-six  hours  after  the  onset  of 
the  choleraic  discharges,  at  which  time  the  relative  proportion  of  solid  eou 
stituents  may  be  nearly  one  and  a  half  times  greater  than  normal.  Thii 
increase  pertains  mainly  to  the  organic  matters  in  the  blood.  As  it  ta  eblefl; 
the  chloride  of  sodium  that  escapes  in  the  transudation^  the  relative  quautit 
of  phosphates  and  of  potash  salts  in  the  blood  is  in  creased.  The  functions 
of  the  kidneys  being  suspended,  there  is  an  accumulation  of  urea  and  of 
extractive  matters  in  the  blood.  The  percentage  of  red  and  while  corpuj*idc3 
in  a  given  quantity  of  blood  is  increased.  The  red  corpuscles  are  i^hninkMi. 
The  white  corpuscles  are  often  found  in  clumps  in  the  blood  after  death. 

In  the  stage  of  reaction,  or  typhoid  stage,  tlie  morbid  changes  arc  notably 
diflTerent,     The  tissues  no  longer  are  abnormally  dry.    The  intestinal  content*^ 
do  not  present  the  rice-water  character,  but  are  stained  with  bile  and  snm 
times  with  blood.    They  usually  have  a  pasty  consistence.    The  soliury  folli- 

l-cles  and  Peyer's  patches  may  be  pigmented.    The  congestion  may  have  di 
J>cared,  or  in  its  place  there  may  have  developed  a  more  intense  infl  i  » 

Ithan   was  present   in   the  first  stRge.     Follicular  ulcers  are  not   iii 
Changes  similar  to  those  in  dysentery,  with  diphtheritic  infla  I 

aeerosis,  occasionally  make  their  appearance  in  this  stage  in  tb* 
inc.     In  the  brain  and  cord  there  are  often  congestion  and  incrca 

""Cerebro-spinal  fluid.  The  lungs  not  infrequently  are  oedematous  aTj  i  .  ,  _ 
a*mic.  Pneumonia  may  develop  in  this  stage.  The  spleen  may  be  nortni 
in  sixe  or  swollen.     The  most  important  changes  relate  to  the  kidoejs*     VoU 
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low]n<i;  the  tnsemia  of  the  first  stage,  parenchymatous  and  fatty  degenerations 
of  the  renal  epithelium  ensue.  Sometimes  an  acute  diffuse  nephritis  develops. 
The  kidneys  are  congested  and  swollen,  especially  in  the  cortical  portion.  Yel- 
lowish streaks,  indicating  fatty  degeneration,  appear  in  the  swollen  cortex,  in 
which  the  normal  markings  are  obscured.  The  dark-red  color  of  the  pyramids 
contrasts  with  the  yellowish-white  aspect  of  the  cortex.  The  epithelium  of 
the  tubes  in  many  places  is  desquamated  and  has  undergone  parenchymatous 
and  fatty  degeneration.  Hyaline,  granular,  and  fatty  casts  are  found  in  the 
tubes.  Parenchymatous  degeneration  of  the  liver  and  of  other  organs  may 
be  present  in  this  stage. 

Clinical  History. — In  the  great  majority  of  cases  the  disease  is  pre- 
ceded by  simple  diarrhoea,  the  dejections  being  greater  or  less  in  number, 
copious,  and  painless.  The  duration  of  this  preliminary  diarrhoea  varies  in 
different  cases  from  a  few  hours  to  several  days.  With  this  diarrhoea  in 
some  cases  occasional  vomiting  occurs.  Aside  from  these  symptoms,  nothing 
denotes  a  tendency  to  the  disease.  The  system  otherwise  is  but  little  or  not 
at  all  disturbed,  and  it  is  often  difficult  to  persuade  the  patient  that  the  intes- 
tinal disorder  is  of  any  special  importance.  Of  45  cases  in  which  the  exist- 
ence or  otherwise  of  premonitory  diarrhoea  was  noted  in  the  histories  which 
I  have  recorded,  it  existed  in  34  ca.ses  and  was  wanting  in  11.*  Statistics  on 
a  larger  scale  show  a  much  smaller  proportion  of  cases  in  which  the  premon- 
itory diarrhoea  is  wanting.  Thus  the  report  of  the  (Tcneral  Board  of  Health 
of  London  for  1848-49  contains  the  statement  by  Dr.  MacLoughlin,  one  of 
the  sanitary  inspectors,  that  of  3902  cases  the  premonitory  diarrhoea  was  not 
wanting  in  a  single  case.  Of  142  cases  treated  in  hospital  in  Paris  by  Michel 
Levy,  the  premonitory  diarrhoea  was  wanting  in  only  (>.  Of  274  cholera  cases 
treated  in  the  different  Parisian  hospitals  in  1853,  the  existence  of  premon- 
itory diarrhoea  was  ascertained  in  140,  in  the  remainder  of  the  cases  it  being 
absent  or  its  existence  not  ascertained.  By  some  the  period  during  which 
the  premonitory  diarrhoea  exists  is  reckoned  as  a  stage  of  the  disease.  This 
is  obviously  improper,  as  there  is  nothing  then  distinctive  of  epidemic  cholera, 
and  during  the  prevalence  of  the  epidemic  very  many  have  the  same  kind  of 
diarrhoea  without  the  development  of  cholera.  The  simple  diarrhoea  which 
prevails  extensively  during  the  prevalence  of  cholera  is  called,  in  France, 
cJuAf^iue — a  term  adopted  to  a  considerable  extent  in  other  countries.  By 
German  writers,  however,  this  term  is  used  to  designate  a  mild  form  of 
cholera.  In  a  practical  view,  the  importance  of  taking  cognizance  of  the 
premonitory  diarrhoea  is  very  great,  as  will  presently  appear. 

The  development  of  cholera  is  generally  first  denoted  by  characters  relating 
to  the  intestinal  evacuations.  If  diarrhoea  have  existed,  the  discharges  are 
suddenly  increased  in  quantity,  or  sudden  and  copious  liquid  discharges  with- 
out previous  diarrhoea  mark  the  onset  of  the  disease.  This  constitutes  the 
attack,  and  in  the  majority  of  cases  it  occurs  during  the  night.  The  cha- 
racteristic stools  consist  of  a  thin  liquid  generally  known  as  the  rice-water  or 
choleraic  discharge.  The  liquid  is  generally  yellowish-white  and  slightly  opal- 
escent. It  contains  in  greater  or  less  abundance  small,  white,  solid  particles, 
like  grains  of  rice  in  rice  water  or  flakes  of  curd  in  whey.  It  is  devoid  of 
bile,  but  may  be  somewhat  blood-stained.  There  is  no  distinctive  odor.  The 
reaction  of  the  fluid  is  neutral  or  slightly  alkaline.  It  contains  a  remarkably 
small  quantity  of  solid  constituents.  These  do  not  usually  exceed  1  to  2  per 
cent.     The  specific  gravity  varies  between  lOOG  and  1013.     The  chief  solid 

'  In  connection  with  the  history  of  a  cholera  epidemic  in  Buffalo  in  1849,  by  the 
author,  was  published  n  tabular  abstract  of  the  histories  of  3.3  not  fatal  and  of  34  fatal 
.  (Vide  Buffalo  Medical  Jowrwd,  1850,  vol.  v.) 
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iTigredient  is  chioride  of  sodium.     There  h  also  present  n*)mc  oirl 
I  afnraoiHum,  which  gives  the  alkaline  reaction,  and  a  very  small  i\n 
*al[»umen.     The  particles  resembling  ricc-jrrairis  are  coujposrd  of  nn. 
igranuhir  matter  and  i*omc  pus-eellji.     Occasionally  a  few  cylindrical  i 
l<5cll«  may  he  found,  but  they  are  not  abundant.    Various  h»w  vegetable  orpui- 
isms  arc  present  in  large  number.     Of  these  the  only  ones  of  impnrtAnrt.'  arc 
the  comma  bacilli  already  mentioned,  which,  as  will  be  shown  under  the  brad 
of  Causation,  are  doubtless  the  specific  cau^  of  the  disease-       The  «]uan- 
tity  expelled  at  eaeh  act  or  in  the  aggregate  is  very  variable.     A  large  t^uun* 
tity,  enough   to  nearly  fill  an  ordinary  chamber-pot,  sometimes  escApcjii  at  a 
single  dejection,  or  the  quantity  with  each  act  may  be  small.     The  ^jtiantity 
is  not  always  in  proportion  U)  other  fiymptoras  denoting  gravity.     The  dcj«'C- 
dons  are  not  accompanied  by  pain,  but  by  a  sensation  of  relief.     There  i*  no 
smarting  at  the  anus.     The  patient  is  stiddenl}''  impelled  by  a  sen%e  <»f  diit* 
Ptcn.^ion  to  evacuate  the  bowels,  and  when  the  *juantity  is  large  it  escapes  very 
rapidly.    In  some  cases  the  evacuations,  after  several  have  occurred,  vi  ! 

in  other  cases  after  a  time  the  liquid  flows  away  constantly,  the  pati^ 
unable  to  prevent  it.     The  characteristic  dejections  are  sometimes  waouo^. 
The  disease  has  been  called  cholera  sicca   when  death   takes  place  wtthoiTt 
i choleraic  discharges.     The  name,  however,  is  inappropriate.     In  the  : 

'cholera  sicca  the  rice-water-like  liipiid  is  present  in  the  alimentary  r 
the  quantity  found  after  death  may  be  unusually  large.     It  is  Cfi 
that  in  these  cases  the  peristaltic  niovementd  of  the  intestine  are  pi      ^  ^     , 
so  that  the  intestinal  contents  are  not  expelled.    These  cases  terminato  fatjillj 
with  great  rapidity* 

Vomiting  usually  occurs.     In  a  diagnostic  and  pathological  view  it  b  less 

importiint  as  a  symptom  than   the  characteristic  diarrhu?al  discharges.     In 

some  cases  it  is  a  prominent  and  persistent  symptom^  everything  taken  into 

the  stomach  being  reject^^d ;  but  lu  other  cases  it  occurs  r»ccasionalh%  and 

, sometimes  it  occurs  at  the  onset  and  ceases.    The  matter  vomitt'd  is  a  watery 

liquid*  frequently  consisting  chiefly  of  water  which  has  been  drunk,  but  some- 

f  times  it  is  evidently  a  transuded  liquid.    The  ouantity  may  exceed  that  of  the 

lljquids  ingested.     The  vomite^d  liquid  is  usually  neutral,  but  it  is  sutucitniPi 

'mcid.     The  vomiting  is  not  preceded  or  accompanied  by  much  nausrsi.     The 

act  of  vomiting  occurs  suddenly,  and  appears  to  arise  simply  from  disteBsio 

ot*  the  stomach. 

These  symptoms,  conjoined  with  a  sense  of  prostration,  more  or  less  fttebk 
ness,  and  generally  frequency  of  the  pulse,  coolness  of  the  skin,  or  rn-r-r  ?ri 
lion,  with,  in  some  cases,  cramps  of  the  muscles  of  the  limbs,  may  ♦ 
the  clinical  history  of  the  disease.     In  other  wonls,  the  disease  m. 
end  spontaneously  or  be  arrested  without  symptoms  other  than  ih- •   ;  ^ 
described.     The   vomiting  and  purging  cease,  improvement  a<  rrj 
ttther  symptoms  follows,  convalescence  is  at  once  declared,  an!    r 

The  duration  of  the  disease  in  these  cases  is  brief — a  few  btajr>  *juis 
r'*  large  proportit»n  of  cases,  however,  the  disease  docs  not  pyrs^ite  jRirli  ^ 
ivomble  course.  A  group  of  striking  symptiims  becomes  dcveliqietj,  and  th 
[disease  passes  into  what  has  been  called  the  algid  or  cyanoscd  stage,  or  mor 
leommonly  the  stage  of  collapse.  It.  remains  to  sketch  the  furtlivr  dinietl 
Flistory  in  these  cases. 

Important  symptoms  pertain  to  the  circnlation.     The  pulse  is  u^TiatlT  fn 
quent  and   prcquirtionalely   feeble,  b«riiting  I'iO,  l.HO,  or  1-4I>  per  minat«, 
in  some  cases  it  becomes  more  and  more  feeble  without  acceleratio<i,      I  bjin 
observed  it  to  fall  below  the  nonnal  frequency.     AV^hen  the  stale  of  Polt«|M 
is  fully  developed  the  pulse  at  the  wrist  is  extinct.     Feebleness  or  ab* 
of  the  apeX'beat  of  the  heart  and  of  the  heart-sounds  also  sUows  gr 
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dimiDislied  power  of  this  organ.  The  blood  stagnates  in  the  veins,  giving 
rise  to  lividitj  at  the  roots  of  the  nails  and  a  dusky  hue  of  the  prolabia,  face, 
■nd  surface  of  the  body  generally.  Hence  the  significance  of  cholera  cf/a- 
mssi*  and  cholera  a*phyxta  as  names  of  this  stage  of  the  disease.  If  vene- 
section be  practised,  the  blood  trickles  from  the  aperture,  not  flowing  in  a 
projected  or  continuous  stream.  Leech-bites  do  not  bleed  as  usual.  The 
blood  is  manifestly  thicker  than  in  health. 

The  respiratory  system  presents  striking  symptoms.  The  number  of  res- 
pirations is  usually  increased,  but  is  sometimes  diminished.  Dyspnoea  i^  occa- 
sionally complained  of,  and  sometimes  exists  in  a  distressing  degree,  owing 
to  the  feeble  circulation,  from  the  thickened  state  of  the  blood.  The  respi- 
ration is  frequently  suspirious  or  sighing,  and  irregular  in  rhythm.  The 
expired  air,  when  the  collapse  is  complete,  is  low  in  temperature  as  compared 
with  health  (76®  or  80**  F.),  giving  to  the  hand  a  sensation  of  coolness.  It 
contains  more  oxygen  and  less  carbonic  acid  than  in  health,  showing  a  notable 
deficiency  of  the  changes  incident  to  the  function  of  respiration.  The  voice 
undergoes  a  marked  change,  becoming  feeble,  raised  in  pitch,  husky,  and  not 
infrequently  extinct,  attributable  in  part  to  muscular  debility,  but  chiefly  to 
dryness  and  stiffness  of  the  vocal  cords.  In  the  moribund  state  the  tracheal 
rales  which  so  oflen  precede  death  from  other  diseases  are  wanting. 

Very  little  pain  is  experienced  except  from  muscular  contractions  or 
cramps.  As  regards  the  nervous  system,  the  disease  is  characterized  by 
mental  indifference  or  apathy.  The  patient  has  no  apprehensions,  although 
prior  to  the  attack  there  may  have  been  intense  dread  of  the  disease.  In 
some  cases  there  is  great  restlessness  and  jactitation,  and  in  other  cases  the 
patient  lies  quietly,  save  when  disturbed  by  evacuations  and  cramps.  The 
latter  give  rise  to  most  of  the  suffering.  Cramps  are  usually  but  not  invari- 
ably present.  They  are  seated  especially  in  the  feet,  calves,  and  abdominal 
walls,  the  muscles  of  the  upper  extremities  and  even  of  the  face  being  some- 
what affected.  The  prominence  of  this  symptom  renders  the  name  fpasmodic 
diolera  significant.  The  muscular  strength  in  some  cases  is  retained  in  an 
extraordinary  degree.  Patients  if  not  prevented  will  sometimes  get  up  and 
walk  about  even  a  few  moments  before  death. 

The  functions  of  most  of  the  secretory  organs  are  nearly  or  quite  suspended. 
No  bile  is  contained  in  the  matter  vomited  or  in  the  dejections,  and  the  urine 
is  suppressed.  Patients  do  not  weep.  It  is  a  remarkable  fact,  however,  that 
in  nursing  women  the  lacteal  secretion  may  continue.  The  disease  also  does 
not  prevent  the  occurrence  of  menstruation,  but  the  menstrual  discharge  is 
diminished.  The  skin,  in  addition  to  its  cyanoscd  appearance,  is  cold  and 
often  covered  with  a  copious,  viscid  perspiration  ;  but  in  other  cases  it  is  cold 
and  dry.  The  coldness  of  the  surface  is  like  that  of  a  cadaver.  Of  this,  how- 
ever, the  patient  is  not  conscious ;  on  the  contrary,  there  is  generally  a  sense* 
of  heat  and  a  desire  to  be  uncovered.  The  heat  of  the  body  is  diminished, 
as  shown  by  the  thermometer  in  the  rectum  or  vagina.  The  axilla  in  this  dis- 
ease does  not  give  a  fair  representation  of  the  internal  temperature.  The 
diminution  ranges  generally  from  two  to  four  degrees  below  98®,  but  it  may 
fall  to  90®,  and  even  considerably  lower,  and  it  has  been  known  to  fall  to 
73®.  The  skin  is  frequently  shrivelled  and  wrinkled  like  the  arms  of  washer- 
women. Its  elasticity  is  diminished,  as  shown  by  its  subsiding  very  slowly 
after  being  pinched  up.  The  tongue  gives  to  the  touch  a  sensation  of  cold- 
ness. Thirst  is  a  prominent  symptom.  The  patient  craves  constantly  cold 
drinks,  and  iced  water  or  ice  is  taken  with  great  avidity. 

The  general  aspect  in  the  collapsed  state  is  highly  characteristic.  The 
features  are  contracted,  the  eyes  sunken ;  the  whole  body  is  diminished  in 
bulk ;  the  patient  appears  to  have  suddenly  grown  old,  and  the  countenance 
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IS  often  so  much  changed  that  the  person  is  8carei?ly  recogaUable  hj  familtir 
friends. 

Of  the  faregoiii^  symptoms^  most  are  present  in  all  caiies  in  whi«'l     *      ' 
ease  is  not  speedily  arrested.     Differences  rehile  chiefly  to  the  * 
severity  of  the  di^eat^e.     In  stating  the  condition  of  patients  it  \»  v 
to  say  hr/ore  or  n/ter  collapse,  and  to  express  ditferent  dv^'reet^of  ihi  1 

state  by  saying  urmi-etMapged  or  comphtel^  cttliujmi^^i,     Collapse  i»  colJ^| 
when  the  pulse  at  the  wrist  is  extinct^  the  surface  cuid»  etc.     The  cnl' 
may  ensue  with  mure  or  less  rapidity — from  an  hour  to  six  or  ei^'hi  I 
ttt\er  choltrajp  dejections  occur.     It  occurs  almost  invariably  in  fatal  « 
the  mode  of  dying:  being  of  course  by  asthenia  ;  but  I  have  known  castfj*  to 
end  fatally  without  the  stage  of  collapse,  the  patient  becoming  comatoMd  and 
dying  by  apn*^a. 

The  patient  aft^r  emerging  from  the  state  of  collapse  does  not,  in  general, 
pass  at  once  inta  convalescence,  but  there  follows  a  period  of  the  di»ea!*e  com* 
monly  calked  the  shvje  ttf  rt action.  In  tbi^  stage  there  is  unually  fever,  the 
temperature  risintr  more  or  less  above  the  maximum  of  health,  Diarrht^a  not 
infreijuently  continues,  the  dejections  becoming  green  and  gelatinous.  \h^- 
entery  is  sometimes  a  sequeL  In  some  cases  constipation  more  or  less  *>l  -r, 
nnte  follows.  Vomiting  in  some  cases  is  a  troublesome  synifitom  in  thiiVht.JLO, 
the  vomited  matter  being  either  green  or  yellow.  Capillary  eongestion  of  tht- 
surface,  especially  of  the  face»  is  frequently  rafrked,  a«  in  cases  of  typhu*. 
The  renal  secretion  returns,  and  the  urine  is  albuminous,  brownish-rrd  in 
color*  and  it  contains  epithelial,  fatty,  and  hyaline  casts,  together  with  degen- 
erated renal  cells,  and  usually  also  red  and  white  blood-C(»rpuscles.  This  «tagc 
is  not  devoid  of  considerable  danger.  The  patient  may  be  worn  out  with  con- 
tinued vomiting  or  diarrhcea ;  somnolency  and  coma  become  develop4*d  in  s 
certain  proportion  of  eases,  dependent  probably  on  unemia ;  and  delirium  of 
a  passive  kind  is  not  uneornmon,  together  with  subsultus,  sondes,  and  other 
symptoms  of  the  typhoid  state.  Pneumonia  is  sometimes  developed,  A  fatal 
termination  ocenrs  in  a  pretty  large  proportion  of  the  ca^es  in  which  the  stai^e 
of  reaction  takes  place  ;  and  in  the  eases  w^bieh  feeover  the  powers  of  the  pvS 
tem  are  generally  impaired  for  a  long  period.  i'Nreptionally,  patients  emerjf 
from  the  collapsed  state  and  pass  either  gradually  or  quickly  into  con  vale 
cence  without  febrile  movement  or  other  symptoms  belonging  to  the  stAge  i 
reaction. 

Epidemic  cholera  has  a  brief  duration.     After  the  occurrence  of  the  chi 
racteri^tic  choleraic  dejections  death  sometimes  t^kes  place  within  two  or  thre 
hours,  the  patient  dying  as  if  from  profuse  hemorrhage.    The  duration  rarelj 
extends  beyond  ten  or  twelve  hours.     If  life  continue?  longer  and  either  deat 
or  recovery  ensue,  the  disease  has  run  its  course,  and  the  symptoms  denote 
its  sequels  or  et}'ects.     Assuming  the  disease  U>  be  parasitic,  the  local  emi- 
ditions  for  the  multiplication  of  the  parasites  continue  only  for  the  liiuit<Ki 
period  of  the  duration  of  the  disease  proper. 

PATHOLoniCAL  Char  ACT  RR.^ — Most  of  the  striking  phenomena  ol  the  difl 
ease  are  plainly  attributable  to  the  blood-lesions  resulting  fnun  the  Iomj*  of  rl 
constituents  found  in  the  choleraic  dejections.  The  blood  circu3 
difficulty,  and  the  changes  incident  to  respiration  take  place  ifn 
hence  the  feebleness  and  extinction  of  the  pulse,  the  cyanosJ 
peratxire,  thirst,  mental  apathy,  spasm,  unchanged  expired  air,  d 
lion,  etc.  etc.  The  retention  of  exerementitioua  principles  in  thr  . 
less  plays  an  important  part  in  the  production  of  morbid  pheo'  tu 
coma  which  occurs  in  some  cases  may  be  due  to  nrtemia.  ChQlestcmsoiia  may 
occur,  since  the  function  of  the  liver  is  suspended. 
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The  transudation,  however,  which  is  first  in  the  catenation  of  appreciable 
eTents  involves  an  underlying  pathological  condition.  That  this  condition  is 
due  to  the  invasion  and  growth  of  the  cholera  bacilli  to  be  presently  described 
is  Tery  probable.  Koch  is  of  the  opinion  that  these  bacilli  produce  some 
poison  which  is  absorbed  into  the  system  and  causes  the  severe  constitutional 
sjmptoms  and  the  lesions  of  organs  other  than  the  intestine. 

Causation. — Since  the  preceding  edition  of  this  work  an  important  addi- 
tion to  our  knowledge  of  epidemic  cholera  has  been  made  by  the  discovery 
by  Robert  Koch  of  a  form  of  bacterium  peculiar  to  this  disease  and  to  be  * 
regarded  as  its  specific  cause.  Koch  was  sent  by  the  German  government  as 
the  head  of  a  commission  to  investigate  epidemic  cholera  in  Egypt,  and  sub- 
sequently in  the  East  Indies.  He  discovered  the  cholera  bacillus  in  Egypt 
in  1883,  and  in  the  latter  part  of  that  year  and  in  the  early  part  of  1884 
he  continued  his  studies  of  this  organism  in  India. 

The  cholera  bacillus  is  shorter,  but  somewhat  thicker,  than  the  tubercle 
bacillus.  It  is  more  or  less  curved,  and  from  its  resemblance  in  shape  to  a 
comma  it  is  called  by  its  discoverer  comma  bacillus.  The  curve  is  not  always 
that  of  a  comma,  nor  is  one  end  usually  thickened,  like  the  upper  end  of  a 
comma.  Sometimes,  especially  in  cultures,  the  organism  presents  a  spiral  or 
corkscrew  shape.  These  spirals  represent  either  a  series  of  comma  bacilli 
joined  together  or  a  spiral  growth  of  a  single  organism.  From  this  appear- 
ance it  is  claimed  that  the  organism  should  be  called  a  ^irillum  or  a  vibrio, 
and  not  a  bacillus ;  but  there  is  some  doubt  as  to  the  interpretation  of  the 
spiral  mode  of  growth.      The  cholera  bacilli  multiply  by  transverse  fission. 

Although,  to  a  trained  bacteriologist,  the  morphological  appearances  of  the 
cholera  bacillus  are  quite  characteristic,  nevertheless,  for  certainty  in  diag- 
nosis, it  is  necessary  to  resort  to  artificial  cultures  of  the  organism.  The 
cholera  bacillus  grows  readily  in  a  great  variety  of  media,  of  which  the 
most  important  are  bouillon,  nutrient  gelatin,  agar-agar,  blood-serum,  potato, 
and  milk.  It  grows  best  at  a  temperature  of  between  30®  and  40<»  C.  (86**-104** 
F.).  It  can  be  cultivated  at  17®  C.  (62i°  F.),  but  its  growth  nearly  ceases 
below  16®  C.  The  most  useful  agent  for  the  study  of  the  diagnostic  charac- 
ters of  the  growth  of  the  cholera  bacillus  is  nutrient  gelatin  in  plate  and  in 
test-tube  cultures.  These  characters  are  manifest  within  twenty-four  hours 
aft«r  inoculating  the  gelatin  and  cultivating  at  a  temperature  of  about  21® 
C.  (70®  F.).  In  the  gelatin  cultures  on  plates  a  typical  colony  of  the  cholera 
bacillus  appears  as  a  small  glistening,  round  particle,  which,  when  examined 
with  a  low  magnifying  power,  presents  a  granular,  grayish  appearance  with  well- 
defined  but  slightly  irregular  borders.  Each  colony  is  surrounded  by  a  narrow 
clear  ring  caused  by  liquefaction  of  the  gelatin.  In  test-tube  cultures  the 
growth  of  the  colony  gradually  extends  from  the  surface  down  and  along  the 
line  produced  by  sticking  the  platinum  wire  into  the  gelatin  when  inoculating 
the  tube.  Corresponding  to  the  top  of  this  line,  the  gelatin  appears  to  be  occu- 
pied by  a  round  or  conical  air-bubble,  from  which  the  tapering  colony  extends 
in  the  line  of  inoculation.  There  is  a  moderate  liquefaction  of  the  gelatin 
around  the  colony.  Upon  sterilized  steamed  potato  at  ordinary  temperatures 
the  cholera  bacillus  grows  very  imperfectly,  but  between  30®  and  40®  C.  it 
grrowH  very  rapidly.  When  cultivated  and  examined  in  a  drop  of  bouillon  the 
cholera  bacilli  are  found  to  be  endowed  with  the  power  of  rapid  movement. 

The  form  and  the  development  of  the  cholera  bacillus,  together  with  the 
characters  and  the  conditions  of  its  growth  in  various  culture  media,  suffice 
to  distinguish  this  organism  from  all  other  forms  of  bacteria  with  which  we 
are  acrpiainted.  Many  other  comma-shaped  bacteria  are  known  to  exist,  but 
all  of  them,  such  as  the  comma  bacteria  of  Finkler  and  Prior  (p.  537),  those 
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found  somctiTnes  ib  the  saliva,  those  discovered  in  cheese,  in  foul  iriit«r«  ^te., 

can  be  positively  distinguished  from  the  chnlera  bacilli.     The  cholorai  h«c  illt 
are  peculiar  to  epidemic  cholera^  anil  hitherto  they  have  been  found  t*^*^  ^'  i'   ^^^^ 
intestines  and  the  dejecta  of  patients  aHected  with  this  diseai^eJ 
the  cholera  bacilli  are  invariabW  prcitent  in  the  intestinal  contents  aiM»  - 
lions  of  cholera  patients^  except  in  a  late  stage  of  the  di&ease  when  tho  j 
is  suffering  from  the  acr[uels  rather  than  fronj  the  immediate  effect^of  ch-M*  f.i 
It  is  certain,  therefore,  that  the  cholera  bacilli  and  the  disease  cholera  bear  a 
close  relation  to  each  other,  and  it  is  difficult  to  conceive  that  this  .*  1  i  v\ 

be  any  other  than  that  the  bacilli  are  the  cause  of  Asiatic  cholera.    In  m 

of  the  cholera  bacilli  in  animals  has  not  given  clear  and  sati^factury  t^ 
as  animals  under  normal  conditions  do  not  seem  to  be  suiscepiible  to  A 
cholera.     Still,  it  has  been  found  possible,  aft '^r  neutralizing  the  acidity 
gastric  juice  and  after  paralyzing  intestinal  peristole  by  opium,  to  f-Vt 
animals,  by  the  injection  of  cultures  of  cholera  bacilli  into  the  stom;" 
of  the  intestine  similar  to  those  in  cholera.     The  intestines  are  con-  i 

filled  with  fluid  or  semifluid  contents,  which  contain  cholera  bacilli  in  enor- 
mous numbers.  Satisfactory  inoculation  experiments  on  animals^  welcome  as 
they  would  be,  are  hardly  necessary  to  prove  the  causative  agency  of  the 
cholera  bacilli,  as  the  observations  on  human  beings  can  hardly  admit  uf  any 
other  interpretation  than  that  which  has  been  given.  In  every  case  whei«  it 
has  been  possible  to  fulfil  all  the  conditions  of  a  strict  proof  it  has  been  found 
that  peculiar  organisms,  whenever  constantly  asstmiated  with  the  lesioiis  uf  a 
given  disease^  are  the  specific  cause  of  that  disease;  and  in  no  in- 
BUpport  been  found  for  the  hypothesis  that  organisms  not  f*mnd 
and  constantly  associated  with  a  disease  are  present  tiimpl)*  because  tin?  <] 
ease  makes  a  favorable  soil  for  their  growth.  If,  then,  the  cholrra  hurt 
are  the  specific  cause  of  epidemic  cjfiolera^  it  is  important  to  kmiw  al! 
the  conditions  which  are  favorable,  as  well  as  those  which  are  hnsttle,  to 
the  growth  and  develop  men  t  of  these  organisms.  Our  knowledge  of  these 
conditions  is  as  yet  imperfect.  It  has  already  been  mentioned  that  growth 
of  the  cholera  bacilli  is  checked  by  a  temperature  much  bch>w  iH^  C. 
(i}\^  F.).  The  bacilli,  however,  are  not  destroyed  by  a  temperature  f«f^ 
below  the  freezing-point.  They  do  not  form  spores,*  and  arc  thcrcfm 
much  less  resistant  to  injurious  influences  than  the  spore-fonning  Weill 
Bueh  as  those  of  anthrax.  Cholera  bacilli  in  the  moist  condition,  howev 
may  preserve  their  vitality  for  five  or  six  nmnths,  and  after  special  ttnydi 
of  cultivation  for  even  a  year  or  more.  When  completely  dne<l  the  cholci 
bacilli  die  within  a  short  time.  They  are  very  susceptible  to  the  action 
luost  aeids,  which  even  in  very  dilute  solution  destroy  the  bacilli  or  ehi 
tlieir  gruwth.  They  are  destrfjyed  by  carbolic  acid  in  one-half  ot*  1  per  cei 
snlutitm.  This  agent  is  recommended  by  Koch  as  the  most  suitiible  for  f 
disinfection  of  cholera  stools  and  linen.  The  cholera  bncilli  grow  rapvdl 
upon  linen  soiled  with  cholera  dejecta,  so  that  after  twenty-fnur  houre  T 
linen  seems  to  present  a  pure  culture  of  these  organisms.  After  a  day 
two  the  bacteria  of  putrefaction  predtrnjinale  and  displace  the  comma  ba^'itlT 
The  cholera  bacilli  do  not  develop  in  very  foul  and  putrefying  eubst:4n  ^ 
The  cholera  bacilli  preserve  their  vitality  for  a  considerable  time  in  w^icr^ 

1  Kfich  found  cholenL  bacilli  in  the  water  of  a  tank  in  Tndta  which  wat«  u»chI  ftn 
drinking  puqtoses,  luid  which  was  coniaiiitnateil  with  the  d^ecLa  and  the  linen  o( 
diolern  patients. 

^  Huppe  and  others  describe  a  fragmentation  of  chulem  l>acilli  into  little 
ies,  which  thev  claim  are  more  resistant  than  the  Imcilti  niid  aiv  cnimhle  of  n  ^ 

into  bacilli.    I'heae  round  bodies  they  therefore  regard  as  spores  (anJuvsspufc^). 
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but  they  do  not  develop  in  water  unless  this  contain  a  certain  (not  too  small) 
proportion  of  nutritive  material. 

Tbe  question  now  arises,  How  far  is  it  possible  to  reconcile  the  doctrine  of 
m  special  contagium  in  cholera  stools  and  the  known  facts  concerning  this  con- 
tagium  with  the  views  derived  from  a  careful  study  of  epidemics  of  Asiatic 
cholera  ?  The  epidemiological  study  of  cholera  has  led  to  a  wide  although 
not  universal  acceptance  of  the  view  that  Asiatic  cholera  is  not  directly  con- 
tagious. The  following  are  the  main  considerations  upon  which  is  based 
the  opposition  to  the  doctrine  of  contagion : 

1.  CSP  those  who  are  brought  into  contact  with  or  close  proximity  to  cholera 
patients  the  proportion  who  become  affected  is  not  larger  than  that  of  those 
who  are  not  thus  exposed.  It  is  a  notorious  fact  that  physicians  and  nurses 
in  attendance  upon  cholera  patients  do  not  contract  the  disease  more  fre- 
quently than  others  living  in  the  same  locality.  In  this  respect  there  is  a 
marked  contrast  between  the  development  of  cholera  and  of  typhus  fever  in 
hospitals. 

2.  Although  there  is  no  ground  for  the  assumption  that  an  epidemic  of 
cholera  can  ever  originate  in  a  place  in  which  the  cholera  germs  have  not 
heen  introduced  either  by  persons  or  by  clothing  or  other  substances  derived 
from  a  cholera  locality,  nevertheless,  imported  cases  of  cholera  in  situations 
where  the  disease  had  not  previously  existed  very  frequently,  and  perhaps  as 
a  rule,  do  not  lead  to  its  diffusion. 

3.  The  epidemic  breaks  out  in  a  place  almost  simultaneously  in  different 
situations,  without  any  communication  of  the  cases  with  each  other. 

4.  It  is  diffused  too  rapidly  to  be  propagated  by  contapon.  If  contagious, 
it  must  be  most  highly  so  to  account  for  the  rapidity  with  which  it  extends ; 
and  the  latter  assumption  is  not  consistent  with  other  facts. 

5.  There  are  certain  places  which  possess  temporary  or  permanent  immu- 
nity against  the  invasion  of  Asiatic  cholera.  Lyons  in  France  is  such  a 
place.  From  its  well-known  immunity  Lyons  has  become  a  refuge  for  per- 
sons fleeing  from  cholera-infected  localities.  Although  such  persons  are 
readily  admitted  into  the  city,  there  has  never  been  an  epidemic  of  cholera 
in  this  place  except  in  a  very  limited  district.  Many  places  in  which  there 
is  immunity  from  cholera  are  known  to  exist. 

These  considerations  lead  to  the  conclusion  that  the  spread  of  cholera  is  not 
due  to  its  being  directly  communicated  from  those  affected  with  the  disease.  To 
explain  the  epidemiological  facts  concerning  cholera  the  hypothesis  has  been 
advanced,  and  has  met  with  wide  acceptance,  that  the  stools  of  cholera  patients 
contain  a  virus  which  is  not  capable  of  producing  cholera  at  once,  but  must 
first  undergo,  outside  of  the  body  and  probably  in  the  soil,  certain  unknown 
modifications  or  metamorphoses.  Cholera  has  therefore  been  classified  among 
the  miasmatic  contagious  diseases.  The  conditions  of  the  soil  favorable  for 
the  development  of  epidemic  cholera  have  been  investigated  most  carefully 
by  Pettenkofer.  These  conditions  are — first,  a  certain  degree  of  porosity  of 
the  ground;  second,  a  certain  amount  of  moisture  in  the  superficial  layers  of 
the  ground,  and  this  amount  must  be  neither  too  great  nor  too  small,  and  in 
most  places  is  indicated  by  a  sinking  of  the  ground-water ;  and  third,  a  cer- 
tain amount  of  organic  matter  suitable  for  the  growth  of  the  cholera  germs 
in  the  soil.  Such  matter  is  present  particularly  in  soil  contaminated  by  filth 
or  imperfect  drainage.  It  is  apparent  that  these  conditions  of  soil  may  in 
certain  regions  be  permanently  absent,  and  in  other  regions  be  temporarily 
absent.  Hence  is  explained  the  permanent  and  the  temporary  immunity  of 
certain  places  against  the  invasion  of  cholera. 

The  facts  which  have  been  mentioned  in  opposition  to  the  contagion  doc- 
trine of  cholera  and  in  support  of  the  essential  influence  of  local  conditions 
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in  the  development  of  the  disease  liave  led  Pettenkofer  and  his  followifr?  to 
reject  the  view  that  the  comma  bacilli  fouud  in  chulem  strioU  are  the  hj^  | 
causie  of  the  disease.  This  view,  they  say,  cannot  bo  reconciled  with  ej«MJ  m 
iological  faeti*, 

In  reitly  it  may  be  said  that  the  constunt  presence  of  cholera  bacilli  In  ih». 
inte!4tinul  eonteiits  of  cholera  patients  i»  an  eKtabli^hed  fact,  and  re<|uii 
explanation.     No  satisfactory  explanation  has  been  offered  or  seem-  *^ 
other  than  that  the  bacilli  are  the  cause  of  the  disease.     In  other  v 
dejecta  of  cholera  patients  do  contain  a  special  poi»on  capalile  vi   r 
cholera  without  utiderj;;oin^  any  special  uitUaniorphosis  in  the  soiL     P<i 
factit  speak  for  the  existence  of  tliis  coritagiuni  iu  the  stools*  t»ach  u 
repeated  instances  in  which  washerwuniun  have  contracted  cholera  by  ^ 
Ing  clothiTi^Lf  or  bed-linen  which  \ins  been  soiled  by  ihe  dejecta  of  vh. 
tients.      Macnuniara  relates  the  following  well-authenticated  ca»e  i; 
experience  in  the  East  Indies:*  *^  A  small  i|nantily  of  a  fresh  rice-waiti 

J  massed  by  a  patient  sufferin*^  from  cholera  was  accidentally  uiixc-d  with 
bur  or  five  trallons*  of  wiiter,  and  the  mixture  exposed  to  the  rays  ut 
tropical  sun  for  twelve  hours.  Early  the  fullowing  morning  niuet«*en  |>^  •[ 
each  swallowed  about  an  ounce  of  this  contanjiuated  water:  they  unly  par 
took  of  it  once,  but  within  thirty-six  hours  five  of  thesse  nineCueii  pcrsoi 
were  scixed  with  cholera.  In  this  instance  the  choleraic  evaeuation  did  ni 
touch  I  he  soil;  as  it  was  passed,  so  was  it  swallowed."  Cholera  was  tiot  pi 
vailing  to  any  considerable  extent  in  the  locality  at  the  time.  While,  thei 
these  and  other  ohjAervations  support  the  view  that  the  cholera  stools  eontai 
the  special  agent  of  infection  of  the  disease,  it  is  to  he  noted  that  this  tnfe 
tious  agent  must  be  reeeive<l  into  the  alimentary  canal  in  order  to  pmdu^ 
cholera.  Under  ordinary  circumstances  it  is  apparent  that  portions  of  choir 
stools  could  gain  access  to  the  digestive  tract  only  thrna|irh  great  carclesHnei 
We  know  that  bacteria  arc  not  conveyed  into  the  air  from  moisr  srtrf* 
and,  as  has  already  been  mentioned^  the  cholera  bacilli  arc 
being  completely  dried*  The  exhalations  and  the  urine  of  di- 
do not  contain  cholera  bacilli.  These  are  pre3«"^ut  noly  in  the  diiw*i 
from  the  intestinal  canal,  and  very  except ic»nally  in  the  vomits  It  is 
cable,  therefore,  that  with  ordinary  care  those  who  are  in  closo  proximit 
to  cholera  patients  arc  not  likely  to  contract  the  disease  merely  fj^3tn 
proximity. 

We  come,  therefore,  to  the  conclusion  thnt  an  epidemic  of  Asiatic  cboir 
is  due  to  an  infection  of  the  soil  or  of  the  drinking-water  of  the  localii 
hy  cholera  bacilli  derived  directly  or  in<iirectly  from  the  dejecta  of  cbolei 
patients.  That  the  coniaininatton  of  the  drinking-water  with  cholera  gc 
may  catise  an  outbreak  of  epidemic  cholera  seems  certain ;  but  it  i*  not  pi 
that  this  is  a  freijuent  mode  of  infection.  Probably  a  common  source 
,  fcetion  is  direct  contaH  with  objects  which  contain  cholera  bncilli.  snr 
might  come  from  eating  uncooked  fruit,  salads,  etc.  As  to  the  exncr  Tno< 
of  infection  we  are  in  most  cases  ignorant;  but  from  what  has  ■  ;  it 

apparent  that  the  known  facts  concerning  the  origin  and  devcb.|  i   e| 

demies  of  cholera  are  not  opposed  to  the  accoptance  of  Koch's  disoov^rj 
tiie  cholera  bacilli  ar*d  of  their  causative  relation  to  the  <lisoasc. 

Great  importance  is  to  be  attached  to  the  auxiliary  or  prodispositig  e^ti 
of  Asiatic  cholera,  as  it  is  within  our  power  to  prevent  many  of 
Unfa\*orahle  hygienic  conditions,  especially  such  as  affect  the  purity  of  t 
drinking-water  and  of  the  soil,  are  most  potent  factors  in  aiding  th«>  derrloj 
ment  of  cholera.     By  improvement  in  sanitary  conditions  place*  havo 
rendered  nearly  or  cjuite  exempt  from  the  inva>iion  of  cholera,  even  in  Il>dl 
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ikthome  of  the  disease.  Individual  predisposition  also  plays  an  important 
itte.  The  cholera  bacilli  are  destroyed  by  acids,  even  by  the  acid  gastric 
]uee.  Disorders  of  digestion,  therefore,  which  reduce  the  acidity  of  the 
■ytric  juice,  facilitate  the  entrance  and  development  of  the  cholera  bacilli 
0  the  intestine.  Hence  deprivations,  intemperance,  depressing  emotions, 
iier-exertion,  fear  of  the  disease,  are  auxiliary  causes  in  certain  cases. 

Qkolera  has  prevailed  in  all  climates  and  at  all  seasons.  In  temperate 
dUMtes  it  has  prevailed  most  frequently  in  late  summer  and  in  the  autumn, 
heble  persons  are  more  apt  to  be  attacked  than  the  robust.  As  regards 
i|e,  no  period  of  life  is  exempt,  but  the  largest  proportion  of  fatal  cases  is 
ttODg  persons  advanced  in  life.  Excluding  old  persons,  the  mortality  is 
b|[|C8t  after  adult  age,  next  in  early  infancy,  and  last  in  childhood  and 
mth.  A  certain  degree  of  immunity,  at  least  for  a  few  years,  is  afforded 
If  baving  experienced  an  attack  of  cholera. 

IhAGNOSls. — During  the  prevalence  of  cholera  there  is  no  difficulty  in 

neo^izing  the  disease  when  fully  developed  ;  that  is,  when  symptoms  denot- 

•  ii|: existing  or  impending  collapse  are  present.     There  is  scarcely  any  other 

iieue  in  which  the  diagnostic  features  are  so  strongly  marked ;  but  it  is 

ttoeedingly  important  to  recognize  it  before  it  has  advanced  sufficiently  to 

:  jBufest  its  most  obvious  striking  characters.     The  diagnosis  is  then  to  be 

'  Wd  mainly  on  the  characteristic  intestinal  evacuations.     As  soon  as  the 

»aUed  rice-water  or  choleraic  stools  are  apparent  the  patient  is  to  be  con- 

fliered  as  attacked  with  cholera.     In  a  very  small  proportion  of  cases  these 

eneottions  do  not  occur  at  all,  or  not  until  other  symptoms  characteristic 

rfthe  disease  become  developed.    The  diagnosis  in  these  cases  must  be  based 

ifn  the  latter. 

It  is  important  to  recognize  cases  of  cholera  which  appear  in  places  where 

MCfHdemic  prevails.     Prophylactic  measures  to  be  effectual  must  be  applied 

to  the  first  eases  of  cholera  which  appear  in  a  ccmim  unity.     Hitherto  it  has 

Im  by  no  means  easy  to  distinguish  the  first  cases  of  cholera,  especially  if 

Aflj  do  not  terminate  fatally,  from  sporadic  cht»lera  or  cholera  nostras.     We 

ygflo,  however,  in  the  recognition  of  Koch's  comma  bacillus  a  means  of 

ORain  diagnosis.     In  general,  from  twenty-four  to  forty-eight  hours  will  suf- 

ioe  to  establish  the  diagnosis.    If  it  happen  that  the  cholera  bacilli  are  found 

■  almost  pure  cultures  upon  the  surface  of  the  cholera  dejecta  or  upon  the 

Imb  soiled  thereby,  the  diagnosis  is  esta})Iished.     Usually  it  is  necessary  not 

•ily  to  make  stained  microscopical  preparations  from  the  stools,  but  also  to 

fKpare  cultures ;  which  is  done  by  first  making  a  plate  culture  in  nutrient 

(iktin.     From  the  characteristic  colonics  which  develop  in  the  gelatin  pure 

odtnresmay  be  made  in  test-tubes  containing  nutrient  gelatin,  and  specimens 

iH  be  examined  in  a  drop  of  bouillon  in  order  to  study  the  properties  oTf  the 

iriig  bacilli.     At  present,  undoubtedly  few  practising  physicians  possess  the 

kiDwledge  requisite  for  the  preparation  of  such  cultures.     This  knowledge, 

howeTer,  is  not  difficult  to  acquire,  and  at  least  in  every  large  community 

mne  one  should  be  found  who  is  capable  of  making  the  diagnostic  tests  which 

ktre  been  mentioned. 

Cholera  is  to  be  discriminated  from  the  simple  diarrhoea  which  generally 
mcedes  it,  and  which  during  the  continuance  of  an  epidemic  affects  a  large 
mnber  of  persons  without  eventuating  in  cholera.  It  is  probable  that  this 
•cnionitoTT  diarrhoea  proceeds  from  the  epidemic  cause,  but  casos  are  not  to 
c  considered  as  cases  of  cholera  when  neither  the  choleraic  discharges  nor 
d^r  characteristic  symptoms  occur.  This  discrimination  is  important  with 
rferenre  to  determining  the  rate  of  mortality  and  the  value  of  tliorapeutical 
Mmsures.     The  apparent  success  attending  the  practice  of  some  physicians  or 


554  SPQBADIC  CHOLERA,  CHOLERA  INFANTUM,  ETC. 

followmg  the  employment  of  certain  methckds  of  treatment  muf  depend  on 

cases  of  simple  dtarrha?a  being:  reckoned  as  ca»es  of  cbolem. 

This  JiaL»Ui*c  is  one  of  the  most  in»idiou?i  in  ius  approaches.     Aflde  fwtn  a 
mild  diarrhcea  it  gives  no  waniing  of  the  atlack.     So  little  are  paticnf^  <••♦«- 
scious  of  danger  that  they  often  ap>h»gizo  for  givini;  ihe  physician  the  trou* 
ble  of  visiting  them,  when  a  glance  suffices  to  show  that  they  are  on  the 
of  collapse*     It  Lehooves  the  physiciun  in  all  catjcs  of  simple  diarrh«»a  <3 
an  epidemic  of  cholera  to  carefully  watch  the  evacuation.^  with  referei 
the  diagncisis.     On  the  other  hand,  during  an  epidemic  physicians  ar*    ... 
infrequently  called  to  see  persons  who   under  nervous  excitement  imi^ue 
that  they  are  about  to  be  attacked,  when  no  symptoms  of  the  di^ea^e  aw 
present.     These  have  been  appropriately  called  casea  of  cliohrapkuhia. 

Prognosis. — Of  those  attacked  with  cholera,  a  large  proportion  die.     Th« 

average  rate  of  niortnlity  iii  hoMpitaln  varies  from  one-half  to  one-third.    ^" 
developed  in  hospital  ward.s  among  [>atient«  admitted  for  rtfb*»r  di^ea 
proves  fatal  in  the  great  majority  of  cases.     In  private  \  especial U 

among  the  better  classes  oi  society,  the  mortality  is  con  .  le?**      In 

individual  cases  the  prognosis  is  widely  different  according  to  liie  peri 
the  disease  at  which  the  patient  is  first  seen.     If  the  patient  he  seen  In 
diately  after  the  attack,  before  serious  blood-lesions  have  oeeurred,  thtf  pros- 
pect of  an  arrest  of  the  disease  is  good  ;  hut  if  the  disease  have  adv^nctni 
the  stage  of  collupse  the  prognosis  is  always  exceedingly  unfavurable,     Af 
reaction  from  the  collapsed  stjite  the  danger  is  still  great,  but  th<  c»*e9 
which    recovery   takes    place    preponderau.*.      The   statistical    researehes 
Duchesne  show  the  rate  of  mortality  at  different  periods  of  life  in  the  ej 
demic  at  Paris  in  liS4i).^    The  proportion  in  1000  in  subjects  less  than  fii 
years  of  age  was  1  iH ;  from  tive  to  fifteen  years,  5U ;  from  fifteen  to  thirij 
years^  177;    from  thirty  to   forty-tive  years,  254;   from   forty-five  to  sixti 
years,  206;  and   from  sixty  to  eighty-five  years,   U>2.     The  mode  of  dyin 
is  in  general  typical  at  asthenia.     Accumulation  of  lic|Utd  in  the  air-iuk 
very  rarely  takes  place. 

Prevention  op  Cholera, — The  prophylaxis  of  cholera  claims  con.sider 
tiori  under  a  distinct  heading,  and  I  give  it  precedence  mcr  the  therapeutic 
management,  in  view  of  its  greater  relative  importance.     In  ailditiou   to  tfc 
removal,  as  far  as  possible,  of  all  the  auxiliary  causes  f»f  disease  which  coq 
tribute  to  render  the  special  cause  of  cholera  efficient,  the  prevention  involve 
prompt  attention  to  the  diarrha^a  which  in  the  great  majority  of  cases  pr 
cedes  the  attack.     This  premonitory  diarrha^a  is  amenable  to  simple  uiea^ur 
f)i  treatment,  and  if  effectually  treated  there  is  reason  to  believe  the  snpcrvoi 
tion  of  cholera  is  prevented.     All  physicians  who  have  had  much  practic 
ac(|uaintance  with  this  disease  will   bear  testimony^/i/irf,  to  the  fact  that 
attack  of  cholera  is  generally  preceded  by  diarrhoea;  and  secomt^  to  the  fao 
that  an  attack  very  rarely  occurs  when  this  diarrhoea  receives  approprial 
attention.     Giving  results  of  my  own  experience  with  respect  to  the  fact( 
just  stated,  in  1811^*  for  the  space  of  three  months  I  prescril>ed  for  as  inany 
private  patients  with  the  premonitory  diarrhcea  as  my  physical   cndunince 
would  permit,  my  practice  being  chiefly  among  the  prudent  clas5H»s,  and  I 
had  during  that  epidemic  but  10  cases  of  cholera  in  private  practice.     In 
only  one  of  these  JO  cases  did   I  prescril>e  for  any  premonitions,  and  in  the 
single  case  the  prescriptiim  was  for  a  slight  nausea  only.     In  each  of  the 
10  ca%e8  either  the  premonitory  diarrha^a  did  not  exist  or  it  wag  iicgicct<Hl. 
During  another  epidemic  in  1852,  I  had  about  the  same  number  of  ca«i«8  of 
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cholera  in  private  practice.  In  not  a  single  case  had  I  been  called  upon  to  pre- 
scribe for  premonitory  diarrhoea,  and  I  prescribed  for  hundreds  of  persons 
with  simple  diarrhoea,  not  one  of  whom  had  an  attack  of  cholera.  The  expe- 
rience of  others  would  doubtless  furnish  in  like  manner  evidence  of  the  altovc 
stated  facts,  and  from  these  facts  the  following  conclusion  may  be  drawn : 
Except  the  very  small  proportion  of  cases  in  which  cholera  is  not  preceded 
by  diarrhoea  it  may  with  almost  absolute  certainty  be  prevented.  It  needs  but 
a  little  reflection  to  see  the  immense  practical  importance  of  this  conclusion. 

The  treatment  of  diarrhoea  during  a  cholera  epidemic  is  simple.  An  opiate 
eonjoined  with  an  astringent  remedy,  regulated  diet,  rest,  and  recumbency 
suffice.  A  few  drops  of  laudanum  with  camphor,  or  the  camphorated  tincture 
of  opium  in  conjunction  with  the  tincture  of  kino,  catechu,  or  krameria,  a 
salt  of  morphia  or  opium  with  either  tannic  acid  or  the  acetate  of  lead  or 
bi&muth  and  capsicum,  may  be  given  in  doses  sufficient  to  arrest  the  diar- 
rhoea at  once,  and  repeated  often  enough  to  prevent  its  recurrence.  Inas- 
much as  the  bacilli  enter  the  body  probably  by  way  of  the  digestive  system, 
the  free  use  of  the  mineral  acids  may  be  useful  as  a  prophylactic  measure, 
these  being  found  to  be  destructive  to  the  parasite  out  of  the  body. 

The  great  difficulty  as  regards  the  prophylaxis  is  in  the  prompt  application 
of  simple  but  effectual  treatment  in  all  cases  of  diarrhoea  during  the  epidemic. 
Very  many  pay  no  attention  to  the  premonitory  diarrhoea  through  ignorance, 
and  not  a  few  of  those  better  informed  neglect  it  either  from  recklessness  or 
because  they  cannot  appreciate  the  fact  that  a  disorder  so  slight  and  ordinary 
can  be  a  precursor  of  a  malady  of  such  gravity  as  cholera.  Public  announce- 
ments by  handbills,  articles  in  newspapers,  etc.  of  the  importance  of  promptly 
resorting  to  treatment  for  diarrhoea  fail  in  accompli.shing  the  object.  The 
only  effectual  plan  is  to  organize  a  sanitary  police,  and  to  provide  for  one  or 
two  domiciliary  visits  daily  at  every  house  within  the  limits  of  the  epidemic, 
the  purpose  of  the  visits  being  to  inquire  if  any  one  be  affected  with  diarrhoea, 
to  impress  the  importance  of  immediate  attention  to  it.  and  when  circum- 
stances render  it  necessary  to  supply  appropriate  remedies  at  once.  This 
plan,  faithfully  carried  out,  demonstrates  that  cholera  is  in  a  great  measure 
preventable.  The  prevention  is  effected  by  arresting  at  once  diarrhoea  as 
often  and  as  socm  as  it  occurs.  Abundant  proof  of  the  successful  operation 
of  the  system  of  the  house-to-house  visitation  was  furnished  by  its  practical 
results  in  London  and  other  towns  in  Great  Britain  during  the  epidemic 
of  1849. 

Another  mode  of  escaping  the  disease  is  to  remove  without  the  range  of 
its  prevalence.  Persons  not  compelled  to  remain  by  necessity  or  by  a  sense 
of  duty  should  go  beyond  the  limits  of  the  epidemic ;  and  the  removal  of 
persons  in  districts  where,  owing  to  the  activity  of  auxiliary  causes,  the  dis- 
ease is  especially  rife,  should  be  enforced  as  a  sanitary  measure  by  municipal 
authority. 

The  foregoing  remarks  relate  to  the  prevention  of  cases  of  cholera  during 
an  epidemic.  To  prevent  the  epidemic  is  an  object  of  still  greater  importance. 
This  is  to  be  done  by  thorough  sanitary  measures  in  regard  to  the  removal  of 
filth,  attention  to  sewers,  cesspools,  and  privies,  also  to  wells  or  other  sources 
of  water-supply,  together  with  proper  protection  against  causes  of  disease  from 
waMte-pipes  in  houses,  by  providing  against  overcrowding  of  tenements,  etc., 
and  by  efficient  quarantine  regulations.  Ships,  merchandise,  luggage,  etc.  com- 
ing by  sea  or  land  from  a  cholera  region  should  be  effectually  disinfected. 
The  clothing  of  persons  from  an  infected  place  should  he  di.**infocted,  but  only 
those  need  be  detained  in  quarantine  who  are  suffering  from  cholera  or  diar- 
rhoea. It  is  of  the  utmost  importance  to  disinfect  thoroughly  the  stools,  the 
linen,  and  the  bed-clothing  of  cholera  patients — in  fact,  everything  with  which 
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by  any  clianoe  the  discharges  of  the  patient  cun  come  in  contact.     Thf  mfvct 
nseful  a^^ont  for  disinfecting  the  stools  iji  carholic  acid^  which  ma- 
in a  r>  per  cent,  solution.     fc?iilphate  of  iron  is  not  an  effective  di 
the  stooKi,    By  these  means  the  introduction,  or  at  lea^t  the  spread,  " 
perms  may  be  prevented.    If  these  means  do  not  prove  pr**tcCtive,  it 
they  are  not,  and  perhaps  cannot  be,  employed  with  siifEcient  com] 

for  with  our  present  views  of  the  causation  of  the  diseaftc  it  may  hn i 

that  if  the  cholera  bacilli  can  be  completely  excluded  cajsea  of  cholera  can  nut 
occur. 

When  the  introduction  of  the  disease  is  not  prevented,  the  prevention  ( 
it8  diffusion  is  practicable  by  the  prompt  and  effective  disinfection  of  ever 
house  in  which  it  occurs.  In  this  way  an  epidemic  is  **  stamped  oat."  Tha 
this  is  practicable  was  demonstrated  in  the  city  of  New  York  in  180r>. 
thousand  cases  occurred  in  that  year  in  different  situations  widely  separate 
from  each  other.  Cases  occurred  in  362  houses,  all  of  which  were  in«tantlj 
disinfected  and  all  local  appreciable  causes  of  disease  were  removed.  In 
instance  did  the  disease  extend  beyond  the  house  in  which  a  case  oceur 
These  facts  are  of  momentous  importance,^ 

Treatment, — To  consider  the  host  of  remedies  and  of  therapeutical  m 
ures  which  have  been  advocated  as  more  or  less  efficacious  in  the  treat niertt 
this  disease  would  ret|uire  not  a  little  space.     There  are  but  few  articles 
the  materia  mediea  wliich  have  not  been  tried,  even  including  antimony  a 
drastic  purt^atives.    Much  injury  has  doubtless  been  done  by  ovt?r-medicati 
under  the  idea  that  the  treatment,  as  regards  activity,  must  be  propurtioriai 
to  the  amount  of  danger  from  a  diseas45.     On   the  uther   hand,  many  of  t 
remedies  winch  have  been  employed  exert  Uttle  or  no  effect  either  for  gun 
or  harm.     It  would  be  unprofitable  to  devote  space  to  the  eonsidemtton 
the  ^rcat  variety  of  practice  which  the  literature  r»f  cholera  affords,    Accg 
ing  the  parusitic  d(»ctrine,  a  specific  remedy  must  be  a  parasiticide,  capa" 
securing  by  its  toxical  effect  upon  the  parasite  its  destruction  Mtthin  the 
tinal  canal.     As  yet  no  such  remedy  is  known  ;  but  there  is  reason  \o  belle 
that  the  disease  is  frec|uently  controlled  by  efficient  treatment,  and  when  n 
arrested  the  recovery  may  depend  on  the  judicious  employment  of  mcasu 
for  that  end.     In  the  present  state  of  our  knowledge  the  ohject^of  trcatinc 
are  the  prevention  of  the  immediate  serious  consei|uences  of  the  action  o| 
the  parasite,  and  to  obviate  the  tendency  to  death,     I  shall  limit  niyselj 
to  a  brief  statement  of  the  principles  of  treatment  which  my  own  experien 
and  reflections  have  led  me  to  regard  as  most  consistent  with  our  preae 
knowledge. 

The  treatment  is  to  be  considered  as  applicable  to  the  different  fsta^c 
namely,  bef^^re  collapse,  during  the  collap.sed  stage,  and  after  reaction,     I*ri«i 
to  collapse  the  paramount  object  is  the  arrest  of  the  intestinal  effusion*    Tb 
effiJMon  is  the  first  appreciable  link  in  the  chain  of  morbid  petiueneea^  am 
it  be  promptly  arrested  before  it  has  proceeded  so  far  as  lo  affect  sei  * 
the  blottd  and  circulation,  the  patient  is  usually  safe.     The  remedy  on 
most  dependence  is  to  be  placed  in  effecting  this  object  is  opium.    Home  fo 
<»f  opiate  is  to  be  given  prunijttly  in  doses  sufficient  to  effect  the  object,    Tli^ 
fctrrn  iA'  opiate  is  to  be  chosen  with  reference  to  proinptnetw  of  action  and  t 
probability  of  its  being  retained.    Opium  in  substance  is  unsuitable,  from  I 
comparative  slowness  of  its  action.    Laudanum  or  the  acetated  tincture  or 
acjueous  preparation  is  to  be  preferred ;  but  the  article  which  I  have  been  I 
to  regard  as  the  most  eligible  is  a  salt  of  morphia,  administered  by  placttij 

'  For  fiinher  details  «nd  fMr  the  pmcesses  of  disinfection,  vide  B^^HUi  t/  fAe  MttmpeU 
itiin  Rwird  </  IJealti*,  New  York,  1807. 
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it  dry  upon  the  tongue.  In  the  endeavor  to  effect  the  object  of  treatment 
in  this  stage  moments  are  precious,  for  there  is  always  danger  that  if  the 
object  be  not  promptly  effected  the  patient  will  fall  into  the  collapsed  state. 
The  opiate  should  therefore  be  given  at  once  in  a  full  dose.  A  grain  of  a 
nit  of  morphia  is  rarely  if  ever  too  large  a  dose  for  an  adult.  A  physician 
should  if  possible  remain  with  the  patient.  If  the  first  dose  be  quickly 
rejected,  a  second  should  be  instantly  given.  The  remedy  is  to  be  repeated 
at  intervals  of  from  one-half  to  three-fourths  of  an  hour  until  the  dejections 
cease.  If,  owing  to  the  occurrence  of  vomiting,  the  administration  by  the 
mouth  be  ineffectual,  it  should  be  given  by  the  rectum,  and  in  cases  in  which 
the  symptoms  are  urgent  both  modes  of  administration  should  be  resorted  to. 
The  system,  even  in  this  stage  of  the  disease,  is  not  readily  affected  by  opiates 
thus  given.  In  view  of  the  importance  of  the  object,  if  it  be  necessary  in 
order  to  effect  it  some  risk  of  inducing  narcotism  is  justifiable ;  but  if  the 
administration  be  in  the  hands  of  the  physician,  and  the  effects  of  the  doses 
watched  with  care,  danger  from  this  source  may  be  avoided.  The  practical 
point  is  to  employ  the  remedy  promptly  so  as  to  effect  the  object,  bearing  in 
mind  that  the  delay  of  half  an  hour  or  an  hour  is  often  fatal.  Relying  upon 
the  opiate,  it  is  best  not  to  add  other  remedies,  lest  by  increasing  the  bulk 
of  the  doses  they  be  rejected.  A  full  dose  is  preferable  to  small  doses  fre- 
quently repeated,  because  the  effect  within  a  short  space  of  time  is  greater 
and  the  remedy  is  more  likely  to  be  retained.  Aside  from  the  rejection  of 
the  remedy,  vomiting  is,  if  possible,  to  be  prevented  in  view  of  its  perturba- 
tory  effects.  The  patient  in  this  stage  should  be  restricted  to  a  very  small 
quantity  of  water  or  spirit  and  water  given  at  short  intervals,  or  to  small 
pieces  of  ice.  Perfect  quiet  is  important.  He  should  not  be  permitted  to 
gret  up  to  go  to  stool,  and  he  should  be  urged  to  resist  as  much  as  possible 
the  desire  to  evacuate  the  bowels.  Frictions,  the  warm  bath,  sinapisms,  etc. 
in  this  stage  are  useless  and  hurtful. 

I  have  repeatedly  succeeded  in  arresting  the  disease  by  this  plan  of  treat- 
ment, and  when  it  has  been  arrested  before  the  stage  of  collapse  the  recovery 
is  usually  speedy.  Regulated  diet,  rest,  with  perhaps  a  tonic  remedy,  suffice 
for  the  cure.  The  bowels  should  be  allowed  to  remain  constipated  for  several 
days,  and  then  if  movements  do  not  spontaneously  occur  simple  enemas  will 
probably  be  suflScient.  If  not,  a  little  rhubarb  or  some  other  mild  laxative 
may  be  given.  I  believe  no  other  plan  of  treatment  promises  more  than  this, 
but  it  is  not  to  be  expected  that  it  will  always  prove  successful.  It  will  fail — 
or  rather  it  is  not  available — when,  owing  to  the  persistent  vomiting  and  fre- 
quent purging,  the  remedy  is  not  retained  sufficiently  long  to  exert  its  effect ; 
and  it  is  not  available  when,  owing  to  the  great  rapidity  of  the  transudation, 
the  state  of  collapse  occurs  so  quickly  that  there  is  not  time  enough  to  obtain 
a  remedial  effect.  These  diflSculties  are  equally  in  the  way  of  success  from 
any  remedies. 

The  foregoing  remarks  on  the  treatment  prior  to  the  phenomena  of  collapse 
were  written  before  the  hypodermic  method  of  administering  opiates  and 
other  remedies  had  come  into  vogue,  and  the  inquiry  has  arisen  whether  by 
means  of  this  method  the  opiate  plan  of  treatment  of  cholera  in  the  first 
stage  may  not  be  carried  out  more  efficiently  than  by  giving  opiates  by  the 
mouth  or  rectum.  Considering  the  great  importance  of  the  promptness  of  the 
effect  of  opiates,  and  the  uncertainty  attending  their  administration  by  the 
mouth  or  rectum,  owing  to  their  rejection  by  vomiting  or  purging,  and  the 
difficulty  of  absorption  if  they  be  retained  in  the  alimentary  canal,  the  hypo- 
dermic method  seems  to  offer  a  great  advantage  as  regards  speediness  and 
reliability  of  effect.  The  hypodermic  injection  of  3Iagendie's  solution  of 
morphia  was  employed  in  a  large  proportion  of  the  cases  which  came  under 
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my  obscrvjitian  in  1SG6,  The  vomiting,  purging,  and  oranips  were  ppeufnllyj 
arreiited  prouiptly  by  this  tnea.sure ;  recovery,  however,  followed  iti  a  \er 
suiall  pnipnrdon  of  cases.  So  far  113  my  expeneiice  goes,  it  afftirdj^  evideiio 
of  the  efficiency  of  the  measure  witli  re^^urtl  i^>  the  immetltjite  ubjecti»^ 
namely,  the  arrest  of  the  vomiting,  partying,  umj  erntnps^ — but  H  dues  titi 
afford  proof  of  it^  curative  eflficitcy.  With  regard  to  the  latter,  the  ehamct*! 
of  the  patients  is  to  be  borne  in  mind,  nearly  all  who  werfj  seen  in  the  fin 
stuj^e  being  inmates  of  the  liospitals,  and  many  being  afteeted,  when  attatlf 
with  cholera,  with  some  serious  chronic  disease,  s^ueh  as  phthisi/s  Bri^t'j 
disease,  etc*  The  hypodermic  injection  of  a  njlution  of  morphia  in  thisi  dig 
ease  is  to  be  employed  with  eircunii^pection.  Narcotism  is  sometimes*  indued 
by  an  amount  much  below  that  which  miglit  be  given  by  the  month  withoulj 
risk.  I  have  known  a  little  less  than  a  grain,  given  in  two  injections  with  af 
interval  of  two  hours,  to  produce  deep  nareotism.  The  tolerance  of  opiat 
in  large  doses  by  the  stomach  or  rectum  is  not  a  criterion  of  the  quantity  1 
be  injected  beneath  the  akin  in  epidemic  cholera. 

Rectal  injections  of  brandy  and  a  strong  tea-in fusion  were  used  conside 
ably,  with  apparent  efficacy,  in  arresting  the  evacuations  and  preventing  coi 
hipse.     The  proportions  used  were  half  an  ounce  of  brandy  and  two  ounci 
of  the  tea-infusion,  the  injections  being  rcpeate<l  every  half  hour,  ovcry  ho« 
or  after  longer  intervals  according  to  circumstances. 

In  the  stage  of  collapse  the  plan  of  treatment  indicated  prior  to  ttii«  %tnf 

may  prove  not  only  ineifeciual,  but  hurtful.  It  is  still  an  object  to  anvi 
intestinal  transudation  if  it  continue,  but  to  employ  opiates  largely  for  thl 
object  is  not  judicious  with  reference  to  the  recuperative  efforts  of  the  system. 
The  symptoms  in  this  stage  are  due  mainly  to  the  damage  which  the  bbn 
has  Bustained  in  the  loss  of  its  constituents  from  the  transudation  which  h« 
already  taken  place.  Opiates  may  be  given,  and,  owing  to  the  remarkabli 
degree  of  tolerance  under  these  circumstances,  they  may  \ye  given  in  cot 
siderablc  doses ;  but  much  care  should  be  observed  not  to  induce  nan*otisii 
They  should  be  given  by  either  the  mouth  or  the  reel  urn  ;  but  never*  in  thij 
stage,  by  the  bypodernnc  method.  Astringent  remedies,  if  the  stomach  wf 
retain  them,  may  be  added,  such  as  tannic  acid,  the  acetate  of  lead,  btsmutt 
etc.  If,  however,  these  or  other  remedies  provoke  vomiting,  they  will  tlj 
more  harm  than  good.  Remedies  to  allay  vomiting  may  be  tried — ^nAmcl] 
the  hydrocyanic  acid,  creasote,  chloroform,  etc.  1 

In  a  large  prop<»rtion  of  cases  after  collapse  has  taken  place  little  csin  bo 
done  with  much  hope  of  success.      Even  if  the  vomiting  and  purging  ccaji 
recovery  may  not  fullow.     The  blood  may  have  been  damaged  irrcmedial)l| 
I'nder  these  circumstances  it  is  plain  that  active  treatment  can  effect  nothing 
Recovery,  however,  in  a  certain  proportion  of  ca^^es  takes  place  and  under  j 
great  variety  of  treatnient.     It  may  take  place  when  no  treatment  is  pursne^ 
My  first  case  of  cholera  in  18411  illustrated  the  fact  just  stated.     The  paticfl 
was  brought  into  hospital  completely  collapsed,     I  remained  with  him  sever 
hours  and  resorted  to  various  therapeutical  measures.    At  length  all  measur 
were  discontinued.     He  was  allowed  to  drink  abundantly  of  mid  water,  iind* 
the  impression  that  the  case  was  utterly  hopeles.s.  and  therefore  the  induls* 
ence  could  do  no  harm.     Much  to  my  surprise,  after  an  absence  of  several 
hours  I  found  the  vomiting  and  purging  had  ceased  and  reaction  was  comin|^ 
on.     He  recovered  rapidly.     I  have  been  led  to  doubt  whether  any  actif 
treatment  is  of  use  in  the  collapsed  stage,  and  I  cnnnot  doubt,  that  it  is  oftn 
prejudieial.     The  oltject  of  treatment  in  this  stage,  aside  from  the  arrest  ri| 
vomiting  and  purging,  is  to  excite  and  aid  the  efforts  of  nature  in  restoring 
the  circulation,  together  with  the  functions  dejMpndent  ibcreon.    The  mea 
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to  be  employed  for  this  object  are  external  warmth,  stimulating  applications 
to  the  Buriace,  diffusible  and  other  stimulants,  and  alimentation. 

The  application  of  heat  may  be  made  by  means  of  warm  blankets  or  bottles 
of  hot  water  placed  near  the  body.  The  more  active  modes  of  applying  heat 
are  of  doubtful  propriety.  I  have  never  seen  benefit  from  the  warm  bath  or 
the  application  of  steam  or  hot  air.  It  is  not  desirable  to  excite  perspiration, 
and  if  perspiration  occur  it  should  be  wiped  away  with  warm,  dry  cloths. 
Violent  friction  does  more  harm  than  good.  The  surface  may  be  gently 
stimulated  with  sinapisms  or  the  tincture  of  capsicum.  Diffusible  stimulants 
in  the  form  of  spirits  and  water  should  be  given  as  freely  as  the  condition  of 
the  stomach  will  permit,  always  recollecting  the  risk  and  the  evils  of  inducing 
vomiting.  They  will  be  most  likely  to  be  retained  if  given  in  small  (|uantities 
at  a  time  and  oflen  repeated.  If  vomiting  be  provoked  by  either  drinks, 
remedies,  or  aliment,  more  or  less  injury  is  done.  The  ethers,  stimulants  such 
as  capsicum,  the  essential  oils,  cardamom,  ginger,  etc.,  are  appropriate  if  they 
be  grateful  to  the  stomach  and  retained.  Concentrated  nourishment—- essence 
of  meat,  chicken-broth,  and  milk — is  to  be  given  in  small  quantities  at  a  time, 
provided  the  stomach  will  retain  it.  It  is  doubtless  desirable  to  introduce 
liquid  into  the  system  as  far  as  possible.  The  only  objection  to  the  free 
ingestion  of  water  is  the  risk  of  provoking  vomiting,  ^mall  lumps  of  ice 
should  be  freely  allowed. 

If  the  patient  emerge  from  the  collapsed  state,  the  indications  are  to  support 
the  system  by  the  moderate  use  of  stimulants  and  by  alimentation  ;  to  restore 
the  function  of  the  kidneys  by  diuretic  remedies  and  mucilaginous  drinks. 
bearing  in  mind  that  uraemia  is  one  of  the  dangers  of  this  stage ;  to  restrain 
diarrhoea,  if  it  occur,  by  anodynes  and  astringents ;  to  strengthen  by  tonics ;  and 
to  palliate  by  appropriate  remedies  the  various  symptoms  which  may  arise. 

The  disinfection  of  the  intestinal  excreta  in  cases  of  cholera,  as  has  already 
been  mentioned,  is  important  in  view  of  the  fact  that  they  contain  cholera 
^rms ;  and  during  the  prevalence  of  an  epidemic  this  precautionary  measure 
should  be  resorted  to  in  all  cases  of  diarrhoea. 


CHAPTER    IX. 

INTESTINAL  WORMS. 

Atcaris  lumbricoides.— Oxyuris  Yprmicalaris. — Tricorophalus  dispar. — Ascaris  mystax. — 
Tenuc. — Trichina  spiralis. — Anchylostonia  duodeualc. 

OF  the  various  Entozoa  which  dwell  within  the  human  body,  the  largest 
number  is  found  in  the  intestines.  They  give  rise  to  more  or  less 
disturbance,  and  are  properly  enough  considered  in  connection  with  the  func- 
tional disorders  of  the  alimentary  canal.  I  shall  treat  of  intestinal  worms 
only  in  so  far  as  concerns  the  practical  duties  of  the  physician.  The  study 
of  these  and  of  other  parasites,  as  belonging  to  comparative  anatomy  and 
physiology  and  as  a  branch  of  zoology,  is  highly  interesting  and  has  led  to 
valuable  practical  results,  hut  other  points  than  those  which  relate  directly 
to  them  as  involving  morbid  conditions  would  be  here  out  of  place. 
The  intestinal  worms  of  frequent  occurrence  are  the  Ascaris  lumbricoides. 


560 


LSTESTtyAL   WORMS, 


luQibricoid  or  round  worm,  and  ihe  Ojt^hyU  verrnv'tthrU^  thread  ar  seal-wcmn. 
The  worm  known  as  Tricoc^phalna  dUimr  is  sufficiently  coiuiuon,  but  tii  of  little 
or  no  praeticHl  importance.  The  different  species  of  Tmnia,  or  tape-i«oriu,  arc? 
of  rare  occurrenct;  in  this  country,  but  their  presence  constitutes  aw  tiiiportAitt 
ntfectictn.  These  different  worms  will  be  noticed  nnder  dis^tinct  hrxid^.  The 
worm  called  Aiwhtfhstoma  duodouah  will  be  noticed  in  connection  with  the 
cylindrical  worms.  As  a ppropr lately  clasi^ed  among  the  iritestiujil  wanu*, 
because  received  and  developed  within  the  alimentary  caual,  the  Trickma 
spiralis  will  be  considered  in  this  connectioQ. 


Ascaris  lumbricoides. 

With  this  worm  every  young  physician  soon  becomes  familiar.  It  r««'ii 
bles  the  common  earth-worm.  It  is  the  motit  common  of  all  the  ime$tini| 
wiirms.  It  is  of  a  whitish  or  yellowish  color;  and  the  body  is  round,  fua 
form,  and  marked  by  a  number  of  tine  transverse  rin^».  The  mouth  is  @ui 
rounded  by  three  tubercles.  The  ^exe«  are  distinct.  The  niatefs  usually 
mea?»ure  from  four  to  m,x  inches  in  length  and  the  femakM  frum  ten  to  fou 
teen  inches. 

The  common  lumhricotd  worm  inhabits  the  small  intestine.  It  nr 
exists  in  early  infancy,  and  is  most  cummon  between  the  ages  of  three  as 
ten.  It  is  not  very  uncommon  in  adults,  hut  is  extremely  rare  in  old  a^ 
Thiri  species  of  worm  is  not  usually  solitary.  In  different  cases  the  numbc 
of  lumbrici  varies  preatly.  Sometimes  the  number  is  very  grreal,  and  li 
autopsical  examinations  tijcy  are  occasionally  coiled  together  so  as  to  funu 
balls  or  luasses  of  considerable  size.  Cruveilhier  cites  a  casein  which  m  *r. 
than  a  thousand  were  ftmnd  after  death.  They  are  not  infre<(uently  bti 
into  the  stomach  by  acts  of  vomiting,  and  are  ejected  from  the  mouth,  "j  ii.  v 
may  find  their  way  into  the  nares,  and  they  have  been  known  to  pass  into  the 
Eustachian  tube,  frontal  sinuses,  and  larynx.  They  may  migrate  from  the 
intestine  into  the  biliary  ducts  and  gall-ldadder.  In  a  subject  dead  with 
lumbar  abscess  connected  with  caries  of  the  vertebnc  I  found  a  great  ntimher 
within  the  hepatic  ducts,  some  extending  along  the  ducts  and  others  coiled 
up.  They  may  possibly  give  rise  to  hepatic  abscess.  They  may  pcnetrnte 
into  the  pancreatic  duct.  They  have  been  found  in  the  perit«incal  carifv 
and  in  abscesses  within  the  abLlomiual  walls.  In  these  caries  they  » 
through  intestinal  pednrations  caused  by  ulceration  or  sloughing  in« 
to  other  morbid  conditions.  It  is  not  probable  that  the  worms  ever 
forate  the  intestines,  as  was  formerly  supposed.  They  have  been  observe 
to  escape  from  the  body  through  fistula  communicating  with  the  lot 
tinal  canal. 

The  SYMPTOMS  denoting  the  presence  of  these  or  other  worms  withiix  tl 
intestinal  canal  are  obscure,     A  boat  of  symptoms  having  little  or  no  signij 
Cance  have  been  enumerated  by  writers.     Nothing  is  more  common  than  tl 
passage  of  lumbrici  from  the  stomach  or  bowels,  when  there  have  bt*en 
symptoms  of  disorder.      The  niorhid   elfccts   have   heretofore   been  ^cA 
exaggerated.     These  worms,  it  is  probnhle,  very  rarely  give  rise  to 
results  except   when  they  migrate  into  the  biliary  or  pancreatic  duo 
Eustachian  tube,  or  the  larynx  ;  and  these  migrations  are  exceedingly  in? 
quent.     There  is  no  foundation  for  the  belief  that  they  give  rw  tn  a  fit 
of  fever,  as  implied  by  the  term  worm  frvtr.     They  are   not  in'  id 

cases  of  ^iiVQT.  passed  from  the  bowels  and  found  in  the  intestiri  i]| 

but  their  presence  is  merely   a  coincidence.      That   they   may  give    rtjie 
convulsions,  epileptic  paroxysms,  chorea,  and  other  affect i''n><   i>f   the   a< 
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Toas  system,  as  is  generally  supposed,  must  be  considered  as  by  no  means 
established. 

Symptoms  generally  regarded  as  denoting  these  worms  are — colic  pains, 
tumefaction  of  the  abdomen,  impaired  appetite,  excessive  flow  of  saliva, 
diarrhoea,  itching  of  the  nose,  swelling  of  the  face,  offensive  odor  of  the 
breath,  disturbed,  dreamy  sleep,  and  grinding  of  the  teeth  during  sleep.  It 
L*  never  prudent  for  a  physician  to  declare  positively  that  a  child  between 
three  and  ten  years  of  age  has  not  worms,  for  he  is  liable  to  be  convicted 
of  error  by  the  operation  of  a  vermifuge  given  without  his  sanction  ;  but  the 
only  readily  available  diagnostic  proof  is  the  presence  of  one  or  more  in  the 
stools.  When  more  or  fewer  of  the  above-named  symptoms  are  present  a  brisk 
purgative  may  be  given,  the  stools  being  examined  with  reference  to  diagnosis. 
If  one  or  more  worms  be  passed,  it  is  proper  to  act  as  if  there  were  others 
remaining.  According  to  Davaine,*  a  microscopical  examination  of  the  feces 
will  show  the  characteristic  ova  if  lumbrici  be  present.  He  states  that  their 
ova  are  readily  recognized,  and  hence  the  diagnosis  may  be  made  positive  in 
this  way.  Practitioners  in  general,  however,  will  be  satisfied  to  base  the 
diagnosis  upon  other  facts. 

The  lumbricoid  worm  is  propagated  by  ova.  The  body  of  a  female  lum- 
bricus  contains  a  vast  number  of  eggs,  estimated  by  Eschricht  to  be  sixty- 
four  millions.  These  ova  are  discharged  with  the  feces.  The  observations 
of  Davaine  and  others  show  that  their  vitality  is  retained  for  many  months. 
Their  ingress  into  the  alimentary  canal  is  probably  by  means  of  water  con- 
taining them,  and,  finding  favorable  conditions  in  the  small  intestines,  the 
production  of  the  worms  takes  place.  That  special  conditions  are  required 
may  be  inferred  from  the  fact  that  these  worms  are  so  common  in  certain 
periods  of  life  and  so  infrequent  at  other  periods.  As  regards  the  nature 
of  the  conditions,  we  have  no  positive  knowledge ;  but  mucus  in  abundance 
Ls  supposed  to  be  a  favorable  nidus  for  their  production. 

The  expulsion  of  lumbricoid  worms  is  generally  effected  without  difiiculty. 
Beginning  with  a  brisk  purgative,  which  alone  is  sometimes  suflBciont,  an  anthel- 
mintic remedy  is  to  be  given  for  several  successive  days.  Of  the  various 
anthelmintics,  those  best  suited  for  the  destruction  of  these  worms  arc  cheno- 
podium  or  wormseed,  santonin,  and  spigelia  or  pinkroot.  Santonin  is  most 
easily  administered,  and  is  perhaps  as  effective  as  the  other  articles.  The  dose 
is  from  3  to  6  grains,  repeated  three  or  four  times  daily,  given  either  mixed 
with  sugar  or  made  into  dragies  or  troches.  Wormseed  is  taken  most  conve- 
niently in  the  form  of  the  oil.  From  5  to  10  drops  may  be  given  three  times  daily 
mixed  with  sugar  or  in  an  emulsion.  The  pinkroot  has  long  been  relied  upon 
as  an  efficacious  remedy.  The  infusion  may  be  used,  but  the  fluid  extract  of 
spigelia  and  senna  is  the  most  eligible  form,  the  dose  being  from  1  to  4  drachms 
three  times  daily.  Tanacetum  or  tansy  and  absinthium  or  wormwood  are  doubt- 
less efficacious  remedies.  All  these  remedies  act  toxically ;  that  is,  by  poison- 
ing the  worms.  After  two  or  three  days  a  brisk  purgative  should  be  given. 
If  with  this  treatment  no  worms  be  discharged,  their  non-existence  may  be 
inferred.  If  worms  be  brought  away  by  this  treatment,  it  need  not  be  con- 
tinued or  repeated  unless,  from  the  continuance  or  recurrence  of  symptoms 
denoting  disorder,  it  be  inferred  that  their  expulsion  is  not  complete.  The 
absence  of  the  ova  in  the  stools,  according  to  Davaine,  may  be  relied  upon 
as  proof  positive  of  the  absence  of  the  worms. 

*  TraiU  des  Knlotoairen  el  des  Maladies  vemiineMHA  de  P Homme  et  des  Animavx  domes- 
tiqrtuf,  1860.  The  reader  is  referred  to  thin  work  as  treating  of  entozoa  minutely  and 
comprehensivelv.  See,  also,  Heller,  in  Ziemssen^s  Cydojxxdin^  vol.  vii.,  Am.  ed.;  Lenck- 
art.  Die  memelUiehen  Paraaiteny  Leipzic,  1863-76 ;  and  Cobbold's  Treatise  on  Parasites, 
London,  1879. 
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With  a  view  to  prevent  the  ingestion  of  the  ova  of  Imnbriot  *t4«rnt5'»n 
should  be  directed  to  the  parity  of  the  water  used  as  drink.     Water  tiMu 
shallow  wells  in  the  neighborhood  of  dwellings  and  from  suiaU  rtvub*      ' 
be  avoided.     Filtrution  would  probably  prove  effectual  in  the  way 
iaxia.     Davaine  states  that  it  is  not  common  in  Paris  for  children  htiu 
to  be  affected  with  this  worm — a  fact  wlxich  he  at  tributes  to  the  cust* 
using  filtered  water* 

Oxynris  vermicularis* 

This  worm,  called  also  Ascart'^  vennictthirts,  atjd  commonly  knov 
thread-^  pin-,  seat-,  or  maw-worro,  inhabits  the  large  intcHtine,  vny^ 
rectum.    The  size  i^  small,  as  indieat<>d  by  certain  of  the  namee*  in  vov 
and  the  length  varies  between  two  and  five  lines.     The  vermicular  j    ^ 
fretjuently  exist  in  immense  numbers,  and  they  are  sumutimea  voided  In  lariie 
masses  or  balls  agglomerated  by  mucus.     They  occur  especially  lu  young 
children,  but  they  are  not  extremely  uncommon  at  any  period  of  life.    1  bAVc 
met  with  several  examples  of  their  occurrence  in  aged  persons. 

These  worms  occasion  pain  in  the  rectum,  tenesmus,  and  more  cepeoiiilly 
pruritus  at  the  anus.  The  latter  symptom,  which  is  often  due  to  an  herpeiio 
eruption  in  this  situation^  should  always  excite  suspicion  of  the  presence  of 


these  parasites, 
troublesome  at  night 


The  itching  often  occurs  in  paroxysms,  and  is  p 

Excitation  of  the  sexual  organs  frequently  or  i 

seminal  emissions,  and  it  is  stated  that  the  habit  of  mahturbation  in 
sex  may  originate  from  this  source.     In  girls  the  worms  sotnetimci?  ni 
into  the  vagina  and  occasion  pruritus  with   leucorrh«j3a.     The  diu    ;i    -       ^ 
made  without  difficulty.     On  examination  of  the  stools  the  worro>?  un     -  i   ; 
in  greater  or  less  number,  adhering  to  the  feces,  and  on  an  ocular  iii*i 
tion  of  the  anus  they  may  generally  be  discovered.     It  is  doubtful  if  lUj^ 
ever  lead  to  any  serious  disorders,  but  owing  to  the  irritatioo   whicli  they 
occasion  and  the  loss  of  sleep,  the  general  health  may  become  mare  ar  leSkS 
impaired. 

The  TREATMENT  IS  simple  and  efficacious,  but  it  may  -    ,    --     -   r    -    q 
amount  of  perseverance.    The  same  anthelmintics  may  be  * 
destruction  of  the  lumbricoid  worms,  given  in  the  same  way.    i 
dies  are  to  l>e  given  from  time  to  time.     In  addition,  enemas 
water,  salt  and  water,  or  soap  and  water  are  to  be  adn 
daily.     These  are  t43  be  continued  for  a  fortnight  or  l* 
symptoms  disappear.     The  treatment  by  enemas  alone  vs  i 
effectual.     Various  remedies  in  enemas  have  been  advised. 
vinegar,  empyreumatic  oiK  asafgetida,  camphor,  sulphide  **i  potasAmm^  etc. 
Injections  containing  a  small  percentage  of  carbolic  acid  are  cfBcaeiouH.    Ini'n- 
siou  of  quassia  and  decoction  of  aloes  arc  als4)  useful  in  enemas.     The 
tion  or  slight  inffamniation  about  the  anus  which  is  H4>metimtis  caused  1 
presence  of  these  worms  may  be  relieved  by  the  apf)Ueatiou  uf  a  sO" 
unguent  or  the  daily  injection  of  a  little  almond  or  olive  oil.     Extreme  ^ 
liness  is  essential  in  the  treatment.     Zenkei^  and  Heller  have  found  the 
of  this  parasite  beneath  the  nails.     The  danger  of  auto-infection  from  this 
source  should  be  guarded  against. 

Tricocephalus  dispar. 

Tht«  worm,  as  the  name  tricocephalus  denotes,  is  characterized  by  the  hair- 
like  appearance  of  the  cephalic  extremity.  It  is  from  an  inch  and' a  half  u» 
two  inches  in  length.     The  filiform  cephalic  portion  forms  about  two-thirdi 
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of  its  length.  As  in  the  ascaris  lumbricoides  and  the  oxyuris  vennicularis, 
the  two  sexes  are  distinct.  The  posterior  or  caudal  extremity  of  the  male 
is  eurved ;  that  of  the  female  is  straight  and  bluntly  pointed.  It  inhabits  the 
csecum  especially,  but  is  sometimes  found  in  the  colon,  and  very  rarely  in  the 
small  intestine.  The  propagation  is  by  ova,  which,  according  to  Davainc,  are 
readily  recognized  by  means  of  the  microscope  in  the  dejections.  The  parasite 
is  found  frequently,  when  sought  after,  in  the  bodies  of  subjects  of  all  ages 
dead  with  different  diseases.  Some  years  ago,  when  engaged  in  examining 
bodies  dead  with  typhoid  fever,  I  was  led  to  examine  the  caecum  for  it,  and  I 
rarely  failed  to  find  one  or  more.  It  is  not  positively  known  that  its  presence 
gives  rise  to  disorder.  Barth  of  Paris  reported  a  case  in  which  death  took 
place  with  the  symptoms  of  meningitis,  and  after  death  no  lesions  were  found 
witfaio  the  head,  but  the  intestines  contained  an  enormous  quantity  of  worms 
of  this  species. 

The  foregoing  species  of  intestinal  worms  belong  in  the  class  styled  by 
helminthologists  Nemaioda^  or  cylindrical  worms.  (See  Part  I.  p.  94.) 
Another  worm  belonging  to  this  class  was  described  by  Bellingham  under  the 
Dame  of  Atcari*  alafa.  It  is  the  same  parasite  as  the  ascaris  mystax,  which 
infests  the  dog  and  cat.  According  to  Cobbold,  about  seven  instances  of  its 
occurrence  in  man  have  been  noted.  This  parasite,  as  regards  its  practical 
importance,  is  in  the  same  category  with  the  tricocephalus  dispar. 

TaBiiisB,  or  Tapeworms. 

On  the  natural  history  of  taenia,  constituting  the  class  Cestoda  in  helminth- 
ologj,  and  commonly  known  as  tapeworms,  much  light  has  been  shed  by  the 
researches  of  Kiichenmeister,  Von  Siebold,  Leuckart,  and  others.  Referring 
the  reader  to  other  works  for  a  full  account  of  these  researches,  suffice  it  to 
say  that  different  varieties  of  taenia  have  been  shown  to  be  the  cystic  entozoa 
known  as  cysttcerci  and  echinoaxxi  in  a  state  of  maturity  or  complete  develop- 
ment. A  cysticercus  is  an  immature  or  undeveloped  tapeworm.  Different 
varieties  of  cysticerci  are  found  in  the  solid  parts  of  different  animals,  and 
each  variety,  received  into  the  alimentary  canal  of  another  animal,  and,  there 
finding  favorable  conditions,  becomes  a  perfect  worm  or  taenia,  each  kind  of 
cysticercus  becoming  a  particular  kind  of  taenia.  A  cysticercus,  on  the  other 
hand,  is  the  product  of  the  ovum  of  a  taenia.  The  eggs  of  the  taenia.  pasi«ing 
out  of  the  body,  finding  their  way  into  the  bodies  of  men  and  other  animals, 
and  probably  entering  into  the  circulation,  are  transported  to  and  fixed  in  solid 
parts,  where  they  become  cysticerci.  The  later,  as  long  as  they  remain  in 
solid  parts,  reach  only  a  certain  stage  of  development ;  if,  however,  the  parts 
containing  the  cysticerci  be  eaten  by  another  animal,  they  attain  their  com- 
plete development  in  the  alimentary  canal  of  the  latter.  Thus  a  particular 
eyatieeicns  found  within  the  liver  of  the  rat.  if  eaten  by  the  eat,  is  developed 
into  the  kind  of  tapeworm  frequently  found  in  the  intestine  of  the  latter;  and 
the  ova  from  this  tapeworm  received  into  the  body  of  the  rat  give  rise  to  the 
kind  of  cysticercus  found  in  the  liver  of  this  animal.  The  ovum  from  the 
taenia  of  the  dog,  received  into  the  body  of  the  sheep,  becomes  the  cystic 
entoxoon  called  Cxnttrus  cerehrali*,  found  in  the  brain  of  the  latter,  which,  if 
eaten  by  the  dog,  becomes  the  taenia  found  in  the  intestine  of  this  animal. 
These  highly  interesting,  and  in  a  practical  view  important,  facts  have  been 
substantiated  by  observation  and  experiment. 

The  taenia  or  tapeworm  is  distinguished,  as  these  names  indicate,  by  its 
ribbon-like  form.  It  is  composed  of  a  great  number  of  segments  or  joints 
called  proglottides,  each  one  of  which,  after  it  attains  to  its  full  maturity,  is 
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provided  with  male  and  female  generative  organs.  Several  varieties  haft 
been  found  in  man,  but  as  regards  medical  practice  the  discriminatioD  is  M| 
of  much  importance,  the  same  measures  of  treatment  being  alike  applieabii 
to  all.  In  the  vast  majority  of  cases  the  tsenia  developed  in  the  human  ' 
tine  is  one  of  three  kinds ;  and  it  will  suffice  to  notice  these. 

In  this  country,  of  the  three  kinds  of  taenia,  the  one  which  haa  h 
supposed  to  bo  most  common  is  the  Txnta  soiiurn,  or  solitary  tsenii, 
called  because  it  is  supposed  always  to  exist  singly.  This  is  true  at  t 
rule,  with  some  exceptions.  Two  or  more  taeniae  have  been  observed 
gether,  but  such  instances  are  rare.  The  taenia  solium  varies  in  leaglfc 
between  four  or  five  and  thirty-five  feet,  the  number  of  segments  or  jomH 
numbering  from  800  to  1000.  Toward  the  head  it  becomes  attenuated,  fon^ 
ing  a  thread-like  neck  of  considerable  length,  and  in  this  portion  there 
transverse  markings  or  rugae,  but  no  visible  joints.  The  joints  aai 
ing  the  neck  are  about  as  long  as  they  are  broad,  but  lower  the  I 
is  twice  or  thrice  the  breadth.  From  the  resemblance  of  these  joiota  It. 
the  seeds  of  a  gourd  the  worm  has  been  called  Vermis  cwmrbituiuB, 
gourd- worm.  The  generative  foramina  are  placed  near  the  middle  of  < 
of  the  margins  of  each  joint,  and  are  generally  alternate.  The  head  la  *hL^ 
the  size  of  a  pin-head,  hemispherical  or  triangular  in  form,  and  under  Ai^ 
microscope  with  a  low  power  it  is  found  to  present  four  projections  or  audcna 
and  a  coronet  of  twenty-six  alternating  short  and  long  booklets  surmooDtii|^ 
a  projection  called  the  rostellum.  The  joints  of  the  inferior  part  are  «»^ 
stantly  thrown  off,  and  are  passed  almost  daily  by  stool.  These  exfolialif; 
joints  contain  an  immense  number  of  ova.  Bennett  quotes  an  estimate  aff'i 
the  number  of  ova  in  the  tapeworm  of  a  cat  to  be  12,500,000.  It  ia  fortahj 
nate  that  worms  are  not  developed  from  the  ova  within  the  alimentai|f! 
canal ! 

The  second  variety,  called   Txriia  mediocandlcUa  (^Tstnia  Baginata)^ 
not  until  late  years  been   generally  recognized  as  distinct  from  the 
solium,  and  the  relative  frequency  of  its  occurrence  in  this  country  hu 
as  yet  been  ascertained.     It  is  probable  that  here,  as  in  England  and 
many,  it  is  more  common  than  the  taenia  solium.     The  generative  f( 
are  situated  alike  in  both  varieties,  but  the  joints  are  longer  and  thicker, 
the  head  has  four  suckers,  without  booklets  or  rostellum. 

The  third  variety  is  known  as  the  Tsenia  lata,  or  broad  tapeworm, 
by  some  helminthologists  as  a  species  distinct  from  the  true  t«enia,  and 
Bolhriocpphalus  lathis.     This  worm  is  distinguished  from  the  taenia  aolia: 
the  breadth  of  the  joints,  which  are  broader  than  they  are  long,  by  the 
tion  of  the  genital  orifices,  which  are  in  the  middle  of  the  joints,  and  b] 
different  conformation  of  the  head.     The  head  is  unprovided  with 
and  hence  this  and  the  second  variety  are  distinguished  as  the  unarmed 
while  the  taenia  solium  is  said  to  be  armed.  The  form  of  the  head  ia  elonj 
and  instead  of  suckers  it  has  two  lateral  longitudinal  depressiona  or 
hence  the  name  bothriocephalus,  from  jSoOptov^  a  small  pit.     This  worm 
attain  to  even  a  greater  length  than  the  taenia  solium.    Like  the  latter,  il 
usually  solitary.     A  taenia  called  Bothnocephalus  cordatus^  distinguiahed  ' 
the  form  of  the  head,  is  only  known  to  infest  the  inhabitanta  of  N( 
Greenland. 

Of  these  varieties  of  tapeworm,  taenia  mediocanellata  and  taenia  aolini 
those  commonly  met  with  not  only  in  this  country,  bat  in  most  oonottMi-^ 
As  already  remarked,  taenia  mediocanellata  seems  to  be  the  most  niiallt^ 
Bothriocephalus  latus  has  been  observed  chiefly  in  Russia,  Switseriand,  fii^-, 
land,  and  Japan.  It  is  observed  that  this  variety  is  likelyto  affect  in[ 
living  on  the  coasts  of  seas,  lakes,  and  rivers,  whence  it  haa  been 
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ttat  it  proceeds  from  a  cystic  entozoon  existing  in  fish.^     The  opinion,  how- 
ever, is  also  entertained  that  the  emhryos  of  this  worm  may  he  taken  into 
the  system  in  .drinking-water,  and  may  he  developed  in  the  intestine  without 
Ae  intermediate  stage  of  cystic  development  in  the  solid  parts.     The  ti^nia 
ibliam  is  attributahie  to.  the  ingestion  of  the  Cysticercus  cflluiossp^  which  is 
fommon  in  the  flesh  of  swine.     It  is  the  presence  of  this  entozoon  in  ]ar<re 
ambers  which  renders  pork  "  measly."    Pork,  eaten  raw  or  partially  cooked, 
iitke  source  of  this  form  of  tapeworm.     Thorough  cooking  destroys  the  cys- 
tieereus,  and  the  development  into  the  tapeworm  does  not  then  take  place. 
1 18  a  matter  of  observation  that  butchers  and  cooks  are  often  affected  with 
tapeworm,  and  it  is  stated  that  in  Abyssinia,  where  the  custom  of  eating 
.  neooked  meat  prevails,  nearly  all  persons  of  different  ages  become  affected 
^mth  taenia.     The  production  of  tasnia  in  children  by  the  use  of  raw  meat  as 
fad  in  cases  of  so-called  cholera  infantum  has  been  already  referred  to.    The 
Inia  mediocanellata  is  derived  from  a  cysticcrcus  found  in  beef.      Tsenia 
;fblram  is  the  pork-tapeworm,  and  taenia  mediocanellata  is  the  bccf-t  ape  worm. 
Hie  frequency  of  one  or  of  the  other  of  these  species  in  a  given  district  hears 
aitrict  relation  to  the  amount  of  underdone  measly  pork  or  beef  consumed  by 
'  lk  inhabitants. 

The  habitat  of  a  tapeworm  is  the  small  intestine.  When  it  attains  a  great 
L-ls^^h  it  extends  into  the  large  intestine,  and  it  has  been  found  to  reach 
t.Mtfly  to  the  anus.  No  age  is  exempt  from  the  liability  to  its  occurrence, 
kt  in  the  majority  of  cases  the  ages  are  between  twenty  and  forty  years. 
Itoeeurs  oflener  in  females  than  in  males.  Professor  Armor  has  reported  a 
fue  in  which  an  infant  five  days  old  passed  segments  of  taenia.  Two  months 
dter  the  birth  of  the  child  the  mother  was  treated  for  ttenia.'  The  fre((uency 
of  its  occnrrence  varies  much  in  different  countries  and  in  different  sections 
cf  the  some  country.  The  report  of  the  military  surgeons  of  the  French 
■■y  from  1840  to  1848  showed  only  7  cases  among  250,(K)(>  soldiers. 
Dving  a  practice  of  forty-three  years  I  have  not  met  with  more  than  thirty 
«  forty  cases. 

The  existence  of  a  tapeworm  is  not  indicated  by  well-marked  diagnostic 
QBptoms.     The  symptoms  attributed  to  it  are  vertigo,  tinnitus  aurium,  dis- 
lirlMUice  of  vision  sometimes  amounting  to  temporary  amaurosis,  pruritus  at 
tk  nose  and  anus,  salivation,  disordered  appetite  and  digestion,  colic  or  neur- 
dgie  pains  in  the  abdomen,  and  emaciation.      These  arc  symptoms  which 
aiy  be  due  to  other  morbid  conditions,  nor  are  these  symptoms  uniformly, 
if  generally,  marked  in  cases  of  tapeworm.     The  existence  of  the  worm  is 
rfen  discovered  accidentally,  and  in  persons  who  prior  to  the  discovery  con- 
■dned  themselves  perfectly  well.     In  the  case  of  a  young  female  affected 
widi  sciatic  neuralgia  I  was  led  to  prescribe  a  full  dose  of  tur])entine,  and 
Ae  result  was  the  expulsion  of  a  large  quantity  of  tapeworm,  the  existence 
•f  which  had  not  been  suspected.     After  the  existence  of  the  worm  is  known 
iwrders  of  all  kinds  are  likely  to  be  referred  to  it,  and  often  the  imagination 
creates  various  morbid  sensations.      Convulsions,  epilepsy,  and  chorea  are 
Upposed  to  be  occasional  effects,  but  clinical  observation  supplies  but  little 
4ta  for  this  supposition.     The  pathological  effects  of  the  presence  of  this 
n  have  doubtless  been  greatly   exaggerated.       Tapeworms   are  almost 
iriably  found  in  the  intestines  of  dogs  destroyed  for  experimental  pur- 
»,  apparently  in  perfect  health. 
The  DIAGNOSIS  must  rest  on  the  discovery  of  detached  joints  or  segments 
rf  the  worm  in  the  evacuations.     This  mode  of  diagnosis  is  always  available. 
i  Icgnents  are  generally  passed  at  short  intervals,  and  hence  it  is  usually  not 

'  Kachenmeister  surmises  that  infection  occurs  from  eating  uncooked  salmon. 
'  Iktrwi  Revitw  of  Medicine^  Jan.,  1872. 
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long  before  its  existence  is  aacortainetl.     If  there  he  reason  tn  stiiipect  ut 

exiatence  before  segments  have  been  seen,  a  brisk  purgative  may  W  i. 

and  this  will  be  likely  to  be  followed  by  the  expulsiim  <if  a  grcafe'  - 

C|iiantity.      If  an  exatDination  of  the  stoolg  for  some  time,  and 

after  the  administration  of  purgatives,  fail  to  discover  any  portintiN  *>i   ui»j 

worm,  the  physician   may  be  satisfied  of  its  non-existcneo.       IVntani;  not 

infrequently  fancy  they  have  a  tapeworm.     This  is  one  of  the  notions  Hkely 

to  be  seized  upon  by  hypochondriacs,  and  in  some  cases  it  hocamm  a  fivi>»«i 

belief  of  which  the  mind  cannot  be  dispossessed,  becoming,  in  i 

delusion.     Several  instances  of  this  kind  have  fallen  under  iir 

A  few  instances  are  on  record  in  which  portioos  of  the  worm  Iwive  Uen 

vomited- 

With  reference  to  treatment  a  point  of  importance  is  the  natural  dnration 
of  the  life  of  this  parasite^     It  is  undoubtedly  lung-lived.     It  is  not  uncooi- 
nion  for  fragments  to  be  passed  at  short  intervals  for  many  years.     Ca.*es 
have  been  reported  in  which  this  was  observed  for  twelve,  twenty-five,  and 
even  thirty-five  years.     If  an  interval  of  several  months  elapse  w^ithout  any 
segments   having   been  discharged,  and    if  subsequently   they   make   the' 
appearance,  it  is  probable  that  a  second  worm  has  become  developed.    Soond 
or  later,  the  worm  dies  a  natural  death  and  a  cure  takes  place  spontan* 
If  successive  remedies  have  been   used  in  such  a  case,  the  last  rem€ 
course  gets  tlie  credit  of  having  effected  a  cure.     For  a  cure  to  hu  t?f 
with  certainty  the  head  must  be  expelled.     The  frecjuent  exfolialiuu  of  ^ 
ment^  is  natural,  and  if,  as  an  effect  of  a  remedy  or  from  any  causes  a  lar 
portion  or  even  all  the  body  be  expelled,  reproduction  by  growth  juay  (at 
place  as  long  as  the  head  remains.     It  is.  however,  a  matter  t»f  observati^ 
that  the  parasite  is  likely  to  die  when  the  separation   takes  place  near  t| 
head.     As  positive  evidence  of  a  cure  the  head  is  U*  be  sought  for;  but  it 
not   fcmnd  in  the  larger  proportion  of  the  eases  in  which  a  cure  is  effects 

Of  the  remedies  to  be  employed  for  the  destruction  of  the  tapeworm,  onv  i 
the  oldest,  and  certainly  in  many  cases  an  effective  remedy,  is  the  oil  of  tn 
pentine.  It  is  most  likely  in  be  effective  if  given  in  large  doses.  A  half  onn^ 
may  be  given  in  emulsion,  with  the  addition  of  some  aromatic  tincture  to  pr 
vent  nausea,  this  dose  being  repeated  every  half  hour  until  two  or  thrcn*  ounr 
have  been  taken,  or  sometimes  the  whole  amount  taken  at  once  is  well  horn 
Strangury  is  an  occasional  result,  but  this  is  less  likely  to  occur  than  wk 
the  remedy  is  given  in  small  doses.  After  a  large  dose  the  patient  feelsj 
felightly  inebriated.  This  remedy,  thus  given,  may  be  repcate<l  if  ncc 
after  intervals  of  several  days.  Given  in  the  quantity  just  stated,  it 
erully  acts  as  a  purgative,  riinbert's  empyrcumatic  oil,  which  has  been  iboj 
in  vogue  as  a  remedy  for  taniia,  is  probably  efficHcious  chiefly  from  fhi 
pentine  which  enters  into  its  composition,  and  is*  much  more  di^ap 
than  the  turpentine  alone.  ^  It  is  stated  by  Bellingham  and  others  that  tTi 
pentine,  given  in  moderate  doses  and  repeated  for  several  successive  daya^l 
fretiuently  succeeisful. 

The  male  fern  ( /iVi'jc  ma^)  is  a  tieniafuge.  the  efficacy  of  which  r^^*^ 
the  testimony  of  many  observers  of  large  experience.    In  my  own  • 
it  has  proved  promptly  cfhcacious.     It  may  be  administered  in  pownn 
half  a  drachm  to  a  drachm  being  given  in  divided  doses  in  the  course  of  1 
Tew  hours,  but  the  oil  and  ethereal  extract  are  more  eligible  prr; 
The  oil  may  be  given  in  doses  of  a  drachm  either  in  mucilage  or  i| 

capsules.  The  dose  of  the  extract  is  from  20  to  30  grains.  Dr.  Alc\do<J 
Fleming  advises  a  drachm  of  the  oil,  with  mucilage*  to  be  giren  in  an  ouiid 
and  a  half  of  sweet  milk  at  bedtime,  the  dinner  and  evening  meal  t>f  the  d^ 
having  been  omitted.    This  mode  ij£  administration  h  advised  uu  tha 
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position  that  milk  being  a  favorite  food  of  the  worm,  it  is  more  effectually 
poiaoned  by  imbibing  the  remedy  in  this  vehicle. 

Another  effective  taeniafuge  is  the  kousso  (^Brat/tra  antJifhtimfica^,  the  dried 
flowers  of  a  tree  in  Abyssinia,  where  tapeworm  is  exceedingly  common.  This 
remedy  is  said  to  be  relied  upon  in  that  country.  Within  the  past  few  years 
it  has  been  used  with  much  success  in  Europe  and  in  this  country.  Half  an 
ounce  of  the  powdered  flowers  mixed  with  water  may  be  given  in  a  dose,  both 
the  liquid  and  sediment  being  taken. 

Another  remedy  is  an  emulsion  of  pumpkin-seeds  ( Ciicurbita  pepo).  The 
emulsion  is  prepared  by  pounding  two  ounces  of  the  seeds  in  a  mortar  with 
balf  a  pint  of  water  and  straining  through  cloth.  This  quantity  will  con- 
stitute a  dose  which  may  be  repeated  for  several  days.  This  remedy  has 
proved  successful  in  the  hands  of  a  number  of  physicians  in  this  country. 
It  has  the  advantage  of  producing  no  unpleasant  effects,  being,  aside  from  its 
action  as  a  vermifuge,  innocuous. 

The  bark  of  the  pomegranate-root  (^Punicn  granntxtm)  is  another  anthelmin- 
tic remedy  which  has  been  found  destructive  to  the  tapeworm.  A  decoction 
made  by  boiling  two  and  a  half  ounces  of  fresh  bark  in  a  pint  and  a  half  of 
water  until  this  quantity  is  reduced  one-half  is  the  form  in  which  this  remedy 
is  to  be  administered.  The  whole  of  the  quantity  just  named  may  be  given 
in  the  course  of  a  few  hours.  It  generally  produces  purging,  and  not  infre- 
quently vomiting.  Kameela,  the  powder  and  hairs  frum  the  capsules  of 
Jiotfiera  Hnctoria^  is  a  powerful  anthelmintic  which  has  been  found  promptly 
efficacious  in  cases  of  taenia.  The  dose  is  from  one  to  two  drachms  given  in 
honey  or  thick  gruel.  It  acts  efficiently  as  a  purgative.  The  remedy  has 
been  given  with  great  success  in  combination  with  the  ethereal  extract  of  the 
male  fern.  Carbolic  acid  in  doses  of  half  a  grain  or  a  grain  given  hourly, 
if  well  tolerated,  throughout  the  day,  followed  by  a  cathartic,  has  been  found 
efficacious. 

These  are  the  most  valuable  of  the  anthelmintics  which  experience  has 
shown  to  be  capable  of  destroying  the  tapeworm  toxically.  The  powder  of 
tin  (pulvt's  sfanni),  given  in  doses  of  a  scruple  or  more,  mixed  with  honey, 
has  in  some  cases  proved  efficacious,  probably  destroying  the  worm  by  its 
mechanical  action.  It  is  far  less  reliable  than  the  toxical  remedies.  Active 
cathartics,  such  as  calomel  and  jalap,  scanimony,  gamboge,  and  croton  oil, 
occasionally  succeed,  their  action  probably  being  mechanical.  They  will 
generally  bring  away  greater  or  less  portions  of  the  worm,  but  alone  they 
are  not  to  be  relied  upon  for  effecting  a  cure;  that  is,  for  destroying  the 
worm.  In  conjunction  with  the  toxical  anthelmintics  they  are  generally 
useful. 

The  success  of  the  treatment  will  depend  much  upon  accessory  measures. 
The  worm  is  nourished,  not  by  nutriment  sucked  from  the  intestinal  walls, 
but  from  the  alimentary  contents  of  the  intestine,  which  enter  the  body  of 
the  parasite  by  endosmosis.  An  important  part  of  the  treatment,  therefore, 
la  to  weaken  the  parasite  by  starvation.  The  patient,  by  way  of  preparation 
for  the  administration  of  the  taeniafiige,  should  abstain  from  those  articles  of 
food  which  are  digested  in  the  small  intestine  for  at  least  a  day  or  two.  Beef- 
tea  or  chicken-soup  may  be  allowed  freely.  The  treatment  should  be  begun 
with  a  mild  purgative,  and  the  administration  of  the  anthelmintic  remedy 
should  be  followed  after  a  few  hours  by  a  pretty  active  purgative.  If  the 
treatment  prove  unsuccessful,  the  strength  of  the  patient  should  be  restored 
by  a  return  to  a  full  diet  and  tonic  remedies,  and  the  same  plan  again 
repeated,  employing  the  same  remedy  or  selecting  another.  The  treatment 
is  to  be  repeated,  allowing  suffioirnt  intervals  for  recruiting  the  strength, 
until  a  cure  is  effected.     It  is  to  be  borne  in  mind  that  if  the  greater  part  of 
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the  worm  be  expelled,  although  the  head  may  not  be  found,  the  death  of  tht 
worm  is  likely  to  follow,  and  the  treatment  therefore  need  not  be  repealed 
until  the  discharge  of  fragments  is  again  observed. 

The  prophylaxis  involves  care  never  to  eat  meat  not  thoroughly  cookdL  , 
In  meat  much  underdone  the  cysticerci  which  may  be  contained  in  it  ait  j 
perhaps  not  destroyed.  Purity  of  the  water  used  as  a  drink  may  be  aa  ] 
important  measure  of  prevention.  The  use  of  filtered  water  is  to  be  reeoA>  : 
mended.  The  meat  contained  in  the  Bologna  sausages  is  liable  to  ooDtm  j 
living  cysticerci.  In  view  of  the  danger  of  acouiring  a  tapeworm  it  if 
doubtful  if  it  be  ever  judicious  to  advise  raw  beef  or  pork  &^  an  artickof 
diet. 

Trichina  spiralis. 

From  the  discovery  of  the  Trichina  spiralis  by  Paget,  and  its  descriptiia  >>, 
by  Owen  in  1835,  to  a  recent  date,  this  parasite  had  been  observed  oec«-  ; 
sionally  in  the  muscles  of  subjects  in  the  dissecting-room,  but  in  a  patW 
logical  view  it  was  not  considered  to  have  any  importance.     Facta,  howeret 
accumulated  within  the  past  few  years  have  shown  that  the  introduction  aaf .. 
multiplication  of  trichinae  within  the  body  of  man  may  give  rise  to  morbil  < 
effects  of  great  gravity  which  often  prove  fatal.     Much  information  has  beei 
obtained  respecting  the  natural   history  of  the  parasite,  the  circumstaaooi 
under  which  the  human  body  becomes  infested  by  it,  and  the  morbid  pW* 
nomcna  which  characterize  the  disease.     This  information  has  added  to  tkl  1 
nosological  catalogue  a  new  and  highly  important  affection  known  aa  tkl .« 
trichinal  or  trichiuatoua  disease,  trichinosis  or  trichiniaata. 

The  trichina  spiralis  belongs  in  the  class  Nematoda.  As  found  in  tfaij 
muscles  it  is  coiled  up  in  a  cyst  containing  a  granular  substance  at  first,  aid 
afterward  calcareous  matter.  When  expelled  from  the  cyst  the  paraaiitt , 
are  seen  to  be  round  worms  A-  of  an  inch  long  and  ^^  of  an  inch  in  thi^ij 
ncss.  So  long  as  they  remain  m  the  muscular  tissue  the  worms  are  quiesoeat; 
when,  however,  they  are  taken  into  the  stomach  and  set  free  by  the  aotNB 
of  the  gastric  liquids  upon  the  muscular  tissue  and  the  cyst,  they  paaa  ffOH 
the  stomach  into  the  intestinal  canal,  and  immediately  begin  to  grow  rapid]^ 
attaining  to  three  or  four  times  their  former  size  ;  they  acquire  fully-deTdoMl 
generative  organs,  copulate,  and,  at  the  end  of  a  week  the  female  purrnftil, 
contain  living  young  in  great  abundance.  According  to  Virchow,  each  tii* 
china  gives  birth  to  two  hundred  young;  Gerlach  says  four  hundred, adl 
Leuckart,  one  thousand.  The  young  trichinae  shortly  after  birth  penetiili 
the  mucous  membrane,  and  find  their  way  rapidly  to  the  different  mufckl 
throughout  the  body.  They  appear  to  select  the  voluntary  muscles  for  tWit 
permanent  dwelling-place.  It  is  stated  that  they  have  not  been  found  io  Al 
muscular  walls  of  the  heart.  In  other  than  muscular  organs  they  are  rtn^ 
found. 

Trichinae  are  found  especially  in  the  muscles  of  swine,  but  they  have  h 
found  also  in  the  muscles  of  various  other  animals — namely,  eels,  cats,  nH^ 
and  mice,  dogs,  badgers,  hedgehogs,  and  moles.     They  find  their  way  iiM 
the  bodies  of  swine  from  these  animals  feeding  upon  the  flesh  and  ezcrenMii 
of  other  animals  infested  with  the  parasites,  especially  rat^s  and  mice.    HeM% 
to  prevent  trichiniasis  in  swine  and  in  other  animals  which  serve  as  food  ft» 
man,  it  is  highly  important  to  cut  off  all  the  sources  of  the  disease  in  the  &k. 
of  these  animals.     They  find  their  way  into  the  alimentary  canal  of  BH 
chiefly  from  the  eating  of  trichinous  pork  not  subjected  to  processes  of  coob 
ing  sufficient  to  destroy  the  parasites.     They  are  not  destroyed  by  salting  or 
smoking,  and  they  may  retain  their  vitality  in  roasted  or  broiled  meat  Bsek 
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underdone.  To  effectually  secure  their  destruction  every  portion  of  meat 
which  is  eaten  should  have  been  subjected  to  thorough  cooking.  The  cut)- 
torn  which  prevails  among  the  Germans  of  eating  sausages  and  smoked  hams 
uncooked  involves  a  liability  to  the  disease.  It  has  been  traced  to  eating  pork 
chops  which  were  underdone  in  the  centre,  although  sufficiently  cooked  on  the 
ontside.  Meat  abounding  in  trichinae  may  present  no  evidence  of  the  fact  as 
regards  the  gross  appearance,  especially  if  a  calcareous  deposit  have  not 
taken  place  in  the  cysts  which  contain  them  ;  hence,  trichiuous  meat  may  be 
aold  and  bought  without  any  suspicion  of  its  being  unwholesome.  The  only 
reliable  evidence  of  the  presence  of  trichiniu  in  the  meat  procured  for  food 
is  afforded  by  microscopical  examination.  The  trouble,  however,  of  such  an 
examination  precludes  its  being  generally  resorted  to  as  a  means  of  protec- 
tion. Moreover,  a  microscopical  examination  of  a  few  specimens  is  not  ade- 
quate to  determine  that  trichinae  are  not  present.  They  may  not  be  found 
in  the  few  specimens  examined,  although  present  in  other  portions.  Hence, 
this  test  is  reliable  only  in  a  positive  not  in  a  negative  point  of  view. 

After  becoming  encysted  in  the  muscles  the  trichinae  retain  their  vitality 
for  an  indefinite  time.  In  one  case  trichinae  were  found  encysted  and  alive 
in  portions  of  muscle  attached  to  a  cancerous  tumor  removed  from  a  patient. 
The  previous  history  of  this  case  showed  conclusively  that  the  patient  was 
affected  with  trichiniasis  twenty-four  years  before  the  operation.*  The  fle^*h 
of  animals,  therefore,  which  have  been  affected  with  trichiniasis  will  ever 
afterward  be  likely  to  contain  living  trichinic.  Moreover,  the  flchh  of  a  single 
trichinous  animal  may  produce  trichiniasis  in  a  very  large  number  of  persons, 
»>  that  the  disease  in  its  prevalence  may  present  the  character  of  an  epidemic. 
Muscular  trichinae,  however,  may  after  a  time  become  completely  calcified,  in 
which  case  they  are  innocuous. 

The  clinical  history  of  the  disease  caused  by  trichinae  is  highly  important 
with  reference  to  an  early  diagnosis.  The  primary  symptoms  relate  to  the 
alimentary  canal,  and  are  due  chiefly  to  the  perforation  of  the  mucous  mem- 
brane by  the  newly-produced  worms.  Abdominal  pains,  vomiting,  and  diar- 
rhcea  characterize  the  first  stage  of  the  disease.  These  symptoms  occur 
within  ten  days  after  the  ingestion  of  trichinous  meat ;  that  is,  as  soon  as 
the  young  worms  have  been  produced  and  become  developed  so  as  to  begin 
to  migrate  toward  the  muscles.  It  is  not  difficult  to  understand  that  the 
aggregated  punctures  of  the  mucous  membrane  by  these  parasites  should 
occasion  notable  disturbance  when  it  is  considered  that  the  trichina?  which 
have  been  found  to  be  contained  in  a  half  pound  of  meat  may  be  sufficient 
to  give  birth  in  a  few  days  to  a  brood  numbering  30,000,000.  It  is  stated 
that  peritonitis  may  be  produced  by  the  passage  of  worms  into  the  peritoneal 
cavity. 

The  secondary  symptoms  relate  to  the  muscles.  Pains  resembling  those 
of  myalgia  are  occasioned  by  the  entrance  of  the  trichinic  into  the  muscles. 
Certain  of  the  muscles  become  contracted  in  some  cases,  and  their  exten.sion 
occasions  great  suffering.  Constitutional  disturbance  more  or  loss  marked 
accompanies  both  the  primary  and  the  secondary  symptoms.  The  general 
Bjmptoms  are  not  unlike  those  of  typhoid  fever,  for  which  the  disease  is  likely 
to  be  mistaken.  The  temperature  in  the  axilla  varies  between  101°  and  100°. 
CEdema  of  the  face  or  lower  extremities  often  occurs,  and  sometimes  there 
is  anasarca.  Sweating  is  generally  prominent  as  a  symptom.  Death  takes 
place  in  a  certain  proportion  of  cases  after  a  protracted  period  of  suffer- 
ing and  exhaustion,  being  often  preceded  by  coma.  It  is  stated  that  life  in 
some  cases  is  destroyed  by  the  impairment  of  the  respiratory  muscles  fnan 
the  presence  of  the  parasites.     Aphonia  is  a  symptom  which  exists  in  sonic 

'  Medical  News  and  Library,  Philadelphia,  May,  18GG. 
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cases,  attributable  to  tbe  presence  of  tricluiiae  in  die  niu soles  af  ]  •" 

Beafncsa  uiay  be  caused  by  Irichinic  in  ibe  stapedius  muscle.     T) 
#a7i'rM  paribus^   la   proportionate   to  the  abundance    oi"    iritdiinie  1 

witliin  the  alimentiirj  canal.     If  the  number  be  not  {jufficicni  to  ci  h 

from  the  amount  of  local  and  constitutional  diHturbnnce  which  they  iwrra^im, 
recovery  takes  place  very  slowly,  the  illness  lusting  for  seveml  wei;ks  or  even 
months.  The  triehiuai  become  cncyst^^d  in  the  muscles^  thereafter  rcniJiiniiig 
quiescent. 

Diarrhoea  and  abdominal  pains^  followed  by  musculnr  pains,  together  witii 
more  or  less  constitutional  disturbance,  should  excite  suspicion   of  tb?=    ^ 
case.     Inquiries  respecting  food  should  be  instituted,  and  if  any  porti 
the   suspected    meat  remain,  it  should   be   examined  inicroscopieally.      iiie 
diagnosis  may  be  made  still  more  etimplete  by  harpcmning  some  one  or  more 
of  the  painful  muscles  and  obtaining  portions  sufficient  for  examinaticm  with 
the  microscope.     Davaine  suggests  that  the  presence  of  trichinw  in  the  st<>»lf 
may  be  ascertained,  and  the  diagnosis  in  this  wny  rendered  positive.     If 
clinical  observation  should  establish  the  availability  of  the  latter  method  of 
arriving  at  a  diagnosis,  it  would  have  this  advantage — namely,  the  cxiVr 
of  the  disease  may  be  positively  ascertained  before  the  trichinjc  mi- 
from  the  alimentary  canal.     The  practical  importance  of  making  the  diag- 
nosis thus  early  is  sufficiently  obvious. 

It  is  evident  that  the  treatment  of  this  disease  to  be  effective  miinl  \m 
employed  while  the  worms  are  in  the  alimentary  canal.  IlenecT  the  im*  " 
ance  of  an  early  diagnosis.  It  remains  to  be  ascertained  whether  tre^f 
can  be  effectively  employed  in  this  stage,  and  to  determine  the  measures  m'-^i 
likely  to  prove  effective.  The  object  is  either  the  destruction  of  the  worms 
or  their  expulsion  from  the  intestines.  Cathartte«  are  indicated  for  thr  latter 
object^  but  clinical  experience  has  yet  to  show  what  toxical  anlhelmif>tir^ 
are  best  suited  to  destroy  this  parasit-e.     Benzine  has  been  found   I  r 

to  destroy  the  trichinje  in  the  intestinal  canal,  when  given  in  do*e^ 
well  borne  by  the  patient,    Mosler's  method  of  treatment  with  this 
to  have  a  mixture  consisting  of  two  drachms  of  benzine,  an  ounce  <>^ 
juice   and  mucilage  of  gum-arabic,  and  four  ounces  of  peppermint- v 
Of  this  miicture  a  tablespoonful  is  to  be  given  every  one  or  two  hi»uf^. 
remedy,  however,  has  not  proved  efficacious;  but  it  is  to  be  considered  that 
the  diagnosis  is  rarely  made  prior  to  the  emigration  of  the  parasite**  ^V>",  fi... 
alimentary  canal.     The  carbolic  acid  is  a  remedy  which  should  be  t 
a  view  to  the  destruction  of  the  worms  in  the  intestinal  canal, 
trichinae  have  lel\  the  intestines  the  opportunity  for  destroying  or 
them   has  passed.      Recovery  now  depends  on  the  ability  of  the  »\st«  rn   u> 
endure   them    until    they  become   encysted.      Measures   to  palliate   pain,  to 
rest4jre  disordered  functions,  and  to  support  the  powers  of  life  arc  indi<*aled, 
and  the  success  of  the  treatment  will  depend  on  the  judicious  cmployaient 
of  measures  for  these  ends. 

The  prevention  of  this  disease  is  the  great  practical  benefit  to  be  derived 
from  its  discovery,     Tlic  mode  of  prevention  is  sufficiently  ^^iTi  itjell 

abstaining  frotn  meat,  especially  the  flesh  of  swine,  not  thorm;  j^^ 

The  process  of  smoking,  pickling,  or  salting  cannot  be  relied  upon  iW  ill 
destruction  of  this  worm.  Uncooked  sausages  cannot  be  <*atcn  without  dait 
ger.    Heller  states  that  the  parasite  is  destroyed  by  a  temperature  of  165*  F, 


Anchylostoma  duodenale. 

This  worm  was  discovered  by  Bubini  in  Milan  in  18ii8.     Its  retaticin  to  a 
severe  form  of  amemia  which  prevails  in  Egypt  was  fimt  tnide  ktitiim  bj 
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Griesinger  in  1851.  The  disease  to  which  this  parasite  bears  a  causative 
relation  has  received  various  names,  of  which  the  following  are  the  most  im- 
portant: Egyptian  chlorosis,  anchylostoma  disease,  anchylostomiasis,  tropical 
chlorosis,  the  ansemia  of  the  workers  in  tunnels,  etc.  Tfie  anchylostonia  dis- 
ease is  common  in  Egypt,  in  Brazil,  and  in  some  other  tropical  countries.  It 
has  also  been  observed  in  Italy,  and  was  not  uncommon  among  the  workmen 
engaged  in  building  the  St.  Gothard  tunnel.  It  has  recently  been  observed 
among  workmen  in  coal-mines  and  in  brickyards  in  Belgium,  also  in  the  neigh- 
borhood of  Cologne,  and  occasionally  in  other  parts  of  Germany.  It  has  been 
thought  that  the  parasites  are  brought  to  these  places  by  Italian  workmen. 
This  parasite  has  been  found  also  in  certain  cases  of  geuphagia.  No  cases  of 
the  disease  have  been  described  as  occurring  in  this  country. 

The  anchylostoma  duodenale  belongs  to  the  family  Strongylidas  of  the  order 
of  nematoid  worms.  It  is  also  called  strongylus  or  dochmius  duodenalis.  It 
is  found  in  the  upper  part  of  the  small  intestine  in  man.  The  body  of  the 
worm  is  round  and  threud-like.  The  length  of  the  female  is  from  G  to  18  mm., 
that  of  the  male  from  6  to  10  mm.  There  is  an  average  of  about  three  females 
to  one  male  present.  The  conical  pointed  head  is  bent  backward,  and  pre- 
sents a  mouth  surrounded  by  a  horny  capsule,  and  possessing  on  the  ventral 
Bide  four  hook-like  teeth  and  on  the  dorsal  side  two  vertical  teeth.  The  eggs 
of  anchylostoma  are  oval  in  shape,  from  44  to  67  ai  long  and  from  23  to  4U  /i 
broad.  They  undergo  the  first  segmentation  within  the  intestine.  Outside 
of  the  body,  in  muddy  water  and  under  artificial  cultivation  at  a  temperature 
of  from  25**  to  30**  C,  embryos  develop  and  escape  from  the  eggs,  and  then 
become  encysted  as  larvae  in  a  clear  chitinous  layer.  These  larva;  or  embryos 
when  taken  into  the  human  intestine  develop  into  the  mature  worms.  The 
anchylostoma  worms  do  not  multiply  within  the  intestine,  so  that  the  number 
there  present  corresponds  to  the  number  of  embryos  which  have  been  swal- 
lowed. 

The  anchylostoma  duodenale  bites  with  its  claw-like  hooks  or  teeth  the 
intestinal  mucous  membrane,  and  may  penetrate  to  the  submucous  coat. 
Here  it  sucks  the  blood  from  the  intestinal  vessels.  The  female  worms  are 
those  found  most  gorged  with  blood.  {Sometimes  the  living  worm  is  found 
rolled  up  in  the  substance  of  the  mucous  or  the  submucous  coat  in  a  little 
cavity  filled  with  blood.  The  parasite  leaves  behind  an  ecchymosis  of  the 
size  of  a  pea  with  a  white  spot  in  the  centre,  presenting  a  little  hole  through 
which  blood  can  ooze. 

The  anchylostoma  duodenale  proves  dangerous  both  by  causing  digestive 
disturbances  and  by  withdrawing  blood  from  the  body.  The  loading  symp- 
tom of  the  anchylostoma  disease  is  ann?mia,  which  may  become  as  profound 
as  pernicious  anaemia,  and  in  fact  has  (»ften  been  mistaken  for  pernicious 
anflcmia.  When  a  large  number  of  anchylostoma  embryos  are  introduced  at 
once  or  rapidly  into  the  intestine,  the  anaemia  develops  acutely ;  and  when 
they  are  introduced  more  slowly  the  an.'emia  is  chronic  in  its  development. 
Other  symptoms  are  colicky  pains  in  the  abdomen,  nausea,  vonnting,  con- 
stipation alternating  with  diarrhoea,  and  abnormalities  of  the  appetite.  The 
stools  may  or  may  not  contain  blood. 

The  DIAGNOSIS  is  based  upon  finding  the  eggs  or  the  mature  worms  in  the 
feces.  These  are  present  after  the  administration  of  a  brisk  cathartic.  The 
number  of  eggs  found  gives  a  clue  as  to  the  number  of  worms  present.  The 
degree  of  anaemia  is  not  always  proportionate  tr)  the  number  of  worms  present. 

The  DCRATION  of  the  anchylostoma  disease  varies  between  a  few  months 
and  several  years. 

The  PROQNOSis  depends  upon  the  degree  of  the  antemia  and  the  obstinacy 
of  the  diarrhoea  and  other  digestive  disturbances.     A  fatal  termination  is  not 
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uncommon  when  the  disease  is  Icfl  to  pursue  its  own  course.  Neyerthdai 
the  disease  may  cease  spontaneously  by  the  passage  or  death  of  the  pansitei 
The  anchylostoma  eggs  are  sometimes  found  in  the  feces  of  those  who  pn 
sent  no  symptoms  of  disease. 

The  TREATMENT  oonsists  in  the  administration  of  anthelmintics  and  of  iiio^ 
An  anthelmintic  of  great  repute  in  Brazil  against  this  parasite  is  doliarim,! 
preparation  made  from  the  juice  of  the  tree  Ficus  doliaria^  and  mixed  wU 
aromatics  and  some  form  of  iron.  About  a  drachm  of  this  is  given  three  tiowi 
daily.  The  ethereal  extract  of  male  fern  in  large  doses  has  also  been  foni 
useful  in  expelling  the  parasites.  Thymol  in  form  of  powder  has  likewiai 
been  recommended. 

Animals  not  entozoic,  such  as  snakes,  slugs,  and  lizards,  are  not  iiifte< 
qucntly  exhibited  to  physicians  as  having  passed  from  the  alimentary  ctnL 
It  is  a  popular  notion  that  they  may  live  and  grow  indefinitely  within  tin 
stomach  and  intestine  and  give  rise  to  a  variety  of  morbid  symptoms.  Ii 
the  great  majority  of  cases  the  statements  with  respect  to  the  passage  of  then 
animals  are  simply  falsehoods,  proceeding  generally  from  a  morbid  extggnfr 
tion  of  that  craving  to  become  objects  of  curiosity  and  interest  which  estm 
largely  into  the  mental  constitution  of  many  persons.  In  some  cases,  hov 
ever,  the  statements  are  honestly  made,  persons  being  deceived.  Prof.  IMtsi 
performed  a  series  of  experiments  to  ascertain  the  duration  of  life  of  the  OMU 
mon  garden  slug  (Lvnax  agrestts)  and  the  water-lizard  (Triton  milkpmm 
tatu*)  after  having  been  introduced  within  the  stomach  of  a  dog.  The  foiWi 
were  found  completely  dead  at  the  end  of  nine  and  a  half  minutes,  and  i| 
traces  of  them  were  discoverable  when  the  dog  was  killed  an  hour  after  tUl 
introduction.  The  lizards  were  found  perfectly  dead  and  about  to  andsigi 
the  digestive  process  at  the  end  of  fifteen  minutes.^  It  is  safe  to  set  dm 
most  of  the  cases  referred  to  as  cases  of  either  self-deception  or  imposiliii 
3Iaggot8,  however,  have  been  known  to  be  discharged  from  the  nasal  csvi^, 
the  mouth,  and  the  rectum.  They  may  be  developed  in  the  nasal  cavity  M 
ova  inhaled. 


CHAPTER    X. 

I 

DISEASES   OF  THE  PERITONEUM. 

Acute  DifHise  Peritonitis:  Anatomical  Characters;  Clinical  History;  PatholofdcalQI 
meter ;  Causation  ;  Diagnosis ;  Prognosis ;  Treatment. — Circumflcribed  Peritoultifc* 
Clirouic  Peritonitis. — Hydro-peritoneum. 

THE   peritoneal    cavity,  like   other   serous   cavities,   has   been 
regarded  as  a  large  lymph-sac  lined  with  a  single  layer  of  flat,  poly^ 
cells  called  endothelium.     (For  a  different  conception  of  the  nature  off 
cavity  the  reader  is  referred  to  p.  115.)    It  communicates  by  means  of  I  * 
openings,  called  stomata,  between  the  endothelial  cells  with  the  lymph«i 
in  the  subserous  connective  tissue.     Liquids  and  small  particles  are  i 
absorbed  from  the  peritoneal  sac  by  the  adjoining  lymphatic  canals. 

^  American  Journal  of  Mtdieal  Sciences,  April,  1806. 
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free  communication  with  the  lymphatic  system  the  peritoneum  readily  receives 
infectious  and  otherwise  deleterious  substances  which  may  be  present  in 
adjoining  organs.  This  disposition  favors  the  propagation  of  inflammation 
from  these  organs  to  the  peritoneum.  Peritonitis  may  be  acute  or  chronic, 
diffuse  or  circumscribed.  It  will  be  convenient  to  consider  separately  acute 
diffuse  or  general  peritonitis,  circumscribed  or  partial  peritonitis,  and  chronic 
peritonitis.  Some  writers  divide  the  disease  into  several  varieties  according  to 
its  different  causes  or  to  the  circumstances  under  which  it  is  developed.  It 
will  suffice  to  notice  these  diversities  under  the  head  of  Causation.  Puerperal 
peritonitis  is  an  important  variety  presenting  certain  peculiarities,  but  it  does 
not  fall  within  the  scope  of  this  work  to  consider  this  form  fully  or  sepa- 
rately. It  is  treated  of  at  length  in  works  on  obstetrics  and  on  the  diseases 
of  womeo. 

Acute  DiflPuse  Peritonitis. 

Anatomical  Characters. — The  pathological  changes  are  essentially  the 
same  as  in  inflammation  of  other  serous  membranes.  The  intestine,  as  a  rule, 
i.s  distended  with  gas.  The  inflammation  usually  begins  at  one  spot,  and 
extends  with  more  or  less  rapidity  over  the  entire  membrane.  The  inflamma- 
tory changes  are  usually  most  marked  at  the  starting-point,  and  are  elsewhere 
more  intense  in  certain  places  than  in  others.  At  first  there  is  redness  due  to 
congestion  and  ecchymoses.  The  serous  surface  loses  its  normal  lustre,  and 
soon  it  is  coated  with  a  thin,  grayish  layer  of  fibrillated  fibrin,  which  at  first 
contains  few  cells,  but  afterward  becomes  richly  infiltrated  with  pus-cells,  and 
then  assumes  a  greenish-yellow  color.  The  exuded  fibrin  causes  the  coils  of 
intestine  to  become  agglutinated  to  each  other,  to  neighboring  viscera,  and  to 
the  abdominal  walls.  Together  with  the  exudation  of  fibrin  there  is  an  effu- 
sion into  the  peritoneal  cavity  of  more  or  less  serum  containing  flocculi  of 
fibrin  and  some  pus-cells.  The  subserous  tisssuc  is  swollen  and  (edematous, 
and  contains  pus-cells,  usually  in  swarms  about  the  veins.  The  other  coats 
of  the  intestine  may  be  somewhat  altered.  The  muscularis  is  usually  oede- 
matous,  and,  especially  in  cases  of  puerperal  peritonitis,  there  may  be  inflam- 
mation of  the  mucous  membrane.  While  the  chief  source  of  pus-cells  is  from 
the  blood,  there  is  sufficient  evidence  that  the  endothelial  cells  lining  the 
peritoneum  likewise  take  an  active  part  in  the  inflammatory  process.  They 
become  swollen,  granular,  multinucleated,  and  by  their  proliferation  produce 
young  cells. 

Different  cases  of  peritonitis  vary  greatly  as  to  the  quantity  and  character 
of  the  inflammatory  products.  These  products  are  fibrin,  serum,  and  pus- 
cells,  mixed  with  a  certain  number  of  red  blood-corpuscles.  According  to 
differences  in  causation  and  in  individuals,  sometimes  one  and  sometimes 
another  of  these  products  preponderates.  In  some  cases  the  exudation  is 
chiefly  fibrinous,  in  others  chiefly  serous,  and  in  others  purulent.  Again,  the 
exudation  may  be  described  as  sero-fibrinous,  sero-purulent,  fibrino-purulcnt, 
etc.  Peritonitis  with  fibrinous  exudation  and  with  but  little  fluid  is  sometimes 
called  dry  or  adhesive.  In  some  cases  the  peritoneal  cavity  is  distended  by 
a  large  quantity  of  serum.  Such  cases  are  generally  secondary  to  ascites.  In 
the  majority  of  cases  the  exudation  may  be  described  as  sero-fibrinous ;  that 
18,  the  peritoneal  surfaces  are  coated  with  fibrin,  and  the  cavity  contains  a 
moderate  amount  of  serum  rendered  somewhat  turbid  by  admixture  with 
fibrin  and  pus-cells.  Purulent  effusions  are  also  frequently  met  with.  All 
grades  of  transition  occur  between  the  moderately  turbid  serum  just  described 
and  thick  creamy  pus.  Peritonitis  due  to  perforation,  to  traumatism,  and  to 
puerperal  fever  and  other  infectious  processes  is  generally  purulent.     In  sep- 
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tic  peritonitis  the  exudation  may  be  foul-smelling  and  ichorous.  In  vet* 
rare  cases  it  has  a  colloid  consistence.  Not  infrequently  it  has  a  reddish  cr 
brownish  tint  from  admixture  with  blood,  but  a  truly  hemorrhagic  ezudatioi 
belongs  to  certain  forms  of  chronic  rather  than  to  acute  peritonitis.  It  in  fe«| 
rare  U)  find  collections  of  serum  or  of  pus  encysted  in  different  parts  of  i$ 
peritoneal  cavity  by  means  of  fibrinous  or  of  old  organized  adhesioni.  h 
connection  with  these  collections  of  pus  there  have  been  observed  suppontioi 
and  ulceration  of  portions  of  intestine  with  which  the  pus  is  in  contact,  ui 
even  perforation  from  without  inward  (ulcerative  peritonitis). 

If  peritonitis  terminate  in  recovery  the  serum  is  absorbed,  and  the  fibiia, 
having  undergone  molecular  disintegration,  is  likewise  absorbed.     Large  eol* 
lections  of  pus  cannot  be  absorbed,  but  the  pus  may  lose  its  watery  eonnit* 
uents,  become  inspissated,  and  be  converted  into  a  kind  of  cheesy  man  it 
which  lime-salts  may  be  deposited.     New  connective  tissue  in  the  fona  of 
adhesions  and  of  thickening  of  the  serous  membrane  is  a  result  of  peritonitiiL 
The  method  of  formation  of  this  new  tissue  resembles  that  already  describei 
for  inflammation  of  the  pleura  (p.  117).   There  may  be  adhesions  of  thecoQl 
of  intestine  to  each  other,  to  the  solid  viscera,  and  of  the  opposing  ptrienl 
and  visceral  layers  of  the  membrane.    These  adhesions  may  be  innoeaoas,bii| 
they  may  also  be  the  cause  of  serious  and  even  fatal  consequences.    In  thi. 
spaces  or  loops  formed  by  bridles  of  newly-formed  tissue  portions  of  intMtnit 
are  liable  to  become  strangulated.     The  contraction  of  the  new  fibrous  t' 
may  lead  to  constriction  of  the  intestine.    Coils  of  intestine  may  be  so  [ 
together  by  adhesions  that  their  peristole  is  greatly  impaired.     Id 
which  the  cause  of  the  peritonitis  is  not  evident  it  is  always  necessiry  It 
search  carefully  for  some  lesion  to  which  the  inflammation  can  be  refenili 
The  presumption  is   in  any  given  case   against  a  primary  peritonitis.    Jk^ 
causative  lesion  will  be  found  in  most  cases  in  some  organ  or  part  witUi  J 
the  abdominal  cavity,  such  as  perforation  of  a  hollow  viscus,  hernia,  tjpk' 
litis,  perityphlitis,  and  inflammation  of  other  parts  adjoining  the  peritotei^  j 
especially  the  female  generative  organs. 

Clinical  History. — Acute  peritonitis  is  sometimes  developed  grada 
Abdominal  pain  and  soreness,  progressively  increasing,  may  be  felt  one,  t« 
or  three  days  before  the  local  and  general  symptoms  are  sufficient  to 
the  existence  of  the  disease ;  but  in  most  cases  the  attack  is  abrupt  and  ' 
disease  is  quickly  declared.    The  disease  is  often  in  these  cases  ushered  i 
by  a  chill.     Pain  is  usually  a  marked  symptom.     Beginning  at  a 
lar  point,  it  extends  over  the  whole  abdomen.     It  is  burning  or  lani 
in  character.     It  is  increased  at  times  so  as  to  constitute  marked  eza 
tions,  and  not  infrequently  in  these  exacerbations  the  character  of  the  | 
is  that  of  spasm  or  colic.    Acute  pain  is  produced  by  a  deep  inspiration. 
respirations  are  usually  shortened,  and  by  way  of  compensation  in 
in  fre(|uency.    The  movements  of  the  diaphragm  are  restrained,  and  th 
the  ribs  proportionately  increased ;  the  breathing,  in  other  words,  is 
Acts  of  coughing  and  sneezing  occasion  intense  pain.     Moveroentt  of  I 
body  are  painful.    The  degree  of  suflfering  from  pain  varies  in  different  4 
It  is  generally  great,  often  extreme,  occasionally  moderate  or  slight ;  tad  1 
symptom  may  be  wanting.      Tenderness  on  pressure  over  the  abdoaet  I 
usually  marked.     This  symptom  is  very  rarely  wanting.     The  tendeniMtl 
often  such  that  the  slightest  pressure  is  painful,  but  the  degree  of  ten  ~ 
varies  considerably  in  different  cases.    The  pain  and  tenderness  are  freqa 
most  marked  in  a  particular  circumscribed  portion  of  the  abdomen. 
symptoms  continue  during  the  course  of  the  disease.     Owing  to  tbeM 
toms  the  patient  often  lies  upon  the  back,  with  the  knees  tnd  thighs  i 
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in  order  to  lessen  the  tension  of  the  ahdominal  muscles  and  to  relieve  the 
abdomen  of  the  weight  of  the  bedclothes.  This  decubitus,  however,  is  by  no 
means  constant.  The  patient  may  lie  on  the  side  with  the  knees  and  thighs 
flexed,  or  even  on  the  back  with  the  lower  limbs  extended.  More  or  less 
tympanites  is  generally  present,  due  to  paralysis  of  the  muscular  coat  of  the 
intestine.  The  abdomen  is  oflen  greatly  distended  and  tense  ;  and  this  con- 
dition persists  during  the  course  of  the  disease.  The  abdominal  distension 
offers  a  mechanical  obstacle  to  the  descent  of  the  diaphragm,  and  thus 
increases  the  dyspnoea,  which  if  great  is  accompanied  by  cyanosis.  The  dis- 
tension may  be  sufficient  to  displace  the  heart  and  to  push  the  liver  upward. 
If  the  tympanites  be  not  great,  the  abdominal  muscles,  especially  the  rectus 
muscle  on  either  side,  are  usually  notably  rigid  and  resisting.  The  bowels,  as 
a  rule,  are  constipated,  but  the  exceptions  to  this  rule  arc  not  very  infrequent. 
Constipation  sometimes  exists  at  first,  diarrhoea  subsequently  occurring,  and 
occasionally  diarrhoea  exists  at  the  outset.  The  latter  symptom  is  most  fre- 
qaent  in  cases  of  puerperal  peritonitis,  in  consequence  of  the  coexistence  of 
inflammation  of  the  intestinal  mucous  membrane.  Vomiting  is  a  frequent, 
and  in  some  cases  a  prominent  symptom.  The  vomited  matter  consists  of 
mneus  and  the  contents  of  the  stomach,  and  afterward  of  bile,  which  often 
has  a  notably  green  color.  This  grass-green  or  spinach  color  is,  however,  not 
characteristic  of  peritonitis.  The  acts  of  vomiting  occasion  great  pain.  In 
the  latter  part  of  the  course  of  the  disease  the  contents  of  the  stomach  are 
ejected  by  regurgitation  rather  than  by  vomiting.  Thirst  is  usually  urgent. 
Obstinate  and  painful  singultus  is  a  not  infrequent  symptom. 

The  temperature  of  the  body  is  more  or  less  raised,  but  there  is  much  vari- 
ation in  different  cases  as  regards  the  degree  of  pyrexia.  In  some  cases  there 
is  but  a  moderate  increase  of  temperature  ;  and  in  other  cases  there  is  hyper- 
pyrexia. There  may  be  considerable  variation  in  the  same  case  during  the 
course  of  the  disease.  The  temperature  sometimes  fails  to  nearly  the  normal 
shortly  before  death.  The  pulse  is  more  or  less  accelerated.  It  often  becomes 
quite  frequent,  numbering  120  or  130  per  minute;  but  in  some  eases  the  accel- 
eration is  moderate.  It  is  generally  small,  and  sometimes  hard  or  wiry.  The 
sense  of  prostration  is  considerable  or  great.  Perspiration  is  liable  to  occur. 
The  countenance  denotes  the  gravity  of  the  disease,  and  the  expression  is 
haggard,  pinched,  and  anxious.  In  some  cases  the  upper  lip  is  elevated 
and  drawn  tightly  over  the  teeth.  This  appearance  is  characteristic,  and 
when  present  it  points  to  the  disease,  but  it  is  by  no  means  uniformly 
present. 

Difficulty  in  micturition  is  a  frequent  symptom,  due  in  part  to  paralysis 
of  the  muscular  tunic  of  the  bladder  in  consequence  of  inflammation  of  its 
investing  membrane,  and  partly  to  loss  of  power  over  the  abdominal  muscles 
in  consequence  of  the  abdominal  distension.  Moreover,  the  pain  occasioned 
by  the  effort  to  micturate  leads  the  patient  to  postpone  it  as  long  as  possible. 
Ketention  of  urine,  requiring  the  use  of  the  catheter,  is  not  uncommon.  The 
urine  is  high-colored,  and  throws  down  a  lateritious  deposit  of  urates.  Pain 
in  the  penis  is  a  symptom  in  certain  cases  of  peritonitis.  This  pain  is  sonie< 
times  extremely  intense.  In  some  cases  there  is  priapism  with  intense  vene- 
real desire. 

The  intellect  in  cases  of  acute  peritonitis  is  generally  not  disordered. 
Slight  delirium  sometimes  occurs,  especially  in  fatal  cases,  toward  the  close 
of  the  disease. 

Pathological  Character. — Acute  peritonitis,  as  regards  pathological 
character,  does  not  differ  essentially  from  other  acute  inflammations  of 
serous  membranes. 
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CAlTt*ATl0N, — ^Aeiite  difFuse  inflanimatirin  of  thejpcriton^um,  exclusire  of 
puerperal  ppritonitis,  b  not  a  frequent  disease.  Tbif  liabilitj  of  llt«  pen- 
toneiitn  to  hecnme  inflamed  is  vory  much  less  than  that  uf  the  pletim  tvr 
the  pericardium — a  faet  not  easily  ex{>Iained.  In  the  ^runi  majority  of  ea**?^ 
peritonitis  is  incidental  to  some  other  aflTection  of  the    i'  '  if  viarmL 

The  mo8t  frequent  cause,  exelusive  of  ii«  occurrence  in  cli  .nd  of  the 

rases  in  which  it  is  produced  by  traumatisni,  w  perforatioii  uf  th' 
ary  ennal.     Perforation  of  the  ileum  is  incident  to  the  intesttnnl 
typhoid  fever,  and  peritonitis  thus  prtnlureil  h  one  of  the  occa.>ioiiitl  » 
pertaining  to  the  oUnical  hi»tory  of  that  form  of  fever.    The  inl<-v*iinal  ul 
lions  which  occur  in  certain  cases  of  phthisis  sometime>^,  although  rery  rarrly* 
lead  to  perforation,  and  also  other  ulcers  situated  in  either  the  small  or  lanfi? 
intestine.     Perforation   from  ulceration  or  sphaeelation  of  the  extrcuiity  nf 
the  appendix  vermifonnia  of  the   csecum   is  not  of  very  r»rc   occurrence. 
(Vide  p.  485.)     Perforation  of  the  stomach   and   of  the   ilundenum    is   an 
occasional  event  in  cases  of  gastric  and  duodenal  ulcer.     Whatever  he  the 
ecat  of  the  perforation,  the  gaaeous  and  other  contents  of  the  alimentary 
canal  escaping  into  the  peritoneal  sac,  peritonitis  becomes  at  once  devcti       ' 
The  escape  of  bile  from  rupture  of  the  gall-bladder  or  of  the  cystic,  he; 
or  common  duct  gives  rise  to  peritonitis.     Other  causes  are  th< 
pus  into  the  peritoneal  cavity  from  hepatic,  ovarian,  or  other  :; 
ture  of  the  Urinary  bladder  or  ureter,  and  the  evacuation  of  hydiUid  cy>^u. 
Inflammation,  at  first  local,  may  become  general,  ag  in  certain  cn'**^  of  intu^ 
susception  and  strangulation  of  intestine,  of  typhlitis,  and  peri*  witl 

out  perfonition.     Injections  into  the  cavity  of  the  uterus  havv 
to  give  rise  to  the  disease,  the  liquid   injected  passing  into  th«5  i  A] 

cavity  through  the  Fallopian  tubes.     In  certain  cases  of  puerperal  p  . 
the  inflammation  begins  in  the  uterus  and  is  propagated  to  the  peritoncun 
The  disease  may  be  produced  traumatically  by  accidental   wounds  of  thiT' 
abdominal  walls  and  violent  contusions.     It  may  be  caused  by  surgical  ope- 
rations which   involve  opening  of  the  peritoneal   cavity  in  casca  of  nvari* 
otomy,  of  laparotomy  in  cases  of  obstruction,  etc.      It  sometimes  follow 
paracentesis,  very  rarely,  however,  except  in  eases  in  which  the  kl'  n] 

diseased.     It  occurs  in  intra-uterine  life^ — a  fact  which  Sir  Jnme>  a] 

was  the  first  to  observe.  The  extension  of  inflammation  from  the  umUili 
cal  vessels  to  the  peritoneum  explains  the  occurrence  in  sumo  instances  of 
infantile  peritonitis. 

Acute  peritonitis  is  one  of  the  local  aifections  incident  to  the  morbid  eon* 
ditions  of  the  kidneys  collectively  called  Bright's  distmse.    In  lvv<i  cascj^  ntnU 
my  observation  it  was  developed  in  connection  with  acute  articular  rhcnmi 
tism,  the  patient  recovering  in  each  case  after  a  short  duration  of  the  dinca^ 
Exposure  to  cold  may  give  rise  to  it,     I  have  known  it^s  occurrence  to 
attributable  to  this  cause.     It  has  been  observed  to  occur  not  infrequently  id 
the  Northern   States  among  laborers  employed  in  the  winter  and  yrpnng 
repair  water-wheels  damaged  by  ice,  this  occupation  requiring  them  to  wotl 
standing  in  water. 

Occurring  as  an  epidemic  affeetion  in  chihlbed,  it  doubtless  pmceiHl^  from 
a  "Special  cau.*e.     During   the   prevalence  of  puer|»eral  pcriton; 
erysipelas  has  been  observed  to  prevail,  showing  some  patholu^ 
ehip  between  the  two  affect  ions. 

Diagnosis. — The  diagnosis  of  acute  diffuse  peritonitis  is  not  H  il 

eases  in  which  it«  characteristic  feature?  are  well  marked,  as  they  ;  gj 

majority  of  cases.     Thase  features  are  sometimes  obscure  or  wanting,  and 
is  then  liable  to  be  overlooked  or  to  be  confounded  with  other  afieotto 
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From  acute  enteritis  it  is  distinguished  generally  by  a  greater  degree  of 
pain,  greater  frequency  of  the  pulse,  more  tenderness  on  pressure  over  the 
abdomen,  more  tympanites,  rigidity  of  the  abdominal  muscles,  and  the  evi- 
dence on  all  sides  of  a  graver  malady. 

It  is  sometimes  mistaken  for  functional  colic.  The  pains  in  some  cases 
of  peritonitis  are  like  those  of  colic ;  but  colic  lacks  the  continuous  pain, 
the  abdominal  tenderness,  the  muscular  rigidity,  the  tympanites,  the  pyrexia, 
the  frequency  of  the  pulse,  prostration,  etc.  of  acute  peritonitis.  These 
i&ymptoms,  however,  may  not  be  immediately  developed  in  peritonitis,  and  a 
little  delay  may  therefore  sometimes  be  necessary  in  arriving  at  a  positive 
diagnosis. 

Myalgia  (muscular  rheumatism)  affecting  the  abdominal  muscles  may 
give  rise  to  certain  of  the  local  symptoms  of  acute  peritonitis.  Instances, 
however,  of  myalgia  limited  to  these  muscles  are  rare.  The  diagnostic  points 
are  as  follows :  In  peritonitis  movements  of  the  body  occasion  pain  over  the 
whole  abdomen,  whereas  in  myalgia  the  pain  is  limited  to  certain  muscles, 
and  perhaps  confined  to  one  side  of  the  abdomen.  The  same  is  true  of 
tenderness  on  pressure.  Moreover,  in  peritonitis  the  pain  from  pressure  is 
proportionate  to  the  amount  of  pressure,  but  in  myalgia  deep,  firm  pressure 
may  be  made  without  augmenting  the  pain.  These  are  diagnostic  points 
pertaining  to  the  local  symptoms,  but  the  general  symptoms  present  in  acute 
peritonitis  are  wanting  in  the  so-called  muscular  rheumatism. 

Lumbo-abdominal  neuralgia  with  hypenesthesia  of  the  abdominal  walls  or 
integument  sometimes  simulates  closely  peritonitis  as  regards  certain  local 
svmptoms.  The  pain  may  be  severe,  the  tenderness  great,  the  decubitus  on 
the  back  with  the  thighs  and  knees  fiexed,  and  not  iiifre<iuently  there  is 
more  or  less  tympanites.  Cases  presenting  these  symptoms  are  not  uncom- 
mon. The  patients  are  generally  women,  and  they  manifest  more  or  less  of 
hysterical  phenomena.  The  general  symptoms  of  acute  peritonitis,  frequency 
of  pulse,  prostration,  etc.,  are  wanting  in  these  cases ;  but  attention  to  certain 
points  connected  with  the  local  symptoms  will  snfiice  for  the  differential  diag- 
nosis. The  tenderness  in  the  neuralgic  atfection  is  more  superficial ;  the 
patient  shrinks  from  the  slightest  touch,  but  firm,  prolonge<l  pressure  with 
the  open  palm  is  of\en  well  borne,  and  may  even  afford  relief,  whereas  in 
peritonitis  the  pain  is  always  proportionate  to  the  amount  of  pressure.  Tlie 
muscular  rigidity  of  peritonitis  is  wanting. 

I  have  known  acute  peritonitis  to  be  mistaken  for  sporadic  cholera  in  a 
case  in  which  vomiting  and  purging  occurred  early  and  were  prominent 
symptoms.  In  the  exceptional  cases  in  which  these  symptoms  arc  sufficiently 
prominent  to  suggest  that  affection,  the  error  of  diagnosis  is  to  be  avoided  by 
finding,  associated  with  the  vomiting  and  purging,  the  local  symptoms  of  peri- 
tonitis— ^namely,  pain,  tenderness,  tympanites,  and  muscular  rigidity,  together 
with  general  symptoms  denoting  an  inflammatory  affection — symptoms  not 
belonging  to  the  hi.story  of  sporadic  choleni. 

Acute  peritonitis  is  sometimes  remarka])ly  latent,  the  local  symptoms,  usu- 
ally so  strongly  marked.  Iwing  obscure  or  wanting.  Pain  and  tenderness  may 
>M'  slight  or  even  absent.  Mu.scular  rigidity  in  such  cases  may  be  a  very  valua- 
ble diagnostic  symptom.  As  regards  occasional  latency,  this  disea.se  resembles 
other  inflammations  of  .serous  membranes — namely,  pleuritis  and  pericarditi.s. 
Pain  and  tenderness  may  be  obscure  in  consequence  of  the  coexistence  of 
other  aflfections  which  occasion  delirium  or  blunt  the  perceptions  of  the 
patient,  and  from  the  absence  of  these  local  symptoms  peritonitis  may  be 
overlooked.  In  some  cases  of  peritonitis  produced  by  perforation — in  the 
course  of  typhoid  fever,  for  example — the  manifestations  of  pain  and  tender- 
ness may  not  be  sufficient  to  direct  attention  to  the  abdomen.  In  such  cases 
S7 
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otijer  local  in  oonjanctioQ  with  general  syioptoms  musl  he  rclirrl  tipnn  in  ?!]«• 
rdiairnusis,     Cerluin  pliysieul  t*i|4i»s  may  enter  into  tht?  dirifjj 
There  is  not  infVequeutly  liquid  etfui<ion  siiflicient  to  lie   i 
cussion  and  fKil patio iL  (Vide  l>ia)^MllAHi8  nf  Hydrfi-periloiieum,^     A  peritoneal 
friftion  sound  uwxy  be  heard  by  auscultation  over  the  liver. 

It  ia  desirable  in  eat^es  of  peritonitis  to  determine  whether  the  diseiL^*  ^r- 
idiopathic  or  dependent  on  8ome  one  ui*  the  various  loeal  circuwisttto*  -  ^* 
in  the  majority  uf  euBets  »tand  in  a  eauHative  reliition  to  it.  In  eon 
nt'  the  rehuive  infrei|nency  of  idiupiLthio  peritonitii*  the  prob2lbiHt)u^  m  .in\ 
case  are  in  Tavor  of  the  exi.Hlence  of  some  one  uf  the^e  eau native  cirruiii- 
atanees.  Developed  in  the  eoun^e  of  typhoid  fever,  it  f:ent-ralh%  hut  not 
invariably,  proceeds  frtmi  perforiition  of  the  intestine.  If  developed  in  n  **fiM* 
nf  puhnonary  tuberculosis  aceonipanied  by  diarrhejea.  chrouie  j>ent 
preceding  it.s  develupnient,  perfurution  connected  with  intestinui  v, 
is  the  probable  cause.  Perforation  of  the  stomach  is  probaUe  if  tW  yvw- 
tonitis  occur  suddenly  in  a  case  presenting  the  Hynii>tumH  of  gastric  ulrrr 
Perfc»ratton  of  the  intestine,  connected  with  latent  ulceration,  ii*  to  be  very 
strongly  su?ipected  wlienever  the  iiffection  is  developed  suddenly,  without  any 
appreciable  cause,  in  a  person  npimrontly  in  heiilth  ;  and  if  the  pain  and  tin- 
dcrness  first  occur  in  the  neighborhood  of  the  cafcum.  and  continue  rai^^^t 
marked  in  this  region,  the  seat  of  the  perforation  is  probably  ihe  appetidix 
verniiformis.  In  cases  of  perforation  gas  usually  esciipesi  into  the  pcrit+»neAl 
cavity.  Its  presence  here  gives  rise  to  intense  tympanitic  resonance  on  per- 
cussion, extending  over  the  liver  and  taking  the  phice  of  hepntic  flatnr-t 
Tympanitic  resonance  over  the  liver,  however,  cannot  be  considered  its  pn>of 
of  the  presence  of  gas  in  the  peritoneal  cavity,  inasmuch  as  tI 
is  found  not  infretjucntly  when  the  transverse  colon  i>;  much  *'\  i  i 

ga<  or  w*hen  this  portion  of  the  intestine  is  pushed  npwai-rl  ah  r  | 

margin  of  the  liver;  V)ut  persistent  hepatic  flatness  is  proof  al 
itgaiust  perforation.    Clinical  observations,  in  my  cxpcrjcnec,  hubstan 
statement.     In  a  cadaver  in  which   the  intestines  are  neurly  free    fi 
and  even  when   the  muscular  walls  of  the  abdomen  are  notjihiy  stili  troui^ 
cadaveric  rigidityt  tlie  injection  of  a  small  (juantity  of  air  into  the  perit*: 
ncal  cavity  suffices  to  render  the  resonance  iiver  the  liver  tympanitic,     Thit 
experiment  I  have  repeatedly  performed.'     Perforatiorj  of  the  ureter  may  l»«^ 
strongly  suspected  if  the  sudden  development  of  the  disease  have  bet*n  pn> 
roiled  by  symptoms  denoting  obstruction  from  calculuf*  or  some  other  caus«% 
In  like  manner,  perforation  of  the  ductus  communis  choliMhichus  ia  the  prtih-l 
able  cause  if  symptoms  denoting  the  impnotion  of  gallstone  in  this  duct  have] 
preceded.     The  diseases  is  attributable  to  intussusception  or  internal  sirangu-| 
-lation  of  the  intestine  when  preetHled  and  accompanied  by  symptoms  denotingl 
'these  causes  of  obstruction  of  the  buwels.     Its  connection  with  renal  di&ra-f  I 
is  to  be  determined  by  an  examination  of  the  urine  for  albumen  and  tuhular| 
casta,     Finally,  if  evidence  of  the  existence  uf  any  of  the  causative  circum- 
Btances  referred  to  be  wanting,  and  the  disease  be  fairly  attrihutnblc  to  espti- 
surc  to  cold,  it  is  to  be  considered  as  idiopathic. 

PRoaxo«i8» — Acute  general  peritonitis  is  always  a  grave  disease*  in  vol  v- 
iDg  dangtir  to  life.     In  the  majority  of  cases  the  danger  is  greatly  cnbaDced 

*  Vide  paper  bv  (he  author  in  Tmn/ntrti^fnit  n/thr  Mrffirat  Sofktif  of  the  ^ait  f*/  Nr 
.  entitled  "On  the  Physical  I>iuKno?iiM  of  Peritonitis  with  and  without  pf.?*"  .,>..i.,v» 

llinieniary  i'anal,'*  IK^Vi;  aWi  article  by  the  JMithor  entitliil  *  thi  ihr 
'Flntne«»  on  Permission  over  the  Liver,  m*  Proof  tbnl  ActUe  Pitfusc  V*  : 

anst printed  with  Perfomtioti  of  the  Stomnch  or  Intent ine,'^  in  the  MtUmi  A<««,  Jsa, 
17,  ISiib. 
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eitberby  the  circumstances  on  which  the  development  of  the  disease  depends, 
u,  for  example,  intestinal  perforation,  or  by  coexisting  affections,  such  as 
feoal  disease.  We  have  no  data  for  determining  the  amount  of  intrinsic 
teDdency  to  death  belonging  to  simple  idiopathic  peritonitis.  There  is  reason 
to  believe  that  the  rate  of  fatality  in  all  cases  depends  much  on  the  mode  f»f 
(uuiagement.  Judiciously  treated  in  uncomplicated  cases,  the  prospect  of 
reeoTcrj'  is  good.  In  complicated  cases — including  under  this  head  cases  in 
which  the  disease  is  connected  with  gastric  or  intestinal  ulceration,  Bright's 
dijietso, etc — the  prognosis  is  always  very  unfavorable.  Under  certain  circum- 
gtances  the  disease  runs  rapidly  to  a  fatal  issue.  It  may  destroy  life  within 
a  few  hours  if  developed  as  a  result  of  perforation.  Recovery,  however,  is 
not  impossible  in  cases  of  perforation,  provided  the  opening  be  not  large  and 
if  elo^>urc  be  quickly  effected  by  adhesions  around  it.  The  average  duration 
in  fatal  cases  is  from  five  to  six  days. 

The  mode  of  dying  is  by  either  rapid  or  slow  asthenia.  An  unfavorable 
progress  of  the  disease  is  denoted  by  a  progressive  increase  of  the  feeble- 
ness tod  frequency  of  the  pulse,  progressively  increasing  prostration,  coldness 
of  the  extremities,  cyanosis,  hiccough,  regurgitation,  etc.  On  the  other  hand, 
I  favorable  progress  may  be  inferred  from  improvement  as  regards  the  gen- 
eral symptoms  just  referred  to,  t<»gether  with  diminution  of  the  tympanites 
utd  muscular  rigidity  of  the  abdomen.  (Convalescence  is  generally  slow, 
norc  or  less  tenderness  and  colic  pains  persisting  during  the  progress  toward 
recovery. 

Treatment. — The  treatment  of  this  disease,  as  inculcated  a^id  generally 
adopted  of  late  years  in  this  country,  is  in  striking  contrast  with  that  formerly 
pursued.  Tlie  change  consists — ^/rVs/,  in  the  disuse  of  bloodletting  and  cathar- 
tics; and  9ecoiiil^  in  relying  mainly  on  the  use  of  opium.  Governed  by  the 
general  principles  which  should  regulate  the  employment  of  bloodletting  in 
acute  inflammations,  the  indications  for  this  measure  are  not  present  in 
peritonitis,  a  disease  which  tends  to  destroy  life,  sometimes  very  quickly,  by 
asthenia.  Bloodletting  has  been  much  employed  in  the  treatment  of  this  dis- 
ease, and  clinical  observation  has  abundantly  shown  that  it  is  not,  to  say  the 
least,  a  curative  measure.  It  is  a  measure  which  must  do  either  good  or 
barm  in  a  disease  like  this,  involving  always  not  a  little  danger  to  life  ;  and 
if  it  do  harm  instead  of  good,  the  amount  of  harm,  even  if  not  large,  may 
bear  heavily  on  the  result.  Cathartics  also  have  been  much  employed  in  the 
treatment  of  this  disease.  Not  only  are  they  devoid  of  curative  efficacy,  but 
they  are  pernicious.  An  important  point  in  the  treatment  of  an  acute  inflam- 
mation of  any  part  is  to  secure  for  the  part  as  complete  rest  as  possible.  The 
fnction  incident  to  the  peristaltic  movements  tends  to  prolong  and  increase 
the  inflammation  in  peritonitis.  An  object  of  treatment  is  the  arrest  of  these 
Bovements,  thus  securing  rest  for  the  inflamed  membrane.  Cathartics  not 
only  conflict  with  the  means  for  effecting  this  object,  but  they  aggravate  the 
inflammation  by  increasing  the  peristaltic  movements.  Moreover,  they  arc 
objectionable  on  the  same  score  as  bloodletting  and  other  deplcjtory  and 
depressing  measures.  Clinical  observation  furnishes  no  evidence  of  the  use- 
fulness of  cathartics  in  the  treatment  of  acute  peritonitis.  On  the  other 
band,  it  has  occurred  to  me,  as  to  others,  to  sec  the  intensity  of  the  inflam- 
mation reproduced  by  the  too  early  administration  of  a  cathartic  when  the 
disease  appeared  to  be  progressing  favorably,  the  patient's  life  apparently 
being  lost  in  consequence.  Cathartics,  then,  should  not  enter  into  the  treat- 
wnt  of  this  disease.  The  bowels  .should  be  allowed  to  remain  constipated, 
if  evacuations  do  not  spontaneously  occur,  during  the  career  of  the  disease, 
*»'«oif  this  period  be  a  week  or  more.    In  pursuing  this  course  the  physician 
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xtiwut  expect  in  some  ca^od  to  encouQter  the  importunities  of  tbe  patietit  Of 
frioiids  for  medicine  to  open  the  bowels.  If  the  patient  suffer  fruui  ui 
ac 0 umu In tion  of  feces  within  the  rectum^  ita  contents  may  be  caiiitioufely 
removed  by  repeated  nmple  injections.  Much  relief^  if  tympanites  he  |;reaU 
is  .sumetimes  ubtaiiied  by  the  introduction  into  the  rectum  of  a  flexible  tube, 
whicli  allows  the  e&capc  of  gas. 

An  important  object  eflfccted  by  the  use  of  opiates  is  the  arrest  of  the  ptJri- 
gtaltic  movenjents;  and  this  is  a  special  object  iti  this  di^^eai^,  bat  opiated  are 
ulso  (ireful,  VLik  in  utber  infiammations»  by  rendering  the  system  more  tolerant 
t>f  the  Weal  affection.  The  latter  is  also  an  object  in  the  treatment.  With 
Tefereui'c  to  both  these  objects  opiates  are  to  be  given  in  doses  sufficient  to 
produce  certain  effects.  Relief  of  abdominal  pain  is  evidence  that  the  fir^it 
object  is  effected.  The  doses,  therefore,  should  be  fiufficient  to  produce  tliiii 
effect*  The  pain  is  to  be  relieved  as  quickly  as  possible,  and  the  return  of 
pain  prevented  by  repeating:  the  required  doses  at  proper  interval.  The 
success  of  the  treatment  will  depend  much  on  it.^  bein^  becun  early  in 
the  disease.  Time  should  not  be  wasted  by  delay  for  any  preliminary  meacs- 
ures.  The  treatment  should  begin  with  a  full  doj^e,  the  aiinmnt  li^in^  reg- 
ulated by  tho  intensity  of  the  pain.  For  an  adult  a  ijuarter  i>r  a  half  of  a 
irrain  of  a  salt  of  morphia  or  an  etjuivalent  dose  of  some  ulher  furm  of  opiate 
may  be  given  at  once.  In  two  or  three  hours  the  effect  of  the  first  do^e  caa 
be  appreciated.  If  the  patient  be  not  then  free  from  pain,  another  dtise  is  to 
b**  given,  the  dose  being  increased  or  diminished  according  to  ihe  degree  of 
pain.  And  during  the  course  of  the  disease  the  opiate  is  lo  be  Tejicnlcd,  if 
reijuircd.  at  intervals,  in  doses  sufficient  to  prevent  return  of  patn.  Narcotism 
is  to  be  avoided.  In  order  to  avoid  this  the  physician  is  to  observe  I  he  ctfcriti 
of  the  doses  as  regard  somnolency ,  contraction  of  the  pupil,  and  dimini«.hod 
number  of  respirations.  Judgment  and  careful  watching  are  important,  lc»t 
narcotism  be  produced.  The  somnolency  from  the  opiates  should  never 
become  so  great  that  the  patient  cannot  be  easily  aroused,  Tlic  respiratioDa 
should  not  be  reduced  below  twelve  per  minute.  If,  as  not  infre<|ucntlj  hap- 
penSt  they  arc  found  below  this  number  or  irregular,  the  intcrTals  between 
the  doses  are  to  be  lengthened  or  the  doses  diminished.  In  carrying  out 
this  method  of  treatment  it  is  desirable  that  the  physician  should  aoe  the 
patient  fre<|ucntly.  If  this  be  impracticable,  as  it  often  is  in  country  prac- 
tice, the  administration  of  the  doses  must  be  entrusted  with  minulc  instruc- 
tions to  an  intelligent  and  faitliful  assistant  or  nurse.  The  doeies  are  lo  ht 
gradually  diminished  in  proportion  as  the  local  and  general  symptoms  denote 
improvement. 

The  extent  to  which  opiates  are  to  be  given  in  order  to  aecure  the  «»bjecta 
of  the  treatment  will  vary  much  in  different  cases,  Other  I  binge  being 
ecjual,  the  doses  retjuired  will  depend  on  the  degree  of  pain  ;  but  the  sus- 
ceptibility of  different  persons  to  opium  varies  greatly,  and  in  peritunitis,  aa 
in  some  other  diseases,  there  is  sometimes  an  extraonlinary  tolerance  of  thi» 
remedy.  Thus,  in  one  of  the  cases  treated  6uecegj<fully  by  IVof.  Alonao 
Clark  the  patient  took  within  die  first  twenty-six  hours,  of  opium  and  the 
eulphate  of  morphia,  a  quantity  ecjuivalent  to  106  grains  of  opium;  in  the 
second  twenty-four  hours  she  took  472  grains;  on  the  third  day,  236  gmina  , 
on  the  fourth  day,  120  grains;  on  the  fifth  day,  54  grains;  on  the  sixth  day, 
22  grains;  and  on  the  seventh  day,  8  grains,  afYer  which  the  treatment  wap 
suspended,  Thi.s  patient.  Pruf.  Clark  had  reason  to  bebcvtJ,  was  m»t  accus- 
tomed to  the  use  of  opium  in  health,  and  was  not  intem|>erate.  As  r 
thi*  amount  of  opium  required,  this  case  is  exceptional,  the  patient 
an  enormously  increased  tolerance  of  this  drug.  Rarely  is  more  iFian  hiiU'  a 
grain  of  a  &alt  of  morphia  every  two,  three,  or  four  hours  needed.     UfUs 
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'frlie  leqaisite  effects  are  produced  by  smaller  doses.  If  there  be  irritability 
of  tbe  stomach,  the  opiate  should  be  given  by  hypodermic  injections.  Vom- 
iting conflicts  with  the  great  object  for  which  opiates  are  given — namely, 
r««t  of  the  inflamed  part,  and  therefore  everything  is  to  be  avoided  which 
wU  be  likely  to  excite  it. 

In  the  TREATMENT  of  this  disease  the  main  reliance  is  upon  opiates ;  but 
oiber  measures  arc  important.     Quietude  of  the  body  is  to  be  enjoined,  and 
•e^be  bladder  is  to  be  relieved  by  the  timely  use  of  the  catheter  if  there  be  reten- 
tion of  urine.     Rubefacients,  sinapisms,  or  turpentine  stupes  may  be  applied 
over  the  abdomen.     Blisters  are  contraindicated.     All  the  good  to  be  done  in 
che  way  of  revulsion  will  be  effected  by  rubefacients,  and  counter-irritation 
iMTond  this  does  harm  by  increasing  constitutional  disturbance  and  contrib- 
uting to  depress  the  powers  of  life.     Warm  fomentations  to  the  abdomen,  if 
gnteful  to  the  patient,  are  useful ;  poultices  are  uncomfortable  from  their 
^veigbt,  and  the  water-dressing  or  the  spongio-piline  is  to  be  preferred.    I  can- 
sot  speak  of  the  utility  of  cold  applications  from  much  observation,  but  it  is 
0tfe  to  trust  to  the  feelings  of  the  patient  in  deciding  between  cold  and  warm 
applications.    Cold  may  be  applied  by  means  of  compresses  dipped  in  ice-water 
and  renewed  at  intervals  of  a  few  minutes,  or  the  ice-bag.   Sustaining  measures 
iut  indicated  in  proportion  as  the  symptoms  denote  failure  of  the  vital  powers. 
Jkloobolic  stimulants  and  concentrated  nourishment  constitute  the  supporting 
vetsures  which  are  not  less  appropriate  to  this  disease  than  to  other  diseases 
tending  to  destroy  life  by  asthenia.    I  have  seen  cases  in  which  life  apparent- 
ly vas  saved  by  the  free  and  persevering  use  of  alcoholic  stimulants  in  con- 
junction with  the  use  of  opiates.     The  employment  of  cathartics  in  con- 
ttleseence  calls  for  great  circumspection ;  and  they  may  not  be  required, 
tbe  bowels   acting   spontaneously.      The  liberal   use  of  opiates   continued 
throughout  the  disea.se  does  not  appear  to  conduce  to  constipation,  and  it 
does  not  prevent  the  occurrence  of  diarrhoea  in  a  certain  proportion  of  cases. 
<)ninia  in  full  doses  as  an  antipyretic  remedy  is  indicated  if  there  be  hyper- 
pyrexia. 

As  an  addendum  to  the  treatment  of  this  disease  may  be  offered  a  suggcs- 
tioD  relating  to  measures  which  doubtless  are  too  bold  to  commend  them- 
sdres  without  having  been  carefully  considered.  These  measures  are,  mak- 
ing an  opening  through  the  abdominal  wall,  washing  out  the  peritoneal  cavity 
by  injecting  a  tepid  disinfecting  liquid,  and  maintaining  the  opening  so  as  to 
lewre  effectual  drainage.  These  measures  of  course  are  applicable  only  to 
cues  in  which  the  presence  of  septic,  infective  morbid  products  may  be 
inferred.  In  many  instances  these  products  probably  constitute  the  chief 
lonpce  of  danger.  Modem  experience  in  ovariotomy  and  in  the  operation  of 
laparotomy  in  cases  of  intestinal  obstruction  has  shown  the  admirable  results 
vhicb  follow  cleansing  of  the  peritoneal  surfaces,  and  the  absence  of  the  great 
danger  formerly  attributed  to  laying  open  the  abdominal  cavity.  The  time 
Bay  come  when  paracentesis  abdominalis  for  the  purposes  just  stated  will 
itTe  been  proved  to  be  as  applicable  to  certain  cases  of  peritonitis  as  are 
tlioncentesis,  injections  into  the  pleural  cavity,  and  a  permanent  opening  in 
tke  cbest  to  cases  of  suppurative  pleurisy. 

The  foregoing  paragraph  was  contained  in  the  last  edition  of  this  work, 
pnhlisbed  in  1881.  Since  that  date  several  cases  have  been  reported  in 
which  tbe  abdomen  was  opened,  the  purulent  contents  washed  out,  and  anti- 
Wlic  injections  employed.  Dr.  Z.  B.  Adams  reported  a  case  for  the  Boston 
mdicdand  SnrffiealJoiimal,  Nov.  20,  1884,  in  which  this  practice  was  suc- 
eettfnlly  pursued.  A  successful  case  has  been  reported  to  me  in  a  letter  by 
Dr.  Eag.  A.  Grouse  of  Iowa.     Leyden  and  others  in  Germany  advocate  the 
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ireatnicnt  of  suppunitive  ijcritonkii  after  tlie  niunt»er  of  tm^ivcma.  and  illu^ 
triitive  cases  are  cited.' 

Circumscribed  Peritonitis. 

Inflamtnatian  limited  to  a  eircuuiscribed  pnrtion  of  the  peritoiieum  u  almotft 
invuriiibly  a  coiupUcatiou  of  a  prior  affeL'tiun  of  tlit*  part^  cuVLTed  by  the 
indauied  portion  of  the  laembrune*  Circuujscrihed  [>eritnuitis  umy  be  acuti; 
or  fhroiiic,  but  these  varieties  oarinot  be  ehiirply  sepuniled  from  each  other. 
When  itiflanirnatioii  roaches  the  surface  of  an  orguu  covered  by  pvritoiieum 
the  latt^ir  always  becotues  inflamed.  Hence,  a  local  poritonitii*  is  lrecjut*«t  in 
Tariuua  lesiona  of  the  MotuachT  intestine,  liver,  galbbhidder,  spleen,  urinary 
bladder,  and  the  uterus  and  its  appendages,  Ukeraiiun  of  the  btomacb  lead* 
to  a  peritonitis  limited  to  the  site  of  the  ulcer.  Cirrhoi!>is  of  the  liver  in  the 
great  majority  of  cases  Is  accompanied  by  inflammation  of  the  serous  invest- 
ment of  this  organ.  This  inflammation  is  called  perihepatitis.  It  leads  to 
thickening  of  the  hepatic  capsule  and  to  the  formation  of  adhesions  with  the 
diaphragm  and  other  adjt>tning  parta.  A  similar  perihepatitis  of^cn  areotn- 
panics  ahscess,  cancer,  and  some  other  affections  of  the  liver.  Perisplenitis 
signities  a  local  peritf»nitis  ahout  the  spleen  and  is  not  infrcouently  found  at 
post-mortem  examinations.  Among  the  most  frequent  and  mi|K»rtiint  form* 
of  circumscrihed  peritonitis  is  inflammation  of  the  pelvic  pcritoncnru  iti 
females— pelvic  peritonitis,  perimetritis^  peri-oophoritis.  Intestinal  ulcers 
and  typhlitis  often  Iwid  to  circumscribed  peritonitis.  In  consc^juence  of 
adhesions  a  perforation  of  the  intestinal  canal  may  give  rise  to  only  partial 
peritonitis.  Encysted  collections  of  pus  may  be  present  in  the  peritoneal 
cavity,  without  diffuse  peritonitis.  Diaphragmatic  pleuritid  may  be  accom- 
panied by  inflammation  of  the  adjacent  peritoneum. 

The  inflammatory  products  in  circumscribed  peritonitis  are  the  &anie  a»  in 
the  diff"u8e  form.     The  exudation  in  many  instances  is  chiefly  fibrinouft.     In 

me  chronic  cases  resulting  in  formation  of  new  connective  tissue  it  it»  pml>- 
ible  that  from  the  onset  there  is  simply  a  new  growth  of  connective  tissue 
ithout  any  free  exudation.  The  perihepatitis  accompanying  cirrhosis  of 
the  liver  is  usually  uf  this  simple  proliferative  fonn.  The  [>eritoneal  thick- 
ening and  fibrous  adhesions  which  result  from  circumscribetl  peritonitis  may 
cause  displacements  and  deformities  of  the  viscera.  Dijnplacements  of  the 
uterus  and  of  the  ovaries  thus  induced  are  fre<|uently  met  with  in  gymrco- 
logical  practice.  Circumscribed  hemurrhagic  peritonitis  will  be  considered  in 
the  fMllowing  article. 

The  SYMPTOM 8  of  circumscribed  peritonitis  are  pain  and  t^jndernass  within 
a  space  correspunding  to  the  extent  of  the  inflammation,  accompanied  perhaps 
by  more  or  less  febrile  movement.  These  svmptams  are  marked  in  prop<»r- 
tion  to  the  aeuteness  of  the  inflammation,  but  circumscribed  peritonitis  is 
oftcner  subueute  or  chmnic  than  acute.  Pliysieal  explonition  in  some  rases 
furnishes  diagnostic  evidence.  The  presence  of  fibrin  may  occasion  n  friction 
Sound  or  a  tactile  sensation  of  rubbing  due  to  the  attrition  of  oppof«d  »urface« 
by  the  disiphragmatie  respiratory  movements.  This  sign  is  m«>st  likely  to  bn 
obtained  when  the  peritonitis  is  situated  over  the  liver  and  spleen.  It  is 
obtained  in  cases  of  circumscribed  oftener  than  of  diff*use  peritonitis,  and  ta 
of  comparatively  less  importance  in  the  latter,  because  the  symptoms  g«?n* 
erally  suffice  for  the  diagnosis  if  the  inflammation  be  diffuse. 

It  must  be  difficult,  if  not  impossible,  to  determine  the  existence  of  circuni* 
icribed  peritonitis  not  connected  with  an  afl"cction  of  the  parts  covered  by  tho 

^  VuielWhandtnnifrn  Hm  Vfrrin*  jUr  innere  M^dkin  w  Beriin^  1884;  aldO^  Am^  /Mm. 
of  Mad.  Scimc€;<.  April,  li^85,  p.  573. 
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inflamed  portioti  of  peritoneum.  Cases,  however,  are  so  rare  that,  the  exist- 
ence of  circumscribed  peritonitis  being  ascertained,  an  affection  of  the  parts 
covered  by  the  inflamed  membrane  is  to  be  inferred. 

The  PROGNOSIS  in  cases  of  circumscribed  peritonitis  will  depend  on  the 
nature  and  extent  of  the  affection  of  which  the  peritonitis  is  a  complication. 
The  adhesions  resulting  from  the  inflammation  may  be  either  conservative  or 
deleterious. 

So  far  as  the  peritonitis  is  concerned,  palliative  treatment  is  alone  called 
for. 

Chronic  Peritonitis. 

Chronic  peritonitis  may  be  of  the  following  varieties:  1,  with  exudation 
of  serum,  fibrin,  and  pus,  as  in  acute  peritonitis  ;  2,  chronic  serous  peritonitis ; 
3,  peritonitis  with  predominant  production  of  connective  tissue ;  4,  hemor- 
rhagic ;  5,  tuberculous ;  6,  cancerous. 

Chronic  peritonitis  with  exvdafion  of  sentm^Jihrin^  and  pus  may  follow  an 
acute  peritonitis  or  may  develop  slowly  and  insidiously.  It  is  more  frequent 
as  the  sequel  of  an  acute  peritonitis  than  in  a  latent  form,  but  it  is  in  cither 
case  a  rare  variety  of  the  disease.  There  is  sometimes,  but  not  always,  coin- 
cident disease  of  some  of  the  abdominal  viscera.  In  consequence  of  the  for- 
mation of  membranous  adhesions  the  fluid  part  of  the  exudation  often  becomes 
sacculated.  Sometimes  the  exudation  consists  almost  wholly  of  fibrin,  by 
which  the  intestines  and  other  viscera  may  be  agglutinated  to  each  other  and 
to  the  parietal  peritoneum.  The  intestinal  walls  are  softened  and  easily  torn. 
Chronic  peritonitis  with  an  exudation  almost  wholly  purulent  sometimes 
develops  insidiously.  When  acute  peritonitis  passes  into  a  chronic  state  the 
pain,  tenderness,  and  tympanites  diminish,  but  they  do  not  wholly  disappear. 
There  are  usually  recurring  febrile  paroxysms  with  intervals  of  apyrexia. 
Gastric  and  intestinal  disorders  are  present.  The  patient  is  troubled  more  or 
less  by  vomiting.  The  bowels  are  irregular,  constipation  alternating  with  diar- 
rhoea. The  patient  emaciates  and  becomes  anremic.  Sometimes  irregularities 
due  to  encysted  collections  of  fluid  in  the  peritoneal  cavity  may  be  made  out 
by  inspection,  palpation,  and  percussion.  When  the  disease  begins  insidiously 
it  is  usually  not  susceptible  of  diagnosis.  The  prognosis  is  unfavorable,  but 
recovery  may  take  place  by  absorption  and  by  the  formation  of  adhesions.  Col- 
lections of  pus  may  ulcerate  and  escape  into  the  bowels  or  externally. 

Chronic  serous  peritonitis  is  usually  secondary  to  ascites.  Together  with 
the  accumulation  of  a  large  amount  of  serous  fluid  in  the  peritoneal  cavity 
there  are  evidences  of  inflammation.  The  serous  fluid  may  be  rendered  some- 
what turbid  by  the  admixture  of  pus-cells.  In  some  cases  there  is  fibrinous 
exudation  upon  the  peritoneal  surface  ;  and  in  others  the  chronic  inflammation 
is  manifested  by  fibrous  thickening  of  the  peritoneum,  either  diffuse  or  in  the 
form  of  nodules.  The  nodules  may  resemble  tubercles  in  their  gross  appear- 
ance. These  various  appearances  may  be  combined.  Peritonitis  is  not  a  fre- 
quent complication  of  ascites.  It  is  more  likely  to  develop  after  repeated  tap- 
pings than  when  paracentesis  has  not  been  performed.  In  very  rare  instances 
chronic  serous  peritonitis  is  an  idiopathic  affection.  Cases  of  this  nature 
were  formerly  described  as  idiopathic  dropsy  of  the  peritoneum,  but  it  is  prob- 
ably more  correct  to  regard  them  as  inflammatory  in  origin.  A  serous  fluid 
accumulates,  as  in  ascites ;  but  none  of  the  recognized  causes  of  ascites  are 
present,  such  as  obstruction  of  the  circulation  in  the  liver,  in  the  lungs,  or  in 
the  heart,  or  as  Bright's  disease,  hydraemia,  tuberculosis,  or  cancer.  In  most 
cases  there  is  either  a  free  inflammatory  exudation  or  a  formation  of  new  con- 
nective tissue  in  the  peritoneum ;  but  there  is  sometimes  no  more  sign  of 
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hiilai>imatioTi  than  in  an  ordinary  rase  of  ascites.-  Porir*utiti>  rnmplK-nun^ 
ascites  may  be  ^uspecli**!  when  the  symptoms  of  th*-  foruirr  ili^iiTJisc*,  which 
have  been  described,  develop ;  but  it  rarely  hiippens  that  The>e  ^yniptonj^  uPc 
manifested  with  sufficient  intensity  to  be  diagnostic.  It  is  \*ory  diflinrh  to 
distinguish  idiopathic  chronic  werout*  peritonitis,  on  the  on«»  1« 
astiitci*,  and,  on  the  other  hand,  from  tuberculous  |)eritoniTis.  Thi- 
is  increased  by  the  rarity  of  the  disease,  which  in  a  jriven  cane  rai84'!M  a  \ 
presumption  against  its  existence.  A  probable  diagnosis  can  be  reucHfl 
by  exeludin;^'  the  syniptouis  and  causes  of  the  two  dineast'S  in  *juc>*iioM. 
ascites  due  to  tluit  hirjjje  ^roup  of  causes  oeca>*ionin^  obistruction  to  tbt?  eir 
laiion  the  spleen  is  almost  invariably  enlartred^  while  in  the  di^eat^e  und 
considenitioQ  this  organ  is  not  affected.  Serous  peritonitis  may  oceor 
chrouio  alcoholism,  as  pointed  out  by   Leudet.* 

PeritonitiB  with  predominant  production  of  connective  tisstie  may  be  call^ 
prttlifenUive  yj^/i'/o/nVix.  The  uew  connective  tissue  is  in  tlie  fonii  either 
adhesions  or  of  thiekeninL^  r»f  the  peritoneum.  The  twro  alterationfi  maj  1 
combined.  This  form  of  chronic  peri  ton  it  is  may  develop  without  any  [ 
duetion  of  fibrin  or  of  pus,  or  a  Tuoderale  amount  of  ihesc  products  may 
present.  Proliferative  peritonitis  with  adhesions  as  the  chief  legion  is  gen< 
ally  circumscribed.  This  has  been  mentioned  in  the  preceding  article. 
toiiitis  with  tibrous  thickening  of  the  peritoneum  is  sometimes  observed 
connection  with  cirrhosis  of  the  stomach.  The  serous  covering  of  tht 
and  intestine^  tlie  omentum,  the  mesetitery,  and  the  mesocolon  are  &oiiietimcl 
enormously  thickened  by  the  production  of  fibrous  connective  tisHUi*.  Th 
peritoneum  in  either  situations  may  also  be  thickened.  The  omentum^  uie» 
tery,  and  mesocolon  are  usually  retracted.  The  coils  of  intestine  titay 
inextricably  united  to  each  other  by  the  new  growth  of  tissue.  Not  only] 
the  cavity  of  the  stomach  encroached  upon,  but  the  lumen  of  the  iriteatti 
may  also  he  diminished.  There  is  usually  serous  *)r  sero-pnrulent  liquid 
the  peritiuieal  cavity, and  there  maybe  fibrin  upon  the  thickenci!  jwritoneud 
Chronic  in  flam  mat  ion  of  the  gastro-intestiiial  niucotts  nieuibrane  is  gen  era  If 
present.  This  form  of  peritonitis  is  cunijiarable  to  the  chn>nio  intcrstiti 
inflammation  of  parenchymatous  organs.  The  hymploms  point  to  some  .seve 
abdotnina!  trouble.  The  symptoms  of  chronic  gastro-entorie  inflatnmation 
often  present.  Vomiting,  diarrhieu,  dull  pain,  and  emaciation  may  be  me 
tioned  as  frequent  symptoms.  The  distinction  often  cannot  be  made  fn 
tuberculous  peritonitis  or  from  cancer  of  some  of  the  abdominal  organ 
The  same  indnratir)n  of  the  peritoneum  and  of  the  abdominal  organs  whi4 
ntay  be  felt  through  the  abdominal  walls  is  often  present  in  tub^reulc 
peritonitis, 

H*moi'rhfiyic  ptritmiiiU  may  be  either  diffuse  or  ctrcnmscril>ed.     liefer 
is  not  had  in  this  connection  t<)  a  simple  staining  of  the  inflatutuatory  produc 
with   blood,  such  as  often   oecnrs  in  cancerous  and   tuberculous  perilonit 
but  to  a  special  form  of  inflamnnition  characterised  by  the  development,  Uf 
the  peritoneum,  of  successive  thin  layers  of  connective  tissue,  rich  in  wi< 
capillaries  with  thin  w^alls,  which   readily  rupture  and  give  rise  tn 
small  hemorrhages.     The  new  membnme  is  reddish  or  brown  in  s.- 
intihration  with  blood.     Extensive  extravasations  of  blood  form  h.xm.it 
This  peculiar  form  of  peritonitis  is  analogous  to  chronic  hemorrhagic 
meningitis,  which  will  be  described  in  the  next  section  of  this  work,     PrS 

^  In  ascites  the  peritoneum  is  often  ihickenecl,  ami  even  when  no  chan^tivi  are  viaib 
to  the  naked  eye  it  is  not  perrectly  normal.  The  endolbeliul  cen**  nrt*  *  hnnged  in  " ' 
and  in  shape,  ami  present  eviclenees  of  proliferation  (  Delafield ).  S  '  iuutge^  exl 
ill. the  pleura  in  hydrothonx  ami  in  the  tunica  vaginnlii^  tHstih  in 

*  **  De*  Lfeions  t!u  Peritoine  chea  les  AlocMjlia^B,"  Gat,  Uehdonv,^  i^< .-,  *^m,  41>. 
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Teieh  baa  observed  two  cases  of  diffuse  hemorrhagic  peritonitis  in  patients  with 
ascites  who  had  been  repeatedly  tipped.  The  circumscribed  form  was  first 
described  by  Yirchow.  It  is  met  with  especially  in  the  recto-uterine  fossa, 
where  it  causes  bloody  tumors  known  as  retro-uterii^e  or  pelvic  hacmatoceles. 
A  similar  hsematoma  may  occur  in  the  recto-vesical  -fossa  in  males.  The 
prognosis  in  pelvic  haematocele  is  good,  the  blood  being  often  absorbed  with 
tstonishing  rapidity.  The  consideration  of  this  form  of  disease  belongs  to 
works  on  gynecology.  There  are  no  symptoms  diagnostic  of  diffuse  hemor- 
rhagic peritonitis.  Cornil  and  Ranvier  mention  the  occurrence  both  of  diffuse 
and  of  circumscribed  hemorrhagic  peritonitis  in  hypertrophic  cirrhosis,  in 
articular  rheumatism,  in  tuberculosis,  and  in  Bright's  disease.  It  is  a  rare 
form  of  inflammation. 

TubfTcuiou9  peritonitis,  of  all  the  forms  of  chronic  diffuse  peritonitis,  is  the 
most  common  and  of  the  greatest  clinical  importance.  In  acute  miliary  tuber- 
culosis the  peritoneum,  especially  the  omentum  and  the  serous  covering  of  the 
xwer  and  of  the  spleen,  is  studded  with  small,  gray  miliary  tubercles.  This 
ftcute  tuberculosis  of  the  peritoneum  is  accompanied  usually  by  little  or  no 
serous  effusion.  It  is  not  attended  by  recognizable  symptoms,  and  is  not 
included  under  the  heading  of  tuberculous  peritonitis.  So,  too,  the  eruption 
of  miliary  tubercles,  combined  oflen  with  local  inflammation,  on  the  perito- 
neum, covering  the  site  of  tuberculous  ulcers  of  the  intestine,  is  of  patho- 
logical rather  than  of  clinical  interest. 

The  most  frequent  form  of  tuberculous  peritonitis  is  characterized  by 
abundant  production  of  firm  connective  tissue.  This  new  tissue  causes 
thickening  of  the  serous  membrane  and  intimate  adhesion  of  coils  of 
intestine  and  other  abdominal  organs  to  each  other  and  to  the  abdominal 
walls.  The  intestinal  coils  are  inextricably  matted  together.  The  omentum 
is  drawn  up  into  a  thick,  hard  mass  which  can  sometimes  be  felt  during  life 
as  a  transverse  band  above  the  umbilicus.  The  mesentery  and  mesocolon 
are  likewise  thickened  and  retracted.  Tubercles  are  present  everywhere  in 
the  thickened  peritoneum  and  in  the  adhesions.  They  appear  as  translucent 
miliary  granulations,  as  yellow  caseous  deposits,  and  as  fibroid  nodules.  Some 
fibrinous  exudation  is  present.  Cases  differ  much  as  to  the  quantity  and 
the  character  of  the  effused  liquid.  The  quantity  m&y  be  small,  but  more 
frequently  it  is  abundant,  so  that  during  life  hydro-peritoneum  is  simulated. 
In  the  majority  of  cases  the  liquid  consists  of  turbid,  blood-stained  serum. 
A  hemorrhagic  effusion  is  common  in  tuberculous  inflammation  of  all  serous 
membranes.  Fresh  ecchymoses  and  old  pigment-stains  are  often  present  in 
the  fibrous  tissue,  especially  near  the  tubercles.  The  fluid  part  of  the  exuda- 
tion is  frequently  shut  into  separate  cavities  by  means  of  the  extensive  adhe- 
sions. Encapsulated  collections  of  pus  are  found  not  very  infrequently. 
These,  as  well  as  softened  tubercles,  may  lead  to  ulcerations  into  the  intes- 
tinal canal  from  without.  The  adherent  coils  of  intestine  may  also  ulcerate 
into  each  other.  Even  fecal  fistulas,  opening  through  the  abdominal  parietes, 
may  be  formed. 

In  another  form  of  tuberculous  peritonitis  there  are  few  or  no  adhesions ; 
there  is  an  abundant  collection  of  somewhat  turbid,  and  often  bloody,  serum  ; 
and  the  peritoneum,  which  may  be  thickened,  is  studded  with  a  large  number 
of  tubercles  which  may  coalesce  into  the  form  of  nodules  and  plaques  as  much 
as  an  inch  in  diameter.     This  form  has  been  called  tuberculous  ascites. 

Still  less  frequent  is  a  third  form  described  by  Wilks  and  Moxon  under 
the  name  of  latent  peritoneal  tubercle.  The  peritoneum  is  studded  with 
tubercles  in  the  midst  of  a  soft,  gelatinous,  fibrinous  exudation  by  which 
its  surfaces  adhere  to  each  other. 

Tuberculous  peritonitis  in  extremely  rare  instances  may  be  a  local  affeo- 
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tion.     It  is  usmillj  accompanied   by   tuberoles  iu  other  parts  of  the  WIj. 
As  a  rule,  there  is  pulmouarj  tuberetilosis^  but  eases  are  not  vary  inrrci|iietit 
ill  which  tlie  puluitumr^'  lesions  ure  conipurativelj  triflin^%  iiti<l  there  max  he 
t)0  pulmonary   tuberculosis   whatever,     Tubercuh»us  pleurisy  is  a  very  fiv* 
f  duent  accompiiniujciit  of  tuberculous  pcntonilis.     Primary  tubcrcalnMsi  of 
line  gonito-urinary  organs — in  females  of  the  uterus  and  P'allnpijifi  tubc^,  in 
nalcs  of  the  epididymis  and  testicle,  also  of  the  bhidder,  ureters,  and  kid- 
[•ys — has  been  repeattsdly  followed  by  tuberculous  peritonitis.     The  tncscn- 
'leric  glands,  the  spleen,  and  the  liver  uften  contain  tubercles  in  all   forms  of 
this  disease.     There  may  be  intestinal  ulcers  and  waxy  degeneratinn  nf  vptn- 
ous  organs.     Cirrhosis  of  the  liver  has  lieen  repeatedly  observed   .m 
with  chronic  tuberculous  peritonitis,     Tubereulou:*  peritonitis  may 
any  age.     It  is  rarer  before  the  fourth  and  after  tlie  fortieth  ycjir  vf  age 
than   at  other  periods. 

As   regards  clinienl   history   and    diagnosis,  tuberculous  peritonitis   U  an 
obscure  disease.     It  may  begin  acutely  or  may  be  attended  by  acut«  exaoef- 
bations,  but  as  a  rule  it  is  insidious  in  its  onset  and   slowly  progrc^^sive  in 
its  course.     There  is  usually  moderate  fever,  with  more  or  le^s  acceleratioti 
of  the  pulse.     Vomiting  and  other  digestive  disturbances  are  more  or  leta 
prominent.    Diarrhoea  alternates  with  constipation.     Other  general  fv      *       - 
are — night^sweats,  hectic  paroxy.sms,  progressive  cmnciarion,  anemia 
cral  debility.      As  regards  local  .symptoms,  abdominal   pain  and  t* 
may  be  wanting,  and  they  rarely  arc  prominent  symptoms.     Incre.i 
tensioii  of  the  abdomen  by  fluid  and  by  meteorism  may  be  the  first 
to  attract  attention.     It  may  be  possible  to  n»ake  out  encysted  t 
of  fluid  in  the  abdomen  and  tumors  formed  by  agglutinated  coU& 
tine.     The  detection  of  the  thickened  aud  retracted  omentum  is  a  si. 
gign. 

The  DiAQNOsts  of  tuberculous  peritonitifi  is  not  easy.  When  there  is  a  large 
accumulation  of  fluid  the  differentiation  from  ascites  is  diBcult.    In  the  diagn«*- 
sis  the  following  points  are  in  favor  of  tuberculous  perilorntis :   the  prcficnce 
of  tubercles  in  the  lungs  and  in  other  organs;  the  simultatieuus  occurrence 
of  pleurisy  ;  no  notable  decnrease  in  the  si)co  of  the  liver  ;  no  enlargement  of 
the  spleen;  the  presefree  of  some  fever  and  abdominal  tenderness;  no  history 
of  intemperance;  no  marked  collateml  dilatation  of  the  abdominal  veins;  a 
large  quantity  of  albumen  in  the  fluid;  and  the  ree<»gnition  of  some  of  iHi? 
Jocul  signs  mentioned,  such  as  the  contracted  omentum.     The  distinction  of 
Hubereulous  from  simple  chronic  peritonitis  is  all  the  more  difficult  from   th^ 
fact  that  both  may  occur  in  connection  with  chronic  pulmonary  tub 
la  suspected  cases  the  fluid  withdrawn  by  tapping  may  be  examined  : 
cle  bacilli,  but  failure  to  find  these  would  not  exclude  tuberculous  pi 
Tlie  termination  of  tuberculous  peritonitis  is  always  fatal,  either  r 
di8<*ase  itself  or  from  tuberculosis  of  the  lungs  or  other  organs.    The  daration 
is  from  one  or  two  months  to  a  year  or  more. 

Of  the  tumors  of  the  peritoneum,  cnranomn  is  the  only  one  which  demaDdj 
clinical  consideration*  The  occasional  occurrence  of  cfhinococcufi  cy«Jts  in 
the  peritoneum  may  be  simply  mentioned.  Carcinoma  of  the  pentoneum  is 
almost  always  secondary,  Tolloid  cancer  is  probably  rho  only  tbnn  which 
develops  primarily  in  this  situation*  It  occurs  as  a  diffuse  growth,  involv- 
ing the  omentum  and  other  parts  of  the  peritoneum.  Colloid  cancer  has  \IA 
scat  by  preference  in  the  peritoneutn,  and  it  attains  sometimes  an  enormous 
size,  a  growth  weighing  one  hundred  and  fourteen  pounds  having  beeti 
reported.  Peritoneal  cancer  may  develop  as  secondary  to  cancer  of  the 
P<j%*ary,  uterus,  testicle,  retro-peritoneal  glands,  rectum  and  other  parts  of  the 
[  intestine,  stomach,  liver,  pancreas,  etc.      It  m«y  ap[icar  in  the  form  of  one 
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or  more  large  tumors  in  the  serous  membrane,  or  there  may  be  countless 
little  cancerous  nodules  studding  the  peritoneum.  The  latter  distribution  is 
called  miliary  carcinosis  of  the  peritoneum.  By  the  aid  of  the  microscope 
it  is  readily  distinguished  from  tuberculosis,  which  it  resembles  in  gross 
appearance.  Peritoneal  carcinoma  is  not  necessarily  accompanied  by  inflam- 
mation. Usually,  however,  there  is  considerable  accumulation  of  brownish 
serum  which  may  contain  fibrin.  The  brown  color  comes  from  admixture 
with  blood.  A  new  growth  of  connective  tissue,  with  agglutination  of  intes- 
tinal coils,  may  accompany  cancer  as  well  as  tubercle  of  the  peritoneum.  In 
cancerous  peritonitis  the  local  symptoms  do  not  differ  materially  from  those 
in  tuberculous  peritonitis.  Febrile  movement  is  less  constant  and  marked  in 
the  former,  and  perspiration  is  not  so  liable  to  occur.  The  age  of  the  patient 
is  greater  than  in  the  majority  of  cases  of  the  latter.  When  the  primary 
cancer  is  recognized,  the  diagnosis  of  cancerous  peritonitis  does  not  usually 
involve  much  difficulty.  When,  however,  the  primary  growth  is  latent  the 
diagnosis  is  not  easy.  The  recognition  of  tumors  seated  in  the  peritoneum 
is  of  assistance  in  diagnosis.  The  examination  of  the  fluid  withdrawn  by 
tapping  may  also  be  of  assistance.  It  has  been  pointed  out  by  Foulis  and 
by  Thornton*  that  in  cancer  of  the  peritoneum  or  in  cancer  of  the  ovary,  with 
ascites,  the  fluid  in  the  peritoneal  cavity  often  contains  large  cells  in  groups 
(budding  cells,  group-cells).    The  prognosis  is  fatal. 

As  regards  the  treat.ment  of  the  different  varieties  of  chronic  peritonitis, 
the  objects  are,  to  palliate  the  local  symptoms,  and  by  tonic  remedies,  nutri- 
tious diet,  and  hygienic  influences  to  enable  the  system  to  tolerate  the  dis- 
ease as  long  as  possible. 

Hydro-peritoneum— Ascites. 

The  t«rm  hydro-peritoneum  or  ascites  denotes  peritoneal  dropsy.  The  fluid 
accumulated  in  the  peritoneal  cavity  consists  of  clear  serum  with  the  prop- 
erties described  in  Part  I.  (p.  33)  as  belonging  to  transudations.  Like  other 
dropsies,  hydro-peritoneum  is  a  symptom  or  an  effect  of  disease,  not  strictly 
a  disease  in  itself.  It  is,  however,  convenient  and  proper  to  give  separate 
consideration  to  ascites,  as  the  accumulation  of  li({uid  in  the  peritoneal  cavity 
may  be  the  first  and  chief  manifestation  of  disease,  and  as  it  occasions  incon- 
venience and  danger,  to  which  therapeutical  measures  are  specially  directed. 
Ilydro-peritoneum  may  occur  either  as  a  local  dropsy  or  as  part  of  a  general 
dropsy ;  that  is,  in  conjunction  with  anasarca  and  with  dropsical  accumula- 
tions in  other  serous  sacs. 

With  very  few  exceptions,  ascites,  occurring  as  a  local  dropsy,  is  the  result 
either  of  disease  of  the  peritoneum  or  of  obstruction  in  the  main  trunk  of  the 
portal  vein  or  in  the  branches  of  this  vessel  within  the  liver.  In  most  if  not 
all  cases  in  which  the  ascites  is  attributable  to  disease  of  the  peritoneum  the 
fluid  accumulation  is  to  be  regarded  as  an  inflammatory  effusion  rather  than 
as  a  transudation.  This  is  proven  by  the  presence  of  a  certain  degree  of 
inflammation  in  these  cases,  and  by  the  fact  that  the  fluid,  in  the  amount  of 
albumen  which  it  contains,  is,  as  a  rule,  more  closely  allied  to  exudations  than 
to  transudations.  The  inflammation  is  often  no  more  than  a  chronic  thicken- 
ing of  the  peritoneum,  either  diffuse  or  in  the  form  of  nodules,  and  it  may  not 
be  attended  by  the  exudation  of  fibrin.  This  form  of  peritonitis  has  been 
described  in  the  preceding  article  as  chronic  serous  peritonitis.  Tubercles 
and  cancer  of  the  peritoneum  may  also  be  causes  of  ascites,  even  when 
marked  inflammatory  changes  are  absent ;   but  here,  too,  the  serous  accu- 
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mulation  'm  to  lie  attributed  to  inflanimamry  alt^mtinn^.  which  cjifrfn!  rxam* 
inatian  will  usiiMlly  reveal.     It  is  a  rule  that  slitrht  iivfljimmatary  <  i 

the  vascular  walls  are  attended  by  an  efFusiim  chietly  scnius.    Ob?tr  . 
the  ixjttin  trunk  of  the  portal  vein,  as  a  result  of  rhrnmlmsis  or  pylephl 
in  most  cascj*  is  fullowed  by  ascites.     Cirrhosis  \3  the  most  Cfiininf  j»   t, 
condition,  seated  in  the  liver,  which  cau-^es  ascites,     Syphilitic  b 
also  it  cause  of  ascites.     Echinococcus,  absces.^,  cancer,  and  other  tunrrp 
the  liver  may  cause  ascites  by  eonipreesing  the  portal  vein  or  itt  princiji 
branches.     Atrophy  of  the  liver  induced  by  external  pres^sure  or  b 
in  its  subatunce  may  likewise  be  a  cauiie.     Advanced  amyloid  dt/_ 
of  the  liver  is  accompanied   by  a^^cites  a^  a  rule.     The^e  various  w 
tlie  liver  will  be  considered  in  the  following  chapters.     With  tl. 
exception  of  amyloid  liver,  they  nil   cause  ascites  by  interfering   t%itli   Uit. 
portal   circulation   ihrou'rh   this  or^aii. 

The  causes  of  hydro-peritoneum  in  conjunction  with  general  dropsy  at« 
obstruction  to  the  eirculution  in  the  lunjur?*  and  throu^dj  the  heart  and  a 
hydr«*uiie  state  of  the  blood.  The  most  inipr>rtant  of  the  pulmonary  raus^e^ 
are  emphy«!ema  and  fibroid  induration  and  contraction  of  the  lunps.  gsueh  as 
may  follow  chronic  pleurisy.  Uncompensated  valvular  lesions  and  other 
organic  diseases  of  the  heart  are  fre<|uent  cauisefj  of  ascites  with  pt-  -*l 
dropsy.  Bri^jrht's  disease  is  by  far  the  most  important  cause  of  aseitc^ 
able  t4J  hydfi^emia  ;  but  other  cachexiii?,  as  the  tuberculous,  the  canci-ruu^,  uu.r 
fityphilitie,  and  the  malariab  may  also  cause  hydrannic  dropi*y.  The  conoec- 
tion  between  hydrfemia  and  dropsy  has  been  dit^cussed  in  Part  I.  (p.  63  H 
Iff**].).  From  the  foregoincr  it  is  evident  that  dropj^y  of  the  peritonruni,  a«  of 
other  parts,  may  be  divided  into  mechanic^il  dropsy  and  eaehe*nir  dn>psy 
(p.  33).  Ascites  due  to  mechanical  causes  (obstructions  to  the  circQlntinn 
in  the  liver,  lungs,  or  heart)  reaches  a  higher  degree  than  that  tine  to  by* 
drnE*niia. 

Aiscitic  fluid  consists,  as  a  rule,  of  yelh»wi,^h  scrum.  In  cftcbectic  peritoneal 
dropsy  it  is  clear  and  watery  in  appearance.  In  cirrhosis  of  the  lui  r  rf  h 
darker  in   color.       It  may  be  stained   with  blood,  especially  in  tti  ^ 

and  in  cancer  of  the  peritoneum.  The  specilie  gravity  is  rarely  bi ,  .,  .  lii 
and  seldom  exceeds  H>2lK  The  percentage  of  albumen  is  less  than  in  exu* 
dations.  In  dropsical  accumulations  in  the  peritoneal  cavity  the  quantity  of 
albumen  ia  usually  less  than  21  per  cent,,  whereag  in  inflammatory  exuda* 
tions  in  the  same  sit  nations  the  quantity  generally  exceeds  4  per  cent.  In 
cachectic  ascites  the  amount  of  albumen  rarely  exceeds  1  per  cent,^  whereas 
in  aseit^js  due  to  tuberculosis  of  the  peritoneum  the  tjuantity  is,  as  a  rule, 
grcat-t*r  than  2i  per  cent.  Chemical  examination  of  fluid  removed  by  tup- 
pint;  may  thus  be  of  assistance  in  diagnosis.  Ascitic  fluid  cont4i!ns  fibrir 
and  (as  explained  on  p.  34)  it  often  coagulates  spontaneous^ly  when 
drawn  from  the  body.  At  autopsies  ascitic  fluid  is  by  no  means  always  found 
devoid  of  coagulated  fibrin.  Since  Schmidt's  investigjitions  as  to  the  cnagtj- 
lation  of  fibrin  it  has  not  been  found  possible  to  draw  as  sharp  a  distinct ii*n 
between  fluids  free  from  fibrin  and  those  containing  thid  »ubst4itiee  aa  wa^* 
formerly  done. 

The  transudation  may  present  a  milky  appearance  fVom  an  admixture  of 
chyle  in  consequence  of  compression  or  of  rupture  of  the  thoracic  duct  or 
large  chyle-vessels.  This  condition  is  called  chylous  ascites  (by drop?  rhvW 
8US.)  A  similar  appearance  may  be  due  to  the  presence  of  a  large  numV»cr  uf 
fat-granules  and  of  cells  containing  molecules  of  fat.  This  constitute  '  '  r»* 
adiposn?*.     It  has  been  observed  in  connection  with  cancer  and  wi'  e 

of  the  peritoneum.     In  one  Ciise  of  chylous  ascites  which  foliar  !     .  ^^Jiiiioe 
in  a  tropical  climate  Winckel  found  in  the  fluid  countless  p;o,i-ri"  reaeoi* 
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bling  the  Fllaria  sanguinis  detected  by  Lewis  in  the  blood  of  those  suffering 
from  chyluria.' 

In  the  account  of  the  clinical  history  of  ascites  reference  is  not  had  to 
slighter  transudations,  such  as  occur  in  cachectic  states,  and  which,  as  a  rule, 
neither  give  rise  to  symptoms  nor  call  for  therapeutical  interference. 

The  effusion  of  liquid  and  its  accumulation  take  place  without  pain,  ten- 
derness, or  any  local  subjective  symptoms.  The  enlargement  first  directs 
attention  to  the  abdomen.  In  the  majority  of  cases  it  goes  on  with  rapidity, 
and  the  abdomen  soon  becomes  considerably  or  greatly  distended.  The  symp- 
toms referable  directly  to  the  dropsy  proceed  from  the  mechanical  pressure 
of  the  liquid  and  are  in  proportion  to  the  quantity  of  the  effusion.  The  dis- 
tension of  the  abdominal  walls  by  the  liquid  and  its  weight  occasion  more  or 
less  inconvenience.  The  functions  of  the  abdominal  organs  (stomach,  liver, 
kidneys)  are  impaired  by  compression.  Pressure  on  the  veins  within  the 
abdomen  gives  rise  to  oedema  in  the  lower  extremities.  The  movements  of 
the  diaphragm  are  restrained  or  arrested,  breathing  being  carried  on  by  the 
costal  muscles,  and  if  the  accumulation  be  very  large  the  capacity  of  the 
chest  is  diminished  by  the  upward  pressure.  The  appetite  is  usually  im- 
paired. A  sense  of  fulness  is  frequently  felt  af>.er  taking  food  in  moderate 
quantity.     Vomiting  and  diarrhoea  are  occasional  8ymptouis.' 

Enlargement  of  the  superficial  veins  on  the  anterior  aspect  of  the  trunk  is 
a  consequence  of  the  passage  of  a  portion  of  the  blood  from  the  portal  vein 
into  the  systemic  venous  system  through  anastomosing  branches.  The  super- 
ficial veins  of  the  abdomen  in  some  cases,  of  the  chest  in  other  cases,  and 
sometimes  in  both  situations,  become  more  or  less  dilated,  presenting  a  vari- 
cose appearance.  Hernial  protrusions  at  the  umbilicus  and  in  other  situations 
are  occasionally  produced. 

When  the  fluid  accumulation  is  considerable,  a'dema  of  the  lower  extremi- 
ties is  a  pretty  constant  symptom,  the  amount  of  oedema  varying  much  in 
different  cases.  The  limbs,  scrotum,  and  penis  sometimes  become  en<;rmously 
swollen.  Some  oedema  of  the  lower  limbs  preceded  an  enlargement  of  the 
abdomen  sufiicient  to  attract  the  attention  of  the  patient  in  one-half  of  the 
cases  (21)  among  those  analyzed  by  me,  the  histories  of  which  contained 
information  on  this  point.  (Edema  of  the  face  and  upper  extremities  does 
not  belong  to  the  clinical  history  of  local  hydro-peritoneum.  If  present,  it 
iisuall}'  denotes  coexisting  renal  or  cardiac  disease.  In  the  progress  of  the 
affection  emaciation  and  pallor  become  marked.  The  attenuation  of  the 
upper  part  of  the  body,  the  distended  abdomen,  and  the  oedematous  lower 
extremities  combine  to  render  the  appearance  highly  characteristic  of  the 
affection.  Chohemia  or  icterus  is  occasionally  present.  It  occurred  in  7  of 
the  46  cases  which  I  have  analyzed. 

Fever  does  not  attend  the  progress  of  this  affection.  The  pulse  may  be 
more  or  less  increased  in  frequency  and  proportionately  feeble,  or  it  is  mure 
or  less  enfeebled  without  acceleration.  The  urine  is  frequently  scanty.  The 
mind  is  usually  intact,  but  in  a  certain  proportion  of  cases,  toward  the  close 
of  life,  delirium,  convulsions,  and  coma  occur.  These  symptoms  may  be  due 
to  uraemia  or  to  retention  in  the  blood  of  the  excrementitious  principles  of 
the  bile  (cholestersemia). 

The  mode  of  dying  in  the  great  majority  of  cases  is  by  slow  asthenia.  A 
rapid  and  large  accumulation  of  liquid  may  destroy  life  by  interference  with 
respiration  ;  and  apnosa  and  asthenia  are  combined  when  coma  precedes  death. 

'  Winckel,  Deutaches  Archivfur  klin.  MetL  1876,  Bd.  17,  p.  303. 
*  Vide  paper  hv  the  author,  entitled  "Clinical  Report  on  Hydro-peritoneum,  based 
ou  an  AnalyitLft  of  Furty-six  Casett,"  American  Journal  of  Medical  Scienccbf  April,  1863. 
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The  PHOOXOSis  in  most  cases  in  unfftvonible.     The  p*j#efi  in  wbieh  a  prmoj. 
neui  recovery  take*  place  are  few.     The   iiiorhiil  condilioiij?   on  whirh  t/i^ 
afft'Ction  U  depemJrnt  are  generally  incurublp,  and  leiul  to  its  retnrn,  »iioot/ 
or  later,  in  most  of  the  casen  in  which  the  «lropsy  disuppeJirs  or  is  mmor^i 
The  duraticm  of  the  affection  is  vnrisible.     In  the  fatal  c«.ve«  of  those  whicJ^f 
hiivo  nnalyKcrl,  the  dnnitioii  varieil  between  bix  weeks  iirid  wcvefiteen  niontht, 
the  averap?  dnrafion  being  more  than  five  months.     Vas<*s  in  which  the  ufff©- 
ticMi  18  attributable  t^i  obstruction  of  the  portal  vein  by  non-infectiukr  rmholi 
or  by  thrombi  may  end  in  recovery,  changes  in  the  <»bstr acting  thrombtt*ur 
©mlrolij»  taking  place  which    permit    return  of  circtibittrm    throujih  the  ob- 
strnctcd   ve8!ieb       Instances  apparently  exemplifying  this  fact  have  o^oit 
under  my  observation* 

The  DIAGNOSIS  of  hydro-penton©um  is  gcnemlly  made  without  difli<»«hT, 

yet  I  here  is  a  liability  to  errors  which  may  lead  to  aeriotis  reMilt*.     A  di.v 
tended  bkdder  has  been  punctured,  the  ciu^e  being  suppo^^cd  t*i  hv  hur  if 
peritoneal  dropsy.     There  is  a  tradition  that  John  Hunter  madr  t!i 
take.     On  careful  examination  the  tumor  formed  by  the  distended  i 
may  generally  be  felt  through  the  abdominal  walls,  but  the  introdiK 
the  catheter  is  the  diagnostic  test.    The  sacculated  bladder  may  cait 
anterior  projection  of  the  abdomen.     The  contents  of  the  saccule 
niay  generally  be  removed  by  the  catheter  combined  with  suction 
an  india-rubber  bag.     Pregnancy,  the  liquor  amnii  being  unu8ua' 
ha*  been  mistaken  for  dropsy  and  the  uterus  ha*  been  punctur 
examination  through   the  abdominal   walln  and  per  tHj^Ntntn^  t*  _  i 

auBCultation  of  the  abdomen,  shoubJ  prevent  tht8  error     Greai  ciuj 
ha^  led  to  error  and  to  the  operation  of  paracentemjH,  as  in  the  faun 
of  **  dry  tapping''    related  in  the  Icctitrefs  of  Sir  Ast ley  Cooper.      Fitialljfi 
tympanitciti,  large  abdtjminal  tumors,  and  ovarian  cvnIs  are  to  be  discnmiMtl«4 
from  peritoneal  dropsy. 

The  enlargement  of  the  abdomen  from  dropsy  begins  at  the  lower  part  » 
rid  if  the  abdomen  be  not  largely  distended  it  it*  more  tuarked  below  th^^J* 
Hixe  when  the  patient  stands  or  sits.     The  enlargement  on  hriih  -"^--  *" 
e(juab  and  the  abfbtmen  is  symmetrical.     If  the  patient  lie  iip>n  eitli 
the  weight  of  the  liquid  causes  tlie  depending  side  to  sag.    Percassi<»n 
side,  the  open   palm  being  placed  on  the  opposite  side,  fr^juently  caus 
characteristic  shock,  called  the  sense  of  fluctuation.     Sometimes  this  i^eti 
tion  is  more  appreciable  wdicn  the  palm  is  placed  near  the  point  at  which  th 
percussion  is  made.     The  ft»rmer  method  of  perciist^ion  gives  rise  to  whut  i 
called  diametrical,  and  the  latter  to  peripheral  flucluaiion  ;  but  a  mnr**  f?*f' 
isfactory  application  of  percussion  is  to  compare  the  results  when  thr 
is  placed   in   different  positions.     Percussing  first  in  the  sitting  nr 
posture,  tympanitic  resonance,  from  intestinal  gns  contained  in  the  i 
floating  upon  the  lirjuid,  is  usually  found  at  the  upper  part  of  the  »r 
extending  below  fur  a  greater  nr  less  distance,  and   flatness  from  this  pomr"^ 
to  the  pubis.     Placing  the  patient  on  the  back,  the  change  in  th<^  r*  1  ,ri 
situation  of  the  liijuid  and  the  intestine  is  shown  by  the  greater  cxtd 
the  tympanitic  resonance  toward  the  pubis.     Similar  )>rfmf  of  the  pi ' -*. 
of  litjuid  is  obtained  by  pert*ussing  upon  either  side  of  the  abdomcin  succen 
ively,  the  body  being  inclined  first  to  one  side,  and  then  to  the  other      The 
exceptional  ca.scs  in  which  this  test  afforded  by  percussion  is  not  ovailabtc  ■m^'^^ 
those  in  which  the  intestinal  coils  are  fixed  by  morbid  adhesious.     This  is    ^ 
rare  in  cases  of  a  purely  dropsical   affection. 

The    several    affcctiims    Hinuilnting  dropsy   which   have  been   '  :i1 

generally  be  excluded  by  the  application   of  pcrcub&ion  aB  ju^ 
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!)Tarian  cysts  of  sufficient  size  to  distend  the  whole  abdomen  are  the  most 
likely  to  be  confounded  with  hydro-peritoneum.  These  are  generally,  how- 
jvcr,  distinguishable  by  the  appreciation  of  the  form  of  the  cyst  through  the 
ibdomiDal  walls,  the  existence  of  a  tumor  on  one  side  before  it  extended  to  the 
rhole  of  the  abdomen,  the  absence  of  symmetry  in  the  enlargement  of  the 
two  sides,  together  with  the  want  of  evidence  of  the  presence  of  liquid  in 
Jie  peritoneal  sac,  afforded  by  percussion  when  the  body  is  placed  in  diifer- 
Hit  positions.  The  chemical  and  the  microscopical  examination  of  the  fluid 
removed  by  puncture  often  assists  in  this  differential  diagnosis.  When  the 
luid  is  thick  and  viscid  it  is  ovarian.  The  thin  ovarian  fluids  present  more 
lifficulty  in  diagnosis.  The  presence  of  a  large  quantity  of  a  modified  form 
)f  albumen,  called  paralbumen,  is  diagnostic  of  ovarian  cysts.  So,  too,  the 
"ecognition  of  a  large  number  of  granular  corpuscles  devoid  of  nuclei,  in 
irhich  the  granules  are  insoluble  in  acetic  acid  and  in  ether,  is  diagnostic. 
rhese  bodies  are  known  as  the  ovarian  corpuscles  of  Drysdale.  The  detec- 
:ion  of  a  few  of  these  corpuscles  and  the  presence  of  a  small  quantity  of 
jMinilbumen  are  not  sufficient  for  the  diagnosis.  Ovarian  fluids  very  rarely 
Mwgulate  spontaneously.  If  cylindrical  epithelial  cells  be  found,  the  fluid 
x>mes  from  an  ovarian  cyst,  but  these  cells  are  rarely  discovered.  The  spe- 
nfic  gravity  of  ovarian  fluids  is  generally  higher  than  that  of  ascitic. 

The  TREATMENT  of  hydro-peritoncum  relates — first,  to  the  dropsical  effu- 
rion;  and  tecontf,  to  the  morbid  conditions  on  which  the  effusion  depends. 
ks  regards  the  dropsical  effusion,  the  object  is  to  effect  its  removal  or  dimi- 
lution.  For  this  object,  medicinal  and  surgical  measures  may  be  employed. 
rhe  medicinal  means  consist  of  remedies  to  eliminate  water  from  the  blood 
ind  thereby  induce  absorption  of  the  effused  liquid.  The  elimination  of 
irater  from  the  blood  is  to  be  accomplished  by  diuretics  and  hydragogue 
cathartics.  Diuretics  in  most  cases  eflect  but  little.  It  is  generally  not  easy 
o  obtain  much  diuretic  effect  from  any  of  the  remedies  of  this  class,  the 
lifficulty  arising  from  the  slowness  with  which  the  remedies  enter  the  general 
irculation,  owing  to  the  fact  that  the  morbid  conditions  giving  rise  to  the 
Iropsy  usually  involve  obstruction  to  the  portal  circulation.  Of  13  cases 
reated  with  diuretic  remedies,  in  8  no  effect  upon  the  dropsy  was  produced : 
D  5  more  or  less  diminution  of  the  dropsy  followed ;  but  in  only  2  cases  was 
he  improvement  marked  and  progressive.  Little  dependence,  therefore,  is 
o  be  placed  on  diuretics,  but  inasmuch  as,  if  properly  prescribed,  they  do 
lot  cause  much  disorder  or  prostration,  they  should  be  fairly  tried.  The 
ialine  and  vegetable  diuretics  may  be  given  in  succession,  and  a  diuretic 
jffect  is  more  likely  to  be  produced  if  several  be  employed  in  combination. 

Hydragogue  cathartics  act  more  efficiently  than  diuretics,  but  clinical 
observation  does  not  furnish  much  evidence  of  success  from  their  use.  Of 
be  different  hydragogues,  elaterium  is  the  most  reliable.  I  am  accustomed 
x>  prescribe  this  remedy  in  doses  of  a  quarter  of  a  grain  repeated  at  short 
ntervals  until  abundant  liquid  evacuations  are  produced.  Afterward  the 
loses  may  be  repeated  according  to  circumstances.  Owing  to  the  disturb- 
mce  and  prostration  caused  by  the  prolonged  use  of  hydragogues,  they  are 
liable  to  do  harm  and  should  not  enter  largely  into  the  treatment. 

The  apocynuni  cannabinum,  or  the  Indian  hemp  indigenous  in  this  coun- 
try, is  considered  by  some  as  an  efficient  hydragogue  in  this  form  of  dropsy. 
From  some  trial  of  this  remedy  in  Bellevue  Hospital  I  have  been  led  to 
think  it  is  less  reliable  than  the  elaterium.  The  decoction  of  the  root  or 
the  extract  may  be  employed. 

It  is  important  to  bear  in  mind  that  in  order  to  secure  the  desired  effect  of 
diuretics  or  hydragogue  cathartics  upon  the  dropsy  the  ingestion  of  liquids 
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19  tn  be  reBtricted,  the  patient  drinVing  no  more  ihnii  the  wattt^  of  4tt«  Iiodj 

The   surgical   method  of  effecting  the  rerooval  uf  the  liqald  i?  ti*rT»TriC, 
With  respect  U>  thh  operation  the  views  horetMfore  held  ure  lliat 
resorted  to  only  when  the  ahdoiiivnul  distension  oeca»ionh  ^n*iit  d^    .  r 

diiTigcr,  and  not  until  the  indirect  means  have  been  thoroii'fhly  tricid ;  that 
the  dropsy  generally  inereases  more  rapidly  after  the  operHtion  ;  and  that  •^  ^' 
operation  involves  danger  if  the  system  be  much  proi«tratoiL     Tliese 
are  erroneous.     Tapping  effects  promptly^  without  perturbation  and  w>i 
impairintr  the  vital  powers^  the  object  fur  which  diuretics  and  cathariic- 
eniployed,  the  ktter  being  generally  ineffectual,  disturbing  the  dij^eMive  t 
tionei,  and  enfeebling  the  powers  of  life.    The  operation  is  a  trivial  one,  m 
ing  little  n??k  of  accidents  or  of  peritoneal  inflammation.    A  patient  under  m} 
oK'fervation  had  repeatedly  tapped  himself^  using  as  a  trocar  a  blade  of  -^  p^^rr 
of  scissors,  and  a  piece  of  an  ordinary  clay  pipe-stem  as  a  canula.     ^ 
no  danger  from  increased  rapidity  of  effusion  directly  after  the  *  ,  i 

The  patii'nt  is  spared  not  only  the  inconvenience  and  distress*  but  the  perma- 
nent injury  caused  by  the  prolonged  presjiure  of  the  li<juid  upon  the  alwlHtu- 
inal  and  thoracic  viscera,  and  he  is  in  a  condition  mure  favorable  for  the  actinu 
of  remeiltcH  other  than  those  which  have  special  reference  to  the  removal  tit. 
diminution   of  the  dropsy,     Clinical  experience  shows  that  in   some   ea** 
even  when  the  dropsy  is  dependent  on  cirrhosis,  the  li^juid  does  not  aceumK 
bite  for  weeks,  months^  and  years  afterward.     In  another  work  I  hav«j  cited 
several  instances  in  which,  after  a  great  number  of  tappings,  tb*^  dropsy  ceased 
to  return  and  recovery  seemed  to  be  complete,*     It  is  jucbcious  1*1  rcg<m  to 
tapping  as  soon  as  the  accumulatifm  of  lii]uid  is  sufl5eient  to  occasion 
inconvenience,  adopting  this  direct  method   in   lieu  of  the  indirect   nK^am 
provided   the  latter  do  not  prove  immediately  efficacious,  and  rep« 
operation  whenever  the  abdomen  becomes  again  distended.    The»e  \ 
enunciated   by  me  in  a  paper  published  in   1863,  and  were   ba^ed  ^^ri   tl 
results  of  tapping  in  20  cases  under  my  observation,  the  operation  in  the 
eases  being  performed  but  once  in   11   cases,  and  in  the  remaining  9 
being  repeated  from  three  to  thirty  times.     The  conclusions  drawn  from  il 
facta  contained  in  the  histories  of  these  eases  are  the  following:   1,  Tappin 
may  be  resorted  to  as  a  palliative  measure  when  the  condition  of  the  patic 
is  such  that  only  temporary  relief  is  to  be  expected.     2.  In  a  certain  prof 
tion  of  eases  the  dropsy  returns  more  or  less  cjuickly,  and  it  may  be  necesnar 
to  repeat  the  openition  many  times.    The  repetitions,  however,  are  innocuuu 
This  was  illustrated  in  one  ease  in  which  it  wa^  performed  thirty  times  wttliu 
eighteen  months.     3,  Tn  some  eases  the  dropsy  does  not  return  for  a  eoo*ii 
erable  or  even  a  long  period^  and  in  some  cases  it  never  returns.    That  it 
prove  a  curative  measure  is  not  to  be  expected   in  the  majority  of  ea 
Since  the  publication  of  that  paper  the  correctness  of  these  conelusioo*  ha 
-been  substantiated  by  a  large  number  of  cases  under  my  obM»rvation,     If 
be  deemed  ad vi. sable  to  avoid  a  rapid  withdrawal  of  the  li«|uidt  it  may 
removed  by  aspiration.     An  aspirating  needle,  however,  ghuuld  not  W  ti.«H.n| 
My  adnptation  of  Davidson^s  syringe  is  the  mo«it  convenient  aHpirator.* 

The  dropsical  collection  is  sometimes  discharged  spontaneously,  the  walU^ 
of  the  abdomen  becoming  attenuated  by  distent<ion  and  rupture  taking  plac 
The  perforation  in  these  cases  is  tnost  likely  to  occur  at  the  iimbilieu^i  or 
gome  point  at  the  median  line.     In  a  case  at  Belle vue  Hospital  a  prutru^tci 

'  Vide  dinirai  MtHirine, 

*yide  puner  entjtletl  **  Early  Tapping:  in  faaes  of  Aacjtes,"  by  ihe  author,  raid  ii  • 
meeting  of  the  BrltLHli  Mpflifal  Associatioti,  in  AiiptJt*l,  I8N3,  and  published  tn  the  Bt^ 
it/t  i/ctt.  Jai^uil^  and  iu  tht;  Journal  of  the  Am,  Mtd.  AMm<tti0U,  Se[iL  I^^  l$d3* 
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of  a  cyst-like  tumor  took  place  at  the  umbilicus,  which,  after  attaining  a 
Imrge  size,  burst,  and  the  contents  of  the  peritoneal  sac  were  discharged 
tbrough  the  opening.  Four  months  after  the  spontaneous  discharge  took 
place  the  dropsical  effusion  had  not  returned. 

The  treatment  relating  to  the  morbid  conditions  on  which  the  dropsy 
depends  embraces,  in  the  first  place,  measures  to  prevent  an  increase  of  the 
incurable  lesion  which  exists  in  the  majority  of  cases — namely,  cirrhosis  of 
the  liver.  It  will  be  seen,  when  we  come  to  consider  this  lesion,  that  it  is 
caused  by  spirit^rinking.  Change  of  habits  as  regards  the  use  of  spirits  is 
therefore  the  most  important  of  the  measures  coming  under  this  head.  In 
the  second  place,  certain  accessory  or  co-operative  causative  conditions  may 
be  removed — causes  which  act  by  impoverishing  the  blood  and  impairing  the 
forces  which  carry  on  the  circulation.  This  part  of  the  treatment  embraces 
tDnic  medication  with  nutritious  diet  and  other  measures  to  strengthen  and 
invigorate  the  system.  Well-directed  treatment  for  this  end,  although  not 
curative,  will  often  do  much  to  prolong  life  and  to  secure  as  much  improve- 
ment of  health  as  is  compatible  with  existing  structural  lesions. 

Mechanical  compression  of  the  abdomen  after  tapping,  by  means  of  a 
swathe  or  a  laced  supporter,  is  a  measure  of  importance,  as  not  only  afford- 
ing comfort,  but  tending  to  prevent  a  renewal  of  the  dropsical  effusion. 


CHAPTER    XI. 

DISEASES  OF  THE   LIVER. 

Sappnrative  Hepatitis.— Chronic  Interstitial  Hepatitis  (Cirrhosis). — Syphilitic   Hepa- 
titis.— Acute  Yellow  Atrophy  of  the  Liver. 

OF  diseases  affecting  the  solid  abdominal  viscera,  the  greater  number  and 
the  more  important  are  seated  in  the  liver.  These  will  be  first  con- 
sidered, and  afterward  diseases  of  the  spleen  and  pancreas.  Acute  diffuse 
hepatitis,  considered  as  a  disease  distinct  from  acute  yellow  atrophy  of  the 
liver,  has  so  little  practical  interest,  except  in  certain  tropical  climates,  that 
it  is  not  considered  in  the  present  edition  of  this  work.  Suppurative  hepatitis 
or  hepatic  abscess,  chronic  interstitial  hepatitis,  syphilitic  hepatitis,  and  acute 
yellow  atrophy  of  the  liver  will  be  treated  of  in  this  chapter,  and  the  next 
chapter  will  embrace  the  different  structural  together  with  functional  affec- 
tions. 

Suppurative  Hepatitis— Abscess  of  the  Liver. 

Anatomical  Characters. — Suppurative  hepatitis  is  always  circumscribed 
and  leads  to  the  formation  of  abscess.  There  may  be  only  one  abscess,  which 
may  attain  a  very  large  size,  so  as  to  occupy  the  greater  part  of  the  liver. 
Such  large  solitary  abscesses  are  found  especially  when  the  disease  is  of  trau- 
matic origin  or  when  it  occurs  in  tropical  climates.  They  are  sometimes  called 
tropica]  abscesses.  There  may  be  multiple  abscesses,  varying  in  number  be- 
tween three  and  forty  or  more.  When  very  many  the  individual  abscesses  are 
usually  of  small  size.  In  a  case  under  the  author's  observation  five  and  a  half 
38 
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quarts  of  pus  were  at  once  evacuated  by  an  opening  made  tbron^ti  me 
walls.     The  patient  recovered.     An  ahscess  has  been  found  lo  couUm  Jifi 
death  eighteen  pints  of  pus,  the  entire  organ  except  tlie  left  lobe  being  tran 
formed  into  a  mere  sac.     The  abscess  may  be  »iUiatod  at  any  part  of  fh 
^Und.     It  is  oftener  geatcd  in  the  right  than  in  the  left  lobe,  and  afVent^t 
at  the  posterior  and  superior  portion  of  the  right  lobe. 

We  may  assume  that  abscesses  in  the  liver,  as  well  aa  absee-- 
are  caused  by  the  invasion  of  micro-organisms,  such  as  have  bti 
as  the  cause  of  suppuration  in   Part  I.  p.  81.     In  most  oases,  and  probably 
by  proper  niethuds  in  all,  it  is  possible  to  demonstrate  the  presence  of  bac* 
teria  in  hepatic  abscess.      In  the  majority  of  cases,  at  least  in  temperate 
climates,  the  bacteria  enter  the  liver  by  the  blood-current,  either  tbn>ii2rh 
the  portal  vein  or  the  hepatic  artery.      They  lodge  within  the  capillaries 
t)f  the  liver,  where  they  usually  form   zooglcea  filling  up  a  certain  number 
of  capillaries.     The  hepatic  cells  adjacent  to  these  capillaries  become  cloudy, 
lose  their  nuclei,  and  disintegrate.     In  ihiA  way  necrotic  foi^i  are  r      '        ! 
which  appear  to  the  naked  eye  as  grayish  or  yelIowi»h-gray  spuUt  i  • 
one  or  more  hepatic  lobules.     Around  these  areas  of  necrosis  there   i%  jn 
emigration  of  white  blood'Corpuscles,  which  appear  first  in  the  intf»rb»bn!7*r 
connective  tissue,  rarely  in   the  centre  of  the  lohule%,     Thb 
of  pus-cells  is  accnuipanied  by  the  breaking  down  and  li*[ue! 
necrotic  tissue**    The  result  is  the   formation  of  an   abacessH;,  -  Tiiaii 

ibscess-cavities  so  produced  may  coalesce  and  make  larger  cnv  vs  a 

rule,  the  longer  the  duration  of  the  disease  the  smaller  the  number  and  Om 
larger  the  size  of  the  abscesses. 

The  purulent  matter  from  an  hepatic  abscess  often  does  not  differ  from 
ordinary  pus,  but  it  may  contain  liver-cells  and  shreds  of  necrotic  tissue*  II 
is  not  infrei|uently  reddish  or  brownish  in  color  from  extrai'asiit^d  blood,  or 
it  may  be  stained  with  bile  when  the  abscess  communicates  with  one  of  the 
bile-duets.  Sometimes  the  abscess  contains  few  or  no  recognisablo  pus-eclls^ 
but  instead  debn'js  composed  of  fatty  and  albuminous  granuloi?,  i  |'*r* 

tides,  bacteria,  and  perhaps  shreds  of  dead  tissue*     The  walls  r  :  ^^3 

at  first  consist  of  exposed  hepatic  tissue  more  or  less  discolored,  j;*^  1 

infiltrated  with   pus-cells;    but  after  a  time  a  wall   of  cnnncrtivc 
formed  which  increases  in  thickness  and  firmness  with  age,     S'  m   r  ii'  -    i  * 
abscess-wall  becomes  gangrenous,  e«^pecially  when  air  enters  i\u'    il^-r.-K  1  r 
when  the  abscess  is  secondary  to  gangrene  in  some  part  of  the  body.     An 
instance  of  this  is  reported  in  the  author's  (Vinical  Mtflinur, 

If  the  contents  of  an  abscess  be  discharged,  its  walls  may  cease  to  fHM»rct« 
pus  and  cicfitrixarion  may  ensue.  The  pus  in  small  abscesses  may  *'**''>*^  - 
thick  and  dry  and  remain  innocuous,  or  an  abscess  may  become  ti 
with  extremely  firm  fibrous  tissue  and  cease  to  grow;  but  a«  a  rule  u  uiu 
continue,  the  pus  makes  its  way,  as  in  other  abscesses,  in  the  direction  m 
which  the  pressure  is  least,  and  is  at  length  discharged  ia  some  cavity ^  cjuiml, 
or  outlet. 

When  the  abscess  reaches  the  surface  of  the  liver  a  ciroura.««cribed  inflam- 
mation of  its  serous  covering  takes  place*  This,  as  a  rule.  Uadf*  in  adhesion 
between  the  surface  of  the  liver  and  the  diaphragm,  the  abdt>miual  wall,  at 
some  neighboring  viscus. 

In  the  larger  proportion  of  cases  the  evacuation  is  through  the  thoracic  or 
the  abdominal  parietos.  When  it  takes  this  direction  a  fluctuating  tumor 
ixWi^T  a  time  makes  its  appearance,  caused  by  the  accumulatioo  of  tht?  pus 
beneath  the  integument.  The  tumor,  if  left  to  itself,  iucreasess  bce<»i»cj 
pointefl,  the  skin  bec<3raes  reddened,  and  finally  the  discharge  is  effected  by 
ulceration.      The  most  frequent  situation  of  the  tumor  is  below  the  cn&iform 
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cartilage,  but  it  may  appear  at  any  point  over  the  site  of  the  liver.  Some- 
times the  pus  barrows  beneath  the  integument,  and  the  tumor  is  situated  at 
a  greater  or  less  distance  from  the  liver.  It  has  been  observed  as  high  as  the 
axilla,  and  below  on  the  inner  side  of  the  thigh.  In  the  latter  case  it  is  liable 
to  be  mistaken  for  lumbar  abscess.  Of  course  partial  peritonitis  and  adhesion 
over  the  circumscribed  space  occupied  by  the  abscess  arc  essential  in  order 
that  the  pus  may  be  discharged  externally.  This  conservative  provision  does 
not  always  precede  the  opening  of  the  abscess,  and  theii  the  contents  are  dis- 
charged into  the  peritoneal  cavity ;  peritonitis  is  at  once  developed,  and  under 
these  circumstances  death  speedily  follows.  The  direction  next  in  frequency 
which  the  pus  takes  is  through  the  diaphragm  into  the  chest.  Partial  peri- 
tonitis precedes  the  perforation  of  the  diaphragm,  and  partial  pleuritis  ensues, 
frequently  limited  to  a  small  space,  preventing  evacuation  into  the  pleural 
cavity.  Occasionally,  however,  the  latter  conservative  provision  does  not 
take  place,  and  the  pus,  discharged  into  the  pleural  cavity,  at  once  causes 
general  pleuritis.  If  this  be  prevented  by  adhesion  around  the  opening 
through  the  diaphragm,  the  lung  becomes  perforated,  and  the  evacuation  is 
into  the  bronchial  tubes,  the  pus  being  discharged  by  expectoration.  The 
abscess  is  sometimes  evacuated  into  the  pleural  cavity,  and  afterward  per- 
foration of  the  lung  takes  place  and  the  pus  is  expectorated.  Other  less  fre- 
quent directions  in  which  the  pus  is  discharged  are  the  following :  Into  the 
stomach  or  intestine,  the  pus  being  then  discharged  by  vomiting  or  stool ; 
into  the  pericardium,  causing  pyo-pericarditis,  or  if  the  quantity  of  pus  be 
large  speedy  death ;  into  the  pelvis  of  the  right  kidney,  the  pus  being  dis- 
charged with  the  urine ;  into  an  hepatic  vein  or  the  vena  cava,  giving  rise  to 
purulent  infection  of  the  blood ;  into  the  gall-bladder  or  biliary  ducts,  and 
thus,  if  there  be  no  obstruction,  the  pus  finds  its  way  into  the  duodenum.  In 
a  case  which  came  under  my  observation  an  abscess  pointed  externally  and 
was  opened ;  subsequently  perforation  of  the  stomach  took  place  and  liq- 
uids ingested  escaped  through  the  external  opening,  the  patient  dying  from 
inanition. 

Clinical  History. — ^The  clinical  history  of  hepatic  abscess  is  obscure. 
The  symptoms  rarely  point  distinctly  to  this  affection.  Pain  exists  if  the 
hepatitis  be  near  the  surface  of  the  liver  and  whenever  partial  peritonitis 
ensues;  but  even  then  pain  is  not  always  a  prominent  symptom,  and  if  the 
inflammation  be  deep-seated  there  may  be  no  pain.  Pain  is  felt  in  the  right 
shoulder  in  a  small  number  of  cases.  Rigidity  of  the  abdominal  walls  over 
the  liver  or  of  the  right  rectus  muscle  is  a  sign  to  which  much  importance  is 
attached  by  several  observers.  Febrile  movement  is  rarely  marked,  and  may 
be  wanting.  Chills  usually  occur  during  the  suppurative  process.  These 
sometimes  occur  regularly,  simulating  intermittent  fever,  but  generally  they 
are  irregular.  Jaundice  is  rare.  The  appetite  and  digestion  may  be  more  or 
less  disturbed  or  they  may  be  unaffected.  The  nutrition  may  be  but  little  or 
not  at  all  affected.  Reference  is  now  had  to  symptoms  prior  to  the  discharge 
of  the  pus  or  its  appearance  beneath  the  integument.  The  affection  is  not 
infrequently  completely  latent.  It  is  not  uncommon  in  tropical  climates  to 
find  an  abscess  in  the  liver  in  bodies  dead  with  various  diseases  when  hepatic 
disease  had  not  been  suspected  during  life ;  and  the  first  intimation  of  the 
existence  of  this  affection  during  life  in  certain  cases  may  be  the  discharge 
of  pus  from  the  stomach,  bowels,  or  air-passages. 

The  clinical  history  after  the  discharge  takes  place  will  of  course  depend 
upon  the  direction  in  which  the  abscess  is  evacuated.  In  certain  cases  the 
phenomena  of  the  affections  caused  by  the  presence  of  pus  are  superadded — 
Damely,  of  peritonitis,  pleuritis,  pyaemia,  etc.     If  the  evacuation  take  place 
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tion.     It  is  usually  accompanied  by  tubercles  in  other  parts  of  the  h<^^ 
As  a  rule,  there  is  pulmonary  tuberculosis,  but  cases  are  not  very  infrequ^' 
in  which  the  pulmonary  lesions  are  comparatively  trifling,  and  there  may  ^ 
no  pulmonary  tuberculosis  whatever.     Tuberculous  pleurisy  is  a  very  /j^ 
qucnt  accompaniment  of  tuberculous  peritonitis.     Primary  tuberculosis  gf 
the  genito-urinary  organs — in  females  of  the  uterus  and  Fallopian  tub^  iq 
males  of  the  epididymis  and  testicle,  also  of  the  bladder,  ureters,  and  kij. 
ncys — has  been  repeatedly  followed  by  tuberculous  peritonitis.     The  mesen- 
teric glands,  the  spleen,  and  the  liver  often  contain  tubercles  in  all  forms  of 
this  disease.     There  may  be  intestinal  ulcers  and  waxy  degeneration  of  Yiri- 
ous  organs.     Cirrhosis  of  the  liver  has  been  repeatedly  observed  assoeitted 
with  chronic  tuberculous  peritonitis.     Tuberculous  peritonitis  may  occar  it 
any  age.     It  is  rarer  before  the  fourth  and  after  the  fortieth  year  of  tge 
than  at  other  periods. 

As  regards  clinical  history  and  diagnosis,  tuberculous  peritonitis  is  u 
obscure  disease.  It  may  begin  acutely  or  may  be  attended  by  acute  exactf^ 
bations,  but  as  a  rule  it  is  insidious  in  its  onset  and  slowly  progressife  in 
its  course.  There  is  usually  moderate  fever,  with  more  or  less  accelentioB 
of  the  pulse.  Vomiting  and  other  digestive  disturbances  are  more  or  test 
prominent.  Diarrhoea  alternates  with  constipation.  Other  general  symptoms 
are — night-sweats,  hectic  paroxysms,  progressive  emaciation,  anseroia,  and  gen- 
eral debility.  As  regards  local  symptoms,  abdominal  pain  and  tenderaeti 
may  be  wanting,  and  they  rarely  are  prominent  symptoms.  Increasing  di»- 
tension  of  the  abdomen  by  fluid  and  by  meteorism  may  be  the  first  symptom 
to  attract  attention.  It  may  be  possible  to  make  out  encysted  colleGtioM 
of  fluid  in  the  abdomen  and  tumors  formed  by  agglutinated  coils  of  iotes- 
tine.  The  detection  of  the  thickened  and  retracted  omentum  is  a  signifiesnt 
sign. 

The  DIAGNOSIS  of  tuberculous  peritonitis  is  not  easy.  When  there  is  t  large 
accumulation  of  fluid  the  diflerentiation  from  ascites  is  difficult.  In  the  ditgoo- 
sis  the  following  points  are  in  favor  of  tuberculous  peritonitis :  the  presenee 
of  tubercles  in  the  lungs  and  in  other  organs ;  the  simultaneous  occurreiiee 
of  pleurisy ;  no  notable  de(?rease  in  the  size  of  the  liver  ;  no  enlargement  of 
the  spleen  ;  the  presence  of  some  fever  and  abdominal  tenderness ;  no  bistoij 
of  intemperance  ;  no  marked  collateral  dilatation  of  the  abdominal  veins;  • 
large  quantity  of  albumen  in  the  fluid ;  and  the  recognition  of  some  of  the 
local  signs  mentioned,  such  as  the  contracted  omentum.  The  distinction  of 
tuberculous  from  simple  chronic  peritonitis  is  all  the  more  difficult  from  thi 
fact  that  both  may  occur  in  connection  with  chronic  pulmonary  tubercalosit 
In  suspected  cases  the  fluid  withdrawn  by  tapping  may  be  examined  fortabe^ 
cle  bacilli,  but  failure  to  find  these  would  not  exclude  tuberculous  peritonitil 

The  termination  of  tuberculous  peritonitis  is  always  fatal,  either  from  the 
disease  itself  or  from  tuberculosis  of  the  lungs  or  other  organs.  The  duntioi 
is  from  one  or  two  months  to  a  year  or  more. 

Of  the  tumors  of  the  peritoneum,  carcinoma  is  the  only  one  which  demtndi 
clinical  consideration.  The  occasional  occurrence  of  echinococcua  cysts  in 
the  peritoneum  may  be  simply  mentioned.  Carcinoma  of  the  peritonenmil 
almost  always  secondary.  Colloid  cancer  is  pn>bably  the  only  form  whiA 
develops  primarily  in  this  situation.  It  occurs  as  a  diffuse  growth,  invoh- 
ing  the  omentum  and  other  parts  of  the  peritoneum.  Colloid  cancer  btsiti 
seat  by  preference  in  the  peritoneum,  and  it  attains  sometimes  an  eDomont 
size,  a  growth  weighing  one  hundred  and  fourteen  pounds  having  been 
reported.  Peritoneal  cancer  may  develop  as  secondary  to  cancer  of  tbi 
ovary,  uterus,  testicle,  retro-peritoneal  glands,  rectum  and  other  parts  of  tka 
intestine,  stomach,  liver,  pancreas,  etc.      It  may  appear  in  the  form  of  one 
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Pjsmic  abscesftes  of  the  liver  are  not  uncommon  in  infants  as  a  result  of 
inflammation  of  the  umbilical  vein. 

Primary  abscess  of  the  liver  is  more  common  in  males  than  in  females,  and 
is  rare  in  children. 

D1AGNO8I8. — When  abscess  of  the  liver  is  considered  clinically  as  an  indi- 
vidual affection,  reference  is  had  not  to  the  small,  multiple  pya^mic  abscesses, 
which  are  not  susceptible  of  diagnosis,  but  to  cases  in  which  the  patient's  life 
18  sufficiently  prolonged  for  the  abscess  to  attain  a  certain  size. 

The  diagnosis  by  means  of  symptoms  cannot  be  made  with  any  degree  of  pos- ' 
itiTeness  prior  to  the  discovery  of  the  abscess  by  manual  exploration  or  the  dis- 
charge of  pus  into  the  alimentary  canal  or  the  bronchial  tubes.  The  symptoms 
which  have  been  named  as  belonging  to  its  clinical  history  should  suggest  its 
existence  as  possible  or  perhaps  probable,  especially  in  a  warm  climate,  but 
they  are  not  sufficiently  distinctive  to  render  the  diagnosis  positive.  Not  in- 
frequently grounds  of  even  a  suspicion  of  its  existence  arc  wanting.  When  a 
fluctuating  enlargement  or  tumor  is  perceived  over  the  site  or  in  the  neigh- 
borhood of  the  liver,  it  is  to  be  discriminated  from  a  subcutaneous,  i)hleg- 
monoufl  inflammation,  carcinoma  of  the  liver,  a  hyatid  formation,  and  a  dis- 
tended gall-bladder.  The  first  of  these  is  distinguished  by  pain,  hardness,  and 
redness  of  the  integument,  preceding  the  sense  of  fluctuation.  Carcinoma 
offers  a  resemblance  only  when  the  medullary  variety  exists.  The  duration 
of  the  tumor  and  the  nodulated  condition  of  the  liver  as  felt  through  the 
abdominal  walls  will  serve  for  the  recognition  of  this  affection.  A  hydatid 
cyst  is  of  slower  development,  and  is  not  attended  with  the  pain,  tenderness, 
chills,  and  febrile  movement  which  usually  accompany  an  abscess.  A  hydatid 
cjst,  however,  may  be  the  seat  of  suppuration,  becoming  converted  into  an 
abscess,  and  then  the  discrimination  is  impossible.  A  distended  gall-bladder, 
which  is  the  tumor  most  likely  to  be  confounded  with  an  abscess,  is  to  be  dis- 
tinguished by  its  situation,  the  pear-shaped  form,  and  by  the  fact  that  in  con- 
se<|uence  of  peritoneal  adhesirms  rarely  taking  place  it  has  a  mobility  which 
an  hepatic  abscess  has  not.  The  antecedent  history  is  of  course  always  to  be 
taken  into  account.  Enlargement  of  the  liver  frequently,  but  not  invariably, 
exists  in  cases  of  hepatic  abscess,  and  the  enlargement  may  be  found  to  be 
limited  to  a  particular  direction,  not  affecting  the  whole  organ — a  point  of 
some  importance  in  the  diagnosis.  Exploration  by  means  of  a  fine  hollow 
needle  attached  to  a  hypodermic  syringe  is  admissible  whenever  there  is  rea- 
son to  suspect  the  existence  of  abscess,  and  by  this  method  the  differentiation 
of  abscess  from  the  other  affections  just  named  can  be  made  demonstratively. 
There  is  no  risk  of  injury  in  resorting  to  this  procedure,  and  it  should  there- 
fore not  be  omitted. 

If  the  abscess  discharge  through  the  bronchial  tubes  the  diagnosis  is  gen- 
erally made  without  difficulty.  The  sudden  expectoration  of  pus  in  large 
quantity  without  evidence  of  antecedent  and  coexisting  empyema  or  pulmo- 
nary abscess,  and  the  expectoration  coming  from  the  bronchial  tubes  of  the 
right  lung,  render  the  diagnosis  altogether  probable.  The  presence  of  bile  or 
disintegrated  hepatic  tissue  affords  demonstrative  proof  of  the  source  of  the 
purulent  expectoration,  but  these  are  rarely  present.  A  reddish  or  brown 
color  of  the  expectorated  pus  is  of  diagnostic  import.  If  the  abscess  discharge 
into  the  pleural  cavity,  the  diagnosis  is  established  by  symptoms  of  hepatitis 
and  suppuration  having  preceded  the  sudden  development  of  pyothorax. 

The  discharge  of  the  abscess  into  the  stomach  or  intestine  is  followed  by 
the  vomiting  of  pus  or  its  appearance  in  the  stools.  The  diagnosis  is  to  be 
based  on  these  events,  together  with  antecedent  symptoms  pointing  to  the 
existence  of  suppurative  hepatitis.     The  discharge  into  the  peritoneal  cavity, 
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pericardiam,  and  voua  cava  gives  rise  to  no  phenomena  distinctive  r*r  Hepttk 
abscess.  Its  existence  may  have  been  fiireshadowed  by  the  »ytupt*J«us  j>t*> 
cedinc]^  the  dbcharge,  but  the  proof  can  only  bo  afforded  by  an  iiuU>pELi(!al 
examitiation.  The  discharc^e  into  the  pelvb  of  the  kidney  gives  n%<*  to 
pyuria,  hut  it  may  be  difficult  or  impossible  to  det^ruitne  that  the  jivu 
comes  from  the  liver  and  not  from  the  kidney  or  some  other  sottrce. 

Prognosis, — The  prognosis,  even  in  the  casu^s  in  which  the  aKi^cess  b  eti©. 

uated  in  the  most  favorable  directions^  is  unfavorable.      When  it  dischanfl 
into  the  peritoneum .  pericardium ^  or  vena  cava  death  speedily  folio wsi. 
it  di-ichargc  into  the  pleural  cavity  the  termination  is  ugually  fatal 
cases  which  otTer  a  fair  prospcet  of  recovery  are  those  in  which  the  di^char 
takes  place  through  the  integument,  the  bronchial  tubes,  or  into  the  alimcf 
ary  canaL 

The  prospect  of  recovery  is  of  course  less  when  two  or  three  abacessea  ei 
than  when  there  i$  a  single  abscess. 

St4itistics  show  the  duration  in  fatal  cases  to  be  longest  when  the  dischai^ 
takes  place  thmu^h  the  bronchial  tubes.    The  averatf:e  duration  in  fatal  caj 
is  between  three  and  four  months.    In  cases  which  recover  statistics  ahow  i 
longest  duratitui  to  be  when  the  discharge  is   through  the  integument, 
average  duration  in  cades  which  recover  'ma  between  four  and  five  months. 

TrKxITMEXT — From  what  has  been  said  reapecting  the  cliniejil  history  ni 

diagnosis,  it  ftdlows  that  there  is  seldom  an  opportunity  to  emp  f| 

measures  with  a  view  to  prevent  suppuration.  Even  if  the  r  . 
cumscribed  hepatitis  were  early  asc^ertained,  it  is  doubtful  if  the  fijnnatii 
o^  an  abscess  could  be  prevented.  Cases  only  in  which  the  absvc.H^*  it*  appfl 
ciable  by  palpation  or  an  exploratory  puncture,  and  th(j*e  in  which  the  c< 
tents  are  discharged  into  the  bronchial  tubes  and  alimentary  canal,  admit  i 
treatment  with  a  [lositive  knowledge  of  the  existence  of  the  affection.  In 
caste  in  which  the  abscess  is  ascertained  to  be  making  its  way  through 
abdominal  or  thoracic  parietes  an  early  opening  should  be  made  and 
pus  evacuated.  If  a  free  opening  be  made  before  the  pus  haa  made  it^ 
beneath  the  integument  exterior  to  the  abdominal  or  thoracic  wMn,  tbc^r^s 
danger  of  the  pus  e?*caping  into  the  peritoneal  cavity  in  * 
absence  of  peritoneal  adhesions  over  the  abscess.  Under  t 
in  order  to  avoid  this  danger,  an  incision  may  be  made  thmu^ii  \\u:  okin~ 
mu.srles  down  to  the  peritoneum  without  opening  the  abscess,  and  thr  wotiti 
filled  with  lint.  This  procedure  induces  firm  adhesiicMis  aruund  tf 
and  in  three  days  the  abscess  may  be  opened  with  safety  if  a  by 
opening  do  not  in  the  mean  time  occur.  If,  however,  the  walls  (if  tiic  ahd 
men  or  cheat  have  been  perforated  by  utceraliorK  a  free  opening  may  l>e  ma 
at  once  without  hesitation.  Prof.  Jane  way  directs  attention  to  the  foJh*wii 
methods  of  determining  whether  or  not  adhesions  have  taken  place  brtwcJ 
the  liver  and  abdominal  wall :  Hepatic  friction  murmur  show.s  the  ab@ 
of  adhesions,  but  renders  probable  their  speedy  formation.  A<lhesion»  cxa 
if  the  liver  do  not  descend  with  insjjiration.  If  a  long  needle  Ik;  introduc 
into  the  liver,  the  part  projecting  will  move  upward  as  the  liver  dc4 
and  downward  as  the  liver  ascends,  if  no  adhesions  exist.  He  advi* 
application  of  a  bandage  to  promote  adhesions  by  preventing  iDovciDCfit«M 
the  liver.' 

It  is  advisable  to  resort  to  aspiration  as  soon  as  the  existence  of 
U  demonstrated  by  an  exploratory  puncturtj.     The  withdrawal  of  ti 
means  of  a  hollow  needle  or  trocar  of  small  siaso,  attacbiHl  to  I>aTjd«uai 
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terable  directly  to  the  dropsy  proceed  from  tlie  mechanical  pressure 
tiqaid  and  are  in  proportion  to  the  quantity  of  the  effusion.  The  dis- 
of  the  ahdominal  walls  hy  the  liquid  and  its  weight  occasion  more  or 
9nTenience.  The  functions  of  the  ahdominal  organs  (stomach,  liver, 
)  are  impaired  by  compression.  Pressure  on  the  veins  within  the 
n  gives  rise  to  oedema  in  the  lower  extremities.  The  movements  of 
phngm  are  restrained  or  arrested,  breathing  being  earned  on  by  the 
nuscTea,  and  if  the  accumulation  be  very  large  the  capacity  of  the 
s  diminished  by  the  upward  pressure.     The  appetite  is  usually  im- 

A  sense  of  fulness  is  frequently  felt  after  taking  food  in  moderate 
y.  Vomiting  and  diarrhoea  are  occasional  symptoms.^ 
rgement  of  the  superficial  veins  on  the  anterior  aspect  of  the  trunk  is 
qnence  of  the  passage  of  a  portion  of  the  blood  from  the  portal  vein 
!  systemic  venous  system  through  anastomosing  branches.  The  super- 
eiDS  of  the  abdomen  in  some  cases,  of  the  chest  in  other  cases,  and 
nes  in  both  situations,  become  more  or  less  dilated,  presenting  a  vari- 
pearance.  Hernial  protrusions  at  the  umbilicus  and  in  other  situations 
imonally  produced. 

n  the  fluid  accumulation  is  considerable,  oedema  of  the  lower  extremi- 
a  pretty  constant  symptom,  the  amount  of  oedema  varying  much  in 
it  eases.  The  limbs,  scrotum,  and  penis  sometimes  become  enormously 
.  Some  oedema  of  the  lower  limbs  preceded  an  enlargement  of  the 
!0  sufficient  to  attract  the  attention  of  the  patient  in  one-half  of  the 
21)  among  those  analyzed  by  me,  the  histories  of  which  contained 
ition  CD  this  point.  (Edema  of  the  face  and  upper  extremities  does 
long  to  the  clinical  history  of  local  hydro-peritoneum.  If  present,  it 
'  denotes  coexisting  renal  or  cardiac  disease.  In  the  progress  of  the 
n  emaciation  and  pallor  become  marked.  The  attenuation  of  the 
part  of  the  body,  the  distended  abdomen,  and  the  ocdematous  lower 
ities  combine  to  render  the  appearance  highly  characteristic  of  the 
in.    Cholaemia  or  icterus  is  occasionally  present.     It  occurred  in  7  of 

esses  which  I  have  analyzed. 

sr  does  not  attend  the  progress  of  this  affection.  The  pulse  may  be 
fr  less  increased  in  frequency  and  proportionately  feeble,  or  it  is  more 
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The  PROGNOSIS  in  Diost  cases  is  unfavorable.  The  cases  in  wbich  a  permi 
ncnt  recovery  takes  place  are  few.  The  morbid  conditions  on  which  th 
affection  is  dependent  are  generally  incurable,  and  lead  to  its  return,  soonc 
or  lat^r,  in  most  of  the  cases  in  which  the  dropsy  disappears  or  is  remoTcd 
The  duration  of  the  affection  is  variable.  In  the  fatal  cases  of  those  which  '. 
have  analysed,  the  duration  varied  between  six  weeks  and  seventeen  montlu 
the  average  duration  being  more  than  five  months.  Cases  in  which  the  aflbe 
tion  is  attributable  to  obstruction  of  the  portal  vein  by  non-infecting  emhoE 
or  by  thrombi  may  end  in  recovery,  changes  in  the  obstructing  thrombna  or 
embolus  taking  place  which  permit  return  of  circulation  thn>ugh  the  ob- 
structed vessel.  Instances  apparently  exemplifying  this  fact  have  coao 
under  my  observation. 

The  DIAGNOSIS  of  hydro-peritoneum  is  generally  made  without  difficnhy 
yet  there  is  a  liability  to  errors  which  may  lead  to  serious  result.*.  A  dSi 
tended  bladder  lias  been  punctured,  the  case  being  supposed  to  be  one  of 
peritoneal  dropsy.  There  is  a  tradition  that  John  Hunter  made  this  ari^ 
take.  On  careful  examination  the  tumor  formed  by  the  distended  hUiItt  ■■- 
may  generally  be  felt  through  the  abdominal  walls,  but  the  introductioa  rf 
the  catheter  is  the  diagnostic  test.  The  sacculated  bladder  may  cause  a  notakb 
anterior  projection  of  the  abdomen.  The  contents  of  the  saccular  appenda§i 
may  generally  be  removed  by  the  catheter  combined  with  suction  by  mctnscSp 
an  india-rubber  bag.  Pregnancy,  the  liquor  amnii  being  unusually  abundiiL 
has  been  mistaken  for  dropsy  and  the  uterus  has  been  punctured.  Caim 
examination  through  the  abdominal  walls  and  jyer  vagiimm,  together  wlk 
auscultation  of  the  abdomen,  should  prevent  this  error.  Great  corpoh 
has  led  to  error  and  to  the  operation  of  paracentesis,  as  in  the  famous 
of  "dry  tapping"  related  in  the  lectures  of  Sir  Astley  Cooper.  Flmh 
tympanites,  large  abdominal  tumors,  and  ovarian  cysts  are  to  be  discrimioalel 
from  peritoneal  dropsy. 

The  enlargement  of  the  abdomen  from  dropsy  begins  at  the  lower 
and  if  the  abdomen  be  not  largely  distended  it  is  more  marked  belov  thtt 
above  when  the  patient  stands  or  sits.     The  enlargehient  on  both  Mm' 
equal,  and  the  abdomen  is  symmetrical.     If  the  patient  lie  upon  either  al 
the  weight  of  the  liquid  causes  the  depending  side  to  sag.    Percussion  ooei 
side,  the  open  palm  being  placed  on  the  opposite  side,  frequently  ctoM 
characteristic  shock,  called  the  sense  of  fluctuation.     Sometimes  this 
tion  is  more  appreciable  when  the  palm  is  placed  near  the  point  at  which d 
percussion  is  made.     The  former  method  of  percussion  gives  rise  to  whil 
called  diametrical,  and  the  latter  to  peripheral  fluctuation;  but  a  more  ■ 
isfactory  application  of  percussion  is  to  compare  the  results  when  the  pttitfl 
is  placed   in  different  positions.     Percussing  first  in  the  sitting  or  stai  " 
po.sture,  tympanitic  resonance,  from  intestinal  gas  contained  in  the  \nU 
floating  upon  the  liquid,  is  usually  found  at  the  upper  part  of  the  abdoM% 
extending  below  for  a  greater  or  less  di.stance,  and  flatness  from  this 
to  the  pubis.     Placing  the  patient  on  the  back,  the  change  in  the 
situation  of  the  liquid  and  the  intestine  is  shown  by  the  prreatcr  extensioi 
the  tympanitic  resonance  toward  the  pubis.     Similar  proof  of  the  prescMI 
of  liquid  is  obtained  by  percussing  upon  either  side  of  the  abdomen  succdK' 
ively,  the  body  being  inclined  first  to  one  side,  and  then  to  the  other.    IW 
exceptional  cases  in  which  this  test  afforded  by  percussion  is  not  available  tffe 
those  in  which  the  intestinal  coils  are  fixed  by  morbid  adhesioha.    TInite 
rare  in  cases  of  a  purely  dropsical  affection. 

The  several  affections  simulating  dropsy  which  have  been  named  flff^ 
generally  be  excluded  by  the  application  of  percussion  as  just  describifl* 
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Tlie  effects  of  this  obstruction  are  only  imperfectly  relieved  by  the  establish- 
ment of  collateral  channels.  The  spleen  in  the  great  majority  of  cases  is 
enlarged  and  firm.  This  enlargement  is  due  to  congestion,  and  sometimes 
tlao  to  hyperplasia  of  its  stroma — a  condition  which  may  be  referable  to  the 
nine  cause  as  the  cirrhosis.  The  size  of  the  organ  is  not  usually  more  than 
twice  or  thrice  the  normal.  The  increase  cannot  always  be  made  out  during 
life.  The  mucous  membrane  of  the  stomach  and  intestine  is  usually  thick- 
ened, pigmented,  and  coated  with  more  or  less  muco-pus ;  in  other  words,  in 
the  condition  of  chronic  inflammation.  Ascites  and,  in  the  later  stages,  gen- 
eral oedema  are  present.  Hemorrhages  into  the  stomach  and  intestine,  and 
in  other  parts  of  the  body,  as  in  the  retina,  may  be  found  after  death. 

The  small  kidney  and  other  forms  of  chronic  diffuse  nephritis  occasionally 
complicating  cirrhosis  of  the  liver  are  probably  effects  of  the  same  cause. 
Cirrhosis  is  to  be  regarded  as  a  chronic  inflammatory  afiection  involving 
the  interstitial  tissue  of  the  liver. 

Clinical  History. — Cirrhosis,  as  a  rule,  gives  rise  to  few  or  no  symptoms 
irhich  point  to  the  liver  as  the  seat  of  disease  prior  to  the  occurrence  of 
[lydTO-peritoneum.  Preceding  this  event  and  afterward,  pain  in  the  region 
^f  the  liver  exists  in  only  a  small  proportion  of  cases.  Dropsical  effusion  is 
naaally  the  first  symptom  to  suggest  the  existence  of  the  affection.  The 
Iropsy  may  occur  when  the  patient  supposes  himself  to-  be  in  his  habitual 
state  of  health,  or  it  may  be  preceded  and  accompanied  by  indefinite  ailments. 
rhe  dropsical  accumulation  increases,  usually  with  considerable  or  great 
rapidity.  It  is  rare  for  the  quantity  of  liquid  to  remain  at  a  moderate  amount 
for  a  considerable  period.  (Edema  of  the  lower  limbs  in  a  moderate  degree 
is  observed  in  a  considerable  number  of  cases  before  the  patient's  attention  has 
been  directed  to  enlargement  of  the  abdomen.  It  is,  however,  probable  that 
an  amount  of  dropsical  eff'usion  not  sufficient  to  attract  attention  always  pre- 
cedes the  oedema  of  the  lower  limbs.  After  considerable  abdominal  enlarge- 
ment has  taken  place  the  oedema  increases.  The  limbs  often  are  largely 
swollen,  and  the  genitalia  may  become  more  or  less  oedematous.  The  oedema 
in  these  situations  is  attributable  to  pressure  of  the  peritoneal  effusion  upon 
the  iliac  veins.  Gildema  of  the  face  and  upper  extremities  does  not  occur 
except  in  cases  in  which  cardiac  or  renal  disease  coexists.  (Edema  of  the 
lower  limbs  does  not  occur  in  all  cases. 

Jaundice  is  present  in  a  small  proportion  of  cases,  and  is  rarely  great.  The 
lesion  does  not  necessarily  occasion  obstruction  of  the  biliary  ducts,  although 
it  must  diminish  the  secretion  of  bile.  Pallor  of  the  prolabia  and  skin  exists 
in  the  majority  of  cases.  In  generaK  the  anaemic  aspect  is  marked  in  propor- 
tion as  other  symptoms  show  the  condition  of  the  patient  to  be  unfavurable. 
Febrile  movement  does  not  accompany  the  disease  in  its  progress.  The  ]:)ulsc 
may  be  not  increased  in  frequency,  or  it  may  be  more  or  less  accelerated.  It 
is  generally  soft  and  feeble.  When  the  pulse  is  frequent,  the  other  characters 
denote  diminution  of  the  vital  forces,  or  asthenia. 

The  obstruction  of  the  portal  circulation  is  compensated,  in  a  measure,  by 
new  channels  of  communication  between  the  portal  and  the  systemic  veins. 
The  moat  important  of  these  are  anastomosing  branches  which  pass  to  the 
liver  between  the  folds  of  the  falciform  ligament  and  in  the  ligamentum  teres, 
communicating  with  the  veins  of  the  abdominal  parietes  through  the  epigas- 
tric and  the  internal  mammary  veins.  The  course  of  the  l)loo<l  in  the  anas- 
tomosing branches  in  cases  of  cirrhosis  is  the  reverse  of  that  in  health,  being 
in  the  latter  in  a  direction  toward,  and  in  the  former  from  the  liver.  Owing 
to  this,  the  abdominal  veins  become  dilated,  and  those  superficially  situated  in 
some  cases  are  seen  to  be  more  or  less  enlarircd.     A  collateral  circulation,  in 
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a  mea^iins  IS  ulsri  established  throtij3;h  communications  benvi^tMi   tnr  int^inT 
Uies^enieric  and  tlie  hypugastric  veina  in  the  liernorrboidal  plexun;  hy  ana*^ 
lMmo«iin^  branches  between  the  vena  portSB  and  the  veins*  of  tin 
lilt;  of  the  liver;  between  the  comnaria  ventriculi  and  the  cesi  , 
mid  by  newly-formed  vessels  in  the  tissue  by  which  the  liver  adl. 
diaphragm.     The  8ize  of  the  superficial  abdominal  veins  on  eitS 
the  median  line  is  sometimes  enormous.     The  dilated  network  oi   ru^^ 
veins  around  the  umbilicus  gives  rise   to  the  appearance  railed   the 
3Iedusa9.      The  eonservative  effect  of  compensatory  development  of 
communicating  with  the  two  circulations  is  shiiwn  by  the  fact  tb*t  ex* 
of   great  enlargement  of   the  vessiels  ujion  the  abdrmien   may  be  ob 
in  patients   who   are  free  from  dropsy,  notwithstanding  a  notable   slu.- 
of  cirrhosis. 

Hemorrhage  from  the  stomach  and  bowels  is  an  occasional  OTent. 
trorrbagia  occurred  in  t>  of  about  40  cases  which  I   have  analyxed^  the 
lories  not  being  complete  in  all  the  cases.     It  preceded  the  hydro-perilnneii 
in  3  oases.     Hii?mat«>mesis  may  proceed  from  varices  at  the  lower  end  of 
oesophagus.       Enterorrbagia   coexisted   with    gastrorrhagia   in    2    * 
occurred  without  it  in  2  cases.    Vomiting  h  occasionally  a  prntnii 
torn,  and  diarrhoea  is  prominent  in  a  small  proportion  of  caM***, 

At  an  advanced  period  of  the  di^iease  hemorrhage  is  liable  to  occur  fVotu  the 
nostrils^  sometimes  from  the  ;tjums,  and  also  into  the  retina.  In  these  ^ituatioiti 
the  hemorrhage  is  attributable,  not  to  the  portal  congestion,  but  to  an  attired 
state  of  the  blood.  The  appetite  is  usually  impaired.  A  sense  of  fulnesia 
after  taking  food  is  generally  complained  of  if  the  dropsy  be  sufficient  to 
di^itend  the  abdomen.  Progressive  emaciation  attends  the  progress  of  the 
disease,  and  in  an  advanced  stage  the  attenuation  of  the  upper  ptirtion  of  tl 
body,  the  distended  abdomen,  and  the  lower  limbs  enlarged  by  u&detna  ren4 
the  general  aspect  highly  characteristic. 

Allmminuria  is  rare  in  cases  of  cirrhosiB.    Of  28  eases  in  which  th«  oon 
tion  of  the  urine  in  this  respect  was  noted,  in  only  1  case  waj*  albumen  pre54ii 
The  urine  is  generally  scanty,  but  in  some  cases  it  h  abundant*     The  c*M 
ing  matter  of  the  urine  b  abnormally  abundant — a  fact  attributiibic  to 
deficient  secretion  of  bile;  and  the  blood-pigment  which  serves  ft>r  thi^ 
daetion  of  the  bilirubin^  not  being  expended  in  the  liver,  is  eliminated  in 
kidneys.     The  abundance  of  the  coloring  matter  may  be  such  as  to  give  j 
the  urine  the  appearance  of  being  bloody.     The  urates  are  usually  dcpoi^tt 
in  great  quantity,  and  are  notably  red  from  the  abundance  of  pigment. 

In  the  great  majority  of  cases  there  are  no  important  symptoms  pertaining 
to  the  nervous  ssystem.     The  mode  of  dying  is  usually  by  slow  asthcnr^i      T 
however,  the  abdomen  be  greatly  distended  or  if  the  dropsical  ttceumn 
take  place  very  rapidly,  death  may  be  due  in  part  to  the  G)tt<*nt  to  wbni.  .-... 
respiratory  function  is  com  prom  i&ied*     The  nient^il  faculties  are  gcnc'rally  pro- 
served  up  to  the  last  moments  of  life.    To  this  rule,  however,  tht*r<?  art*  rxc«*p* 
tions.    In  3  cases  T  have  noted  the  occurrence  of  delirium  several  day^  bcf<»rc 
death  ;  in  1  case  the  delirium  was  hilarious;  in  1  case  the  patient 
bewildered;  and  in  1  case  the  patient  lapsed  from  childlishne.ss  inf 
ity.    These  cases  ended  in  coma.    In  3  other  cases  the  patients  died  anr,. 
In  1  case  convulsions  occurred,  follawed  by  coma.*     The  symptoms  oi'  u:. 
gravis  may  appear  in  the  Last  stage. 

Causation. — Cirrhosis  in  the  vast  majority  of  ca^m  is  dtie  to  sfipiriiHliink- 


^  This  ai^eonnt  of  ihe  Fvuiptomatolosry  i»  luK^ed  on  an  anatvi«is  of  4$  rmaet  of  hydros 
j»eril<>neniTi.  cirrhosi»  exbiinjf  in  n«>ariy  nil  the  caises,  (Vide  Viiuical  /^jK«f,  almdy 
referred  to.) 
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of  t  cyst-like  tumor  took  place  at  the  umbilicus,  which,  after  attaining  a 
hige  size,  burst,  and  the  contents  of  the  peritoneal  sac  were  discharged 
Annigh  the  opening.  Four  months  after  the  spontaneous  discharge  took 
ibce  the  dropsical  effusion  had  not  returned. 

The  treatment  relating  to  the  morbid  conditions  on  which  the  dropsy 
depends  embraces,  in  the  first  place,  measures  to  prevent  an  increase  of  the 
imnible  lesion  which  exists  in  the  majority  of  cases — namely,  cirrhosis  of 
Ae  liver.  It  will  be  seen,  when  we  come  to  consider  this  lesion,  that  it  is 
cuaed  by  spirit-drinking.  Change  of  habits  as  regards  the  use  of  spirits  is 
therefore  the  most  important  of  the  measures  coming  under  this  head.  In 
the  second  place,  certain  accessory  or  co-operative  causative  conditions  may 
)e  removed— causes  which  act  by  impoverishing  the  blood  and  impairing  the 
faves  which  carry  on  the  circulation.  This  part  of  the  treatment  embraces 
tooic  medication  with  nutritious  diet  and  other  measures  to  strengthen  and 
bvigorate  the  system.  Well-directed  treatment  for  this  end,  although  not 
cnntive,  will  oflten  do  much  to  prolong  life  and  to  secure  as  much  improve- 
mtni  of  health  as  is  compatible  with  existing  structural  lesions. 

Mechanical  compression  of  the  abdomen  after  tapping,  by  means  of  a 
mthe  or  a  laced  supporter,  is  a  measure  of  importance,  as  not  only  afford- 
Bg  comfort,  but  tending  to  prevent  a  renewal  of  the  dropsical  effusion. 


CHAPTER    XI. 
DISEASES  OF  THE   LIVER. 

flippontive  Hepatitis.— Chronic  Interstitial  Hepatitis  (Cirrhosis).— Syphilitic   Hepa- 
titis.— Acute  Yellow  Atrophy  of  the  Liver. 

OF  diseases  affecting  the  solid  abdominal  viscera,  the  greater  number  and 
the  more  important  are  seated  in  the  liver.  These  will  be  first  con- 
■dered,  and  afterward  diseases  of  the  spleen  and  pancreas.  Acute  diffuse 
kpttitis,  considered  as  a  disease  distinct  from  acute  yellow  atrophy  of  the 
Inr,  has  so  little  practical  interest,  except  in  certain  tropical  climates,  that 
it  is  not  considered  in  the  present  edition  of  this  work.  Suppurative  hepatitis 
tr  hepatic  abscess,  chronic  interstitial  hepatitis,  syphilitic  hepatitis,  and  acute 
jfUow  atrophy  of  the  liver  will  be  treated  of  in  this  chapter,  and  the  next 
diipter  will  embrace  the  different  structural  together  with  functional  affec- 


I 


Suppurative  Hepatitis— Abscess  of  the  Liver. 

Anatomical  Characters. — Suppurative  hepatitis  is  always  circumscribed 
ttd  leads  to  the  formation  of  abscess.  There  may  be  only  one  abscess,  which 
■ly  attain  a  very  large  size,  so  as  to  occupy  the  greater  part  of  the  liver. 
Swb  Urge  solitary  abscesses  are  found  especially  when  the  disease  is  of  trau- 
■ttie  origin  or  when  it  occurs  in  tropical  climates.  They  are  sometimes  called 
tmpieal  abscesses.  There  may  be  multiple  abscesses,  varying  in  number  be- 
tween three  and  forty  or  more.  When  very  many  the  individual  abscesses  are 
milly  of  small  site.   In  a  case  under  the  author's  observation  five  and  a  half 
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quarts  of  pus  were  at  once  evacuated  bj  an  opening  made  through  the  thoracic 
walls.  The  patient  recovered.  An  abscess  has  been  found  to  contain  after 
death  eighteen  pints  of  pus,  the  entire  organ  except  the  left  lobe  being  tnn*- 
formed  into  a  mere  sac.  The  abscess  may  be  situated  at  any  part  of  the 
gland.  It  is  oftener  seated  in  the  right  than  in  the  left  lobe,  and  ofteneit 
at  the  posterior  and  superior  portion  of  the  right  lobe. 

We  may  assume  that  abscesses  in  the  liver,  as  well  as  abscesses  elsewhere, 
are  caused  by  the  invasion  of  micro-organisms,  such  as  have  been  considered 
as  the  cause  of  suppuration  in  Part  I.  p.  81.     In  most  cases,  and  probablj 
by  proper  methods  in  all,  it  is  possible  to  demonstrate  the  presence  of  bto- 
teria  in  hepatic  abscess.      In  the  majority  of  cases,  at  least  in  temperate 
climates,  the  bacteria  enter  the  liver  by  the  blood-current,  either  throogli 
the  portal  vein  or  the  hepatic  artery.      They  lodge  within  the  cmpilUriet 
of  the  liver,  where  they  usually  form  zooglcea  filling  up  a  certain  number 
of  capillaries.     The  hepatic  cells  adjacent  to  these  capillaries  become  cloady, 
lose  their  nuclei,  and  di.sintegrate.     In  this  way  necrotic  foci  are  prodacei 
which  appear  to  the  naked  eye  as  grayish  or  yellowish-gray  spots  cmbrmciii|^ 
one  or  more  hepatic  lobules.     Around  these  areas  of  necrosis  there  is  t« 
emigration  of  white  blood-corpuscles,  which  appear  first  in  the  interlobular 
connective  tissue,  rarely  in  the  centre  of  the  lobules.     This  accumalatioe 
of  pus-cells  is  accompanied  by  the  breaking  down  and  liquefaction  of  tlia 
necrotic  tissue.*    The  result  is  the  formation  of  an  abscess-cavity.    Small 
abscess-cavities  so  produced  may  coalesce  and  make  larger  cavities.    As  i 
rule,  the  longer  the  duration  of  the  disease  the  smaller  the  number  aod  tlit 
larger  the  size  of  the  abscesses. 

The  purulent  matter  from  an  hepatic  abscess  often  does  not  differ  hm 
ordinary  pus,  but  it  may  contain  liver-cells  and  shreds  of  necrotic  tissue,  b 
is  not  infrequently  reddish  or  brownish  in  color  from  extravasated  blood,  or 
it  may  be  stained  with  bile  when  the  abscess  communicates  with  one  of  die 
bile-ducts.  Sometimes  the  abscess  contains  few  or  no  recognizable  piu-eel]% 
but  instead  debris  composed  of  fatty  and  albuminous  granules,  pigmeDt-puw 
tides,  bacteria,  and  perhaps  shreds  of  dead  tissue.  The  walls  of  the  mvm 
at  first  consist  of  exposed  hepatic  tissue  more  or  less  discolored,  ragged,  aai 
infiltrated  with  pus-cells ;  but  after  a  time  a  wall  of  connective  tittoe  la 
formed  which  increases  in  thickness  and  firmness  with  age.  Sometimes  dw 
abscess-wall  becomes  gangrenous,  especially  when  air  enters  the  abwesssr 
when  the  abscess  is  secondary  to  gangrene  in  some  part  of  the  body.  Al 
instance  of  this  is  reported  in  the  author*s  Clinical  Medicine, 

If  the  contents  of  an  abscess  be  discharged,  its  walls  may  cease  to  seeifls 
pus  and  cicatrization  may  ensue.  The  pus  in  small  abscesses  may  beeoM 
thick  and  dry  and  remain  innocuous,  or  an  abscess  may  become  enreloMd 
with  extremely  firm  fibrous  tissue  and  cease  to  grow ;  but  as  a  rule,  if  mil 
continue,  the  pus  makes  its  way,  as  in  other  abscesses,  in  the  directiotii 
which  the  pressure  is  least,  and  is  at  length  discharged  in  some  cavity,  eus^ 
or  outlet. 

When  the  abscess  reaches  the  surface  of  the  liver  a  circumscribed  xvAiOh 
mation  of  its  serous  covering  takes  place.  This,  as  a  rule,  leads  to  adbenot 
between  the  surface  of  the  liver  and  the  diaphragm,  the  abdominal  waili  or 
some  neighboring  viscus. 

In  the  larger  proportion  of  cases  the  evacuation  is  throagh  the  thorackff 
the  abdominal  parietes.  When  it  takes  this  direction  a  fluctuating  tvMl 
after  a  time  makes  its  appearance,  caused  by  the  accumulation  of  the  fM 
beneath  the  integument.  The  tumor,  if  left  to  itself,  increases,  baooMS 
pointed,  the  skin  becomes  reddened,  and  finally  the  discharge  is  efieeted  bf 
ulceration.      The  most  frequent  situation  of  the  tumor  is  below  the  < 
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erer,  is  hypothetical.     The  spleen  is  constantl  j  enlarged,  usually  to  a  greater 
extent  than  in  ordinary  cirrhosis. 

As  a  characteristic  feature  of  this  form  of  cirrhosis,  marked  icterus  is 
present  throughout  the  greater  part  of  the  disease.     Ascites  is  less  marked 
efcan  in  ordinary  cirrhosis,  and  it  appears  later  or  may  he  ahsent.     Symptoms 
referahle  to  the  digestive  tract  are  present,  as  in  ordinary  cirrhosis.     In  the 
later  stages  marked  cerehral  symptoms — coma,  convulsions,  and  delirium — are 
Ireqnent.    Here,  too,  the  only  well-estahlished  cause  is  the  ahuse  of  alcoholic 
liquors.    The  duration  of  the  disease  is  usually  more  than  a  year,  and  may  he 
fiye  or  six  years.    The  chief  points  in  the  diagnosis  are  the  enlargement  of  the 
liTer,  the  presence  of  icterus,  the  enlargement  of  the  spleen,  and  the  ahsence 
of  marked  ascites.     The  even  surface  and  uniform  enlargement  of  the  liver 
distinguish  hypertrophic  cirrhosis  from  enlargement  due  to  echinococcus,  car- 
ciDonia,  and  other  new  growths.     The  causation  is  also  to  be  considered  in 
making  a  diagnosis.     In  some  cases  of  otherwise  typical  hypertrophic  cirrho- 
sis with  icterus,  ascites  has  been  a  marked  feature. 

Syphilitic  Hepatitis. 

There  are  several  forms  of  syphilitic  disease  of  the  liver.  Diffuse  syphi- 
litic hepatitis  is  observed  as  a  frequent  manifestation  of  congenital  syphilis, 
1>at  very  rarely  if  ever  in  the  adult.  In  this  condition  the  liver  is  enlarged, 
smooth,  firm,  and  anaemic.  The  lobular  mar-kings  are  obscured.  Upon  micro- 
scopical examination  there  are  found  an  increase  of  the  connective  tissue, 
both  within  and  without  the  lobules,  and  a  quite  uniform  infiltration  with 
small  round  cells. 

A  second  form  of  syphilitic  hepatic  disease  is  characterized  by  the  pres- 
ence of  gummata  in  the  liver.  These  sometimes  appear  in  new-bom  chil- 
dren as  very  abundant,  yellowish,  miliary  nodules  scattered  throughout  the 
substance  of  the  liver.  In  the  adult,  gummata  generally  appear  in  the  liver 
as  scattered  nodules  varying  in  size  from  a  pea  to  a  hen's  q^^^  with  a  dry, 
yellowish,  caseous  centre,  surrounded  by  a  grayish  zone  of  fibrous  tissue 
which  encroaches  upon  th^  hepatic  parenchyma. 

One  of  the  most  characteristic  forms  of  syphilitic  disease  of  the  liver,  the 
one  often  called  the  syphtlific  liver,  is  that  in  which  the  liver  is  greatly  dis- 
torted in  size  and  shape  by  coarse  bands  of  fibrous  tissue,  which  pass  from 
the  thickened  capsule  into  the  substance  of  the  organ  and  cause  deep  cica- 
triz-like  depressions.  In  this  condition  the  surface  of  the  liver  is  coarsely 
lobulated,  and  presents  an  absolutely  characteristic  appearance.  In  the 
fibrous  bands  gummata  may  be  present,  and  it  is  held  by  the  majority  of 
writers  that  the  fibrous  tissue  is  developed  only  around  gummata  or  as  cica- 
tricial tissue  in  their  place.  Not  infrequently,  however,  gummata  are  absent 
in  these  livers,  and  Virchow,  denying  that  the  caseous  products  of  a  gumma 
can  ever  be  wholly  absorbed,  regards  this  disease  of  the  liver  as  a  chronic 
interstitial  hepatitis  developed  in  a  circumscribed  form,  either  with  or  with- 
out the  presence  of  gummata. 

Finally,  amyloid  degeneration  of  the  liver,  either  occurring  independently 
or  complicating  one  of  the  previously  described  conditions,  is  one  of  the 
manifestations  of  the  syphilitic  taint. 

Syphilitic  disease  of  the  liver,  as  is  the  case  with  all  forms  of  visceral 
syphilis,  appears  chiefly  in  the  tertiary  stage.  Although  in  itself  not  com- 
mon, it  is  one  of  the  most  frequent  forms  of  visceral  syphilis. 

Syphilitic  disease  of  the  liver,  especially  the  gummatous  form,  may  give 
rise  to  no  evident  symptoms.  The  lobulated  syphilitic  liver  may  remain 
latent,  so  far  as  symptoms  are  concerned,  but  it  usually  is  accompanied  with 
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either  externally  or  into  the  alimentary  canal  or  through  the  bronchial  tuhes 
symptoms  are  produced  analogous  to  those  connected  with  purulent  discharge 
in  other  situations — namely,  anasmia,  debility,  emaciation,  and,  in  cases  whicli 
pursue  an  unfavorable  course,  hectic  fever,  colliquative  diarrhoea,  and  exh«iii- 
tion,  death  taking  place  by  asthenia. 

Causation. — Abscess  of  the  liver  may  be  produced  by  wounds  of  thif 
organ.  It  sometimes*,  though  rarely,  follows  injury  over  the  region  of  tlie 
liver  without  wound  of  the  latter  or  even  of  the  integuments.  Supparatire 
inflammation  may  invade  the  liver  by  extension  of  suppuration  from  adjoin, 
ing  parts.     An  abscess  may  be  caused  by  perforation  of  a  gastric  ulcer. 

Usually,  however,  the  special  agent  which  causes  suppuration,  tid 
which  probably  consists  of  bacteria,  is  brought  to  the  liver  by  the  blood-mo 
rent  in  the  form  of  septic  emboli,  or  it  enters  the  organ  from  the  intesttoe 
through  the  bile-ducts.  In  one  group  of  cases  the  septic  material  is  derired 
from  some  affection  involving  the  rootlets  of  the  portal  vein  in  the  stooaeh, 
the  intestine,  or  the  spleen.  Ulcerative  and  necrotic  processes  in  these  pirti, 
particularly  dysenteric  ulcers,  are  likely  to  give  rise  to  secondary  abscesses  of 
the  liver.  As  will  be  described  in  a  subsequent  article,  suppurative  pjje* 
phlebitis  is  usually  accompanied  with  multiple  abscesses  of  the  liver.  In  another 
group  of  cases  the  primary  focus  of  infection  is  in  parts  of  the  body  otlier 
than  those  from  which  the  portal  vein  derives  its  blood.  Injuries  and  soppnr^ 
tions  of  the  head,  of  the  extremities,  and  of  other  parts  may  cause  the  eotnooi 
of  the  bacteria  of  suppuration  into  the  blood,  and  these  wherever  they  lodgo 
and  develop  give  rise  to  pyaemic  abscesses.  It  is  an  interesting  fact  dkit 
although  these  bacteria  must  pass  the  pulmonary  circulation  before  they  are 
carried  to  the  liver,  nevertheless  they  not  infrequently  leave  the  lungs  intae^ 
although  giving  rise  to  hepatic  abscesses.  An  explanation  of  the  reltUTely 
frequent  involvement  of  the  liver  by  pyasmic  abscesses  is  probably  to  It 
found  in  the  slowness  of  the  circulation  in  this  organ  in  consequence  of  thi 
diminished  vis  a  tergo^  so  that  bacteria  more  readily  lodge  in  the  hepatio  thai 
in  the  pulmonary  capillaries. 

Abscesses  starting  from  the  bile-ducts  are  rare,  except  in  connection  with 
the  formation  of  biliary  calculi  within  the  hepatic  ducts. 

The  causation  of  the  large,  single  abscesses  not   uncommon  in  tropieil 
countries  is  not  understood.     Such  abscesses  without  evident  causation  tit    ; 
not  uncommon  in  those  countries.     Cases  apparently  identical  with  tropied 
hepatic  abscess  sometimes  occur  in  New  York  in  those  who  have  never  yiiitel 
a  tropical  country.    There  has  been  much  discussion  as  to  the  relation  between 
these  abscesses  and  dysentery.     In  some  cases  tropical  abscess  appears  to  hi    { 
secondary  to  dysentery ;  in  other  cases  the  dysentery  follows  the  abscess,  m 
both  may  develop  simultaneously,  as  if  dependent  upon  a  common  ctase. 
Again,  tropical  hepatic  abscess  may  develop  without  the  appearance  of  dyset*    . 
tery  at  any  time  during  the  history  of  the  case.     A  plausible  sappositiua  ii    ] 
that  the  bacteria  of  suppuration  in  these  cases  enter  the  liver  from  the  intei-    \ 
tine  through  the  bile-ducts. 

Abscess  of  the  liver  is  called  primary  or  idiopathic  when  not  referable  tl    I 
some  antecedent  affection.     The  so-called  tropical  abscesses  of  the  liver,  il    ' 
least  many  of  them,  in  the  present  state  of  our  knowledge  are  to  be  claesiill    I 
as  primary.     Hepatic  abscesses  resulting  from  pyscmia,  pylephlebitis,  iid    : 
affections  involving  the  rootlets  of  the  portal  vein  are  called  secondary,  pyi^ 
mic,  or  metastatic  abscesses.     PysBmic  abscesses  are  generally  small  and  ml* 
tiplc  ;  primary  abscesses  arc  usually  of  large  size,  and  are  either  single  or  fiV 
in  number.     It  is  probable  that  the  large  abscesses  are  due  to  coalesoeiiOQ  W 
small  abscesses. 
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of  destmction  of  liver-parencbyma  varying  much  in  different  cases.  In  some 
insliuices  the  detritus  resulting  from  the  disintegration  of  the  cells  seems  to 
be  more  albuminous  than  fatty. 

The  red  substance  is  usually  regarded  as  representing  a  later  stage  of  dcvel- 
opment  of  the  yellow  portion.  Its  color  was  formerly  supposed  to  be  due  to 
Mood-extravasations  which  may  be  present  in  the  liver  of  acute  yellow  atro- 
phy. Upon  microscopical  examination,  however,  the  red  substance  is  found 
^Demlly  to  be  composed  chiefly  of  connective  tissue,  blood-vessels,  and  prob- 
ably newly-formed  bile-ducts.  Some  granules  and  small  drops  of  fat,  together 
with  bilirubin  crystals,  may  still  be  found  in  the  connective  tissue,  but  the 
greater  part  of  the  disintegrated  liver-cells  has  been  absorbed.  Cells  which 
ean  be  recogniied  as  hepatic  cells  are  entirely  absent  or  are  present  in  small 
nuinber.  Leucocytes,  sometimes  in  abundance,  are  found  in  the  connective 
tissue.  The  increase  in  connective  tissue  is  partly  apparent,  in  consequence  of 
disappearance  of  the  liver-cells  and  of  their  fatty  detritus,  and  partly  real,  by 
means  of  a  new  growth  of  the  interlobular  tissue.  In  this  red  substance  are 
often  found  narrow,  branching  channels  filled  with  a  single  or  double  row  of 
small  polyhedral  cells.  These  epithelial  canals  resemble  the  small  interlob- 
ular bile-ducts ;  but  they  are  too  many  to  consist  only  of  pre-existing  ducts. 
They  are  considered  by  Waldeyer,  Zenker,  and  others  as  offshoots  by  new 
growth  from  these  bile-ducts,  and  intended  for  the  regeneration  of  the 
destroyed  liver-parenchyma.  Klebs  and  Perls,  however,  regard  the  cells  in 
these  canals  as  rows  of  pre-existing  liver-cells  altered  in  shape.  Attempts  at 
artificial  injection  of  the  blood-vessels  of  the  liver  after  death  fail  in  conse- 
quence of  the  escape  of  injecting  material  between  the  liver-cells. 

The  larger  bile-ducts  are  usually  empty.  They  may  be  inflamed  and  con- 
tain a  secretion  of  muco-pus,  or  they  may  contain  bile-stained  fluid.  The 
gall-bladder  contains  a  mucous  fluid  either  colorless  or  bile-stained.  It  may 
contain  apparently  normal  bile.  Leucin  and  tyrosin  crystals  often  form  in 
the  substance  of  the  liver  afler  death.  Rod-shaped  bacteria  and  micrococci 
have  been  found  by  Klebs  and  others  in  the  bile-ducts  and  in  the  atrophied 
liver-tissue.  Their  accumulation  in  large  numbers  in  the  bile-ducts  has  led 
to  the  belief  that  they  have  made  their  way  there  from  the  intestine,  but 
whether  before  or  after  death  is  a  matter  of  uncertainty. 

The  changes  in  other  organs  arc  similar  to  those  found  in  certain  acute 
infectious  diseases.  The  tissues  are  jaundiced.  The  blood  is  fluid  or  loosely 
coagulated  and  contains  leucin  and  tyrosin.  The  cardiac  muscle  and  the 
renal  epithelium  usually  show  decided  fatty  degeneration,  not  approaching, 
however,  in  degree  that  of  the  liver.  The  stomach  and  intestine  frequently 
show  evidences  of  inflammation.  The  epithelial  cells  of  the  gastric  tubules 
undergo  parenchymatous  degeneration.  The  spleen  is  found  swollen  and  soft, 
unless  its  size  have  been  reduced  by  hemorrhage  from  some  of  the  rootlets  of 
the  portal  vein.  Multiple  hemorrhages  occur  in  the  majority  of  cases.  These 
occur  especially  from  vessels  of  the  portal  system.  BhK»d  is  often  found 
in  the  contents  of  the  stomach  and  intestine,  also  in  the  mucous  membrane  of 
the  bladder,  pelvis  of  the  kidneys,  beneath  the  serous  membranes,  in  the  lungs, 
etc.     Hemorrhages  very  rarely  take  place  in  the  brain. 

Clinical  History. — The  affection  is  either  developed  abruptly  or  is  pre- 
ceded by  a  prodromic  stage.  The  premonitions  are  symptoms  denoting  gas- 
tro-duodenitis  and  are  not  significant  of  the  affection.  Without  or  with  pre- 
monitions lasting  usually  from  three  to  five  days,  but  sometimes  much  longer, 
jaundice  occurs.  This  is  an  almost  constant  symptom,  but  it  may  be  absent. 
It  18  usually  marked,  but  not  intense,  and  does  not  differ,  as  regards  the  col- 
oration of  the  skin,  from  ordinary  jaundice.    Intense  cephalalgia  and  delirium, 
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pericardium,  and  vena  cava  gives  rise  to  no  phenomena  distinctive  of  hepttje 
abscess.  Its  existence  may  have  been  foreshadowed  by  the  symptoms  pre- 
ceding  the  discharge,  but  the  proof  can  only  be  afforded  by  an  autopMcil 
examination.  The  discharge  into  the  pelvis  of  the  kidney  gives  rise  to 
pyuria,  but  it  may  be  difficult  or  impossible  to  determine  that  the  pu 
comes  from  the  liver  and  not  from  the  kidney  or  some  other  source. 

Prognosis. — The  prognosis,  even  in  the  cases  in  which  the  abscess  is  ene. 
uated  in  the  most  favorable  directions,  is  unfavorable.  When  it  dis€hai|[«i 
into  the  peritoneum,  pericardium,  or  vena  cava  death  speedily  follows.  If 
it  discharge  into  the  pleural  cavity  the  termination  is  usually  fatal  Thi 
cases  which  offer  a  fair  prospect  of  recovery  are  those  in  which  the  dischti|i 
takes  place  through  the  integument,  the  bronchial  tubes,  or  into  the  alineat- 
ary  canal. 

The  prospect  of  recovery  is  of  course  less  when  two  or  three  abscesses  exiit 
than  when  there  is  a  single  abscess. 

Statistics  show  the  duration  in  fatal  cases  to  be  longest  when  the  disehiigi 
takes  place  through  the  bronchial  tubes.  The  average  duration  in  fatal  cisei 
is  between  three  and  four  months.  In  cases  which  recover  statistics  showtlia 
longest  duration  to  be  when  the  discharge  is  through  the  integument  Thi 
average  duration  in  cases  which  recover  is  between  four  and  five  months. 

Treatment. — From  what  has  been  said  respecting  the  clinical  history  tad 
diagnosis,  it  follows  that  there  is  seldom  an  opportunity  to  employ  therapentii 
measures  with  a  view  to  prevent  suppuration.     Even  if  the  existence  of  ei^ 
cumscribed  hepatitis  were  early  ascertained,  it  is  doubtful  if  the  formatiot 
of  an  abscess  could  be  prevented.     Cases  only  in  which  the  abscess  is  appi^ 
ciable  by  palpation  or  an  exploratory  puncture,  and  those  in  which  the  ooa- 
t«nts  are  discharged  into  the  bronchial  tubes  and  alimentary  canal,  admit  of 
treatment  with  a  positive  knowledge  of  the  existence  of  the  affection,    h  i 
case  in  which  the  abscess  is  ascertained  to  be  making  its  way  throagh  tk 
abdominal  or  thoracic  parietes  an  early  opening  should  be  made  aiid  tk 
pus  evacuated.     If  a  free  opening  be  made  before  the  pus  has  made  its  m   ^ 
beneath  the  integument  exterior  to  the  abdominal  or  thoracic  walls,  there  ■ 
danger  of  the  pus  escaping  into  the  peritoneal  cavity  in  consequence  of  tkl 
absence  of  peritoneal  adhesions  over  the  abscess.    Under  these  circumstanoM^  j 
in  order  to  avoid  this  danger,  an  incision  may  be  made  through  the  skin  nl 
muscles  down  to  the  peritoneum  without  opening  the  abscess,  and  the  woail 
filled  with  lint.     This  procedure  induces  firm  adhesions  around  the  woqbI,  i 
and  in  three  days  the  abscess  may  be  opened  with  safety  if  a  spontaseoM  ' 
opening  do  not  in  the  mean  time  occur.     If,  however,  the  walls  of  the  abdo* 
men  or  chest  have  been  perforated  by  ulceration,  a  free  opening  may  be  mail  * 
at  once  without  hesitation.     Prof.  Janeway  directs  attention  to  the  foUowiiC 
methods  of  determining  whether  or  not  adhesions  have  taken  place  betvatt 
the  liver  and  abdominal  wall :  Hepatic  friction  murmur  shows  the  absem 
of  adhesions,  but  renders  probable  their  speedy  formation.     Adhesions  esM 
if  the  liver  do  not  descend  with  inspiration.     If  a  long  needle  be  introdMil 
into  the  liver,  the  part  projecting  will  move  upward  as  the  liver  deaeonl^ 
and  downward  as  the  liver  ascends,  if  no  adhesions  exist.     He  advises  til 
application  of  a  bandage  to  promote  adhesions  by  preventing  movementi  ft 
the  liver.* 

It  is  advisable  to  resort  to  aspiration  as  soon  as  the  existence  of  an  abaeen 
is  demonstrated  by  an  exploratory  puncture^  The  withdrawal  of  the  pas  W 
means  of  a  hollow  needle  or  trocar  of  small  size,  attached  to  DtvidmB 

*  Vide  paper  in  TranmetUmB  of  the  New  York  Stale  Med,  AMtdatimi,  toL  L 
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newlv-formed  connective  tissue.  This  nodulated  aspect  bas  given  rise  to  tie 
term  bob-nailed  as  applied  to  some  examples  of  cirrhosed  liver.  The  dMh 
sistence  of  the  liver  is  firm,  sometimes  almost  cartilaginous.  The  cut  suifMi 
is  dry  and  anseniic. 

The  microscopic  examination  shows  that  the  most  important  change  is  ii 
increase  of  the  connective  tissue  which  accompanies,  under  the  nameof  tki 
capsule  of  Glissori,  the  medium-sized  and  small  branches  of  the  portil  jtig. 
This  increase  of  the  interlobular  tissue  is  not  uniform,  but  is  in  the  form  of 
bands  or  masses  which  surround  usually  a  number  of  lobules.  The  Bat 
growth  of  connective  tissue  is  not  always  confined  to  that  surrounding tkg 
ramifications  of  the  portal  vein ;  but  it  often  invades  the  lobules,  aod  alio 
appears  around  the  central  vein,  so  that  the  lobules  may  be  split  up  ioto 
larger  or  smaller  portions  by  bands  of  fibrous  tissue.  The  new  tiwoe  i| 
usually  rich  in  lymphoid  and  spindle  cells,  and  with  age  it  generally  hu  a 
tendency  to  become  fibrous.  It  invades  the  walls  of  the  interlobular  Teioi, 
80  that  they  lose  their  elasticity  and  many  of  them  become  obliterated.  Thtt 
most  important  symptoms  are  referable  to  this  destruction  of  a  number  of 
branches  of  the  portal  vein.  The  new  tissue,  however,  is  not  poor  in  vetada, 
many  of  which  are  probably  newly  formed  and  derived  from  the  hepatk 
artery.  The  branches  of  the  hepatic  artery  and  the  bile-ducts  suffer  mvek 
less  from  the  compression  of  the  new  tissue  than  the  thin-walled  portal 
vessels. 

This  development  of  connective  tissue  is  attended  by  atrophy  of  bepatk 
lobules  and  destruction  of  a  large  number  of  liver-cells.  The  atrophy  of  tW 
hepatic  parenchyma  has  usually  been  attributed  to  the  compression  of  tkl 
liver-cells  by  the  fibrous  tissue,  but  an  equally  important  factor  is  the  huk 
of  nutrition  consequent  upon  the  obliteration  of  the  interlobular  veins.  Thi 
remaining  hepatic  cells  usually  contain  oil-globules  and  are  stained  with  bil^ 
pigment. 

There  is  much  plausibility  in  the  view  first  advanced  by  Weigert,  and  BOV 
adopted  by  several  authors,  that  the  primary  change  in  cirrhosis  is  degeDen* 
tion  and  necrosis  of  a  certain  number  of  liver-cells.  This  view  is  based  apot 
investigations  which  show  that  in  similar  chronic  interstitial  inflammatiooa  k 
the  kidney  and  elsewhere  the  primary  change  is  degeneration  of  the  epithelivB 
or  parenchymatous  cells,  and  the  new  growth  of  connective  tissue  is  secodk 
ary  to  this. 

In  many  cases  of  cirrhosis  of  the  liver  a  number  of  branching,  narrow  ekai- 
ncls,  containing  a  single  or  double  row  of  cubical  epithelial  cells  and  reae» 
bling  the  interlobular  bile-ducts,  are  met  with  in  the  connective  tissue.  Tbef 
are  too  many  to  consist  of  only  pre-existing  interlobular  ducts,  and  there  kM 
been  much  discussion  as  to  their  origin.  Three  theories  have  been  advaneed: 
one,  that  they  are  offshoots  by  new  growths  from  the  old  bile-ducts ;  a  aeeoidi 
that  they  are  intralobular  bile-capillaries  which  have  acquired  an  epithdiil 
lining ;  and  a  third,  which  is  perhaps  the  most  probable,  that  they  are  roil 
of  liver-cells  altered  in  shape  and  arrangement  by  the  growth  of  coDoectifl 
tissue  into  the  lobule. 

The  capsule  of  the  liver  is  thickened,  and  often  presents  little  TillouB  prB- 
jections  of  vascularized  connective  tissue,  which  develop  into  the  fibroM 
adhesions  so  frequently  connecting  the  liver  with  the  diaphragm  and  abdoa* 
inal  wall. 

Cirrhosis  may  be  combined  with  extensive  fatty  infiltratioD  and  witk 
amyloid  degeneration  of  the  liver.  Especially  in  the  latter  oase  tha  Uftt 
may  be  of  very  large  size. 

The  changes  in  other  organs  ar^  chiefly  referable  to  the  portal  obstmctMi 
and  consequent  damming  back  of  blood  upon  the  rootlets  of  the  porul  vda 
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Patty  Liver. 

Tbe  lirer  is  one  of  the  normal  situations  for  the  deposition  of  fat.  In 
well-nourished,  healthy  individuals,  the  liver-cells  in  the  periphery  of  the 
lobales  contain  some  oil-drops.  As  there  is  great  variation  in  the  quantity 
of  fat  contained  in  the  livers  of  healthy  persons,  it  is  by  no  means  easy  to 
determine  the  aipount  which  is  to  be  regarded  as  abnormal. 

It  is  customary  to  distinguish  between  fattty  infiltration  and  fatty  degen- 
ermtion  of  the  liver.  The  reader  is  referred  to  Part  I.  p.  54  ef  seq.  for  the 
prronnds  upon  which  this  distinction,  as  adopted  in  this  work,  is  based.  The 
distinction  may  be  here  repeated :  In  fatty  infiltration  or  fatty  growth  the 
protoplasm  is  displaced  by  the  fat,  but  does  not  suffer  materially  in  its  integ- 
rity, except  by  a  slow  process  of  atrophy  from  compression.  If  the  fat  be 
derived  from  the  albuminous  constituents  of  the  cell,  these  are,  in  great  part 
at  least,  renewed.  In  fatty  degeneration  or  fatty  atroj>hy  the  cell-substance 
is  directly  converted  into  fat,  and  is  not  at  all  or  is  insufficiently  regenerated. 
There  are  important  exceptions  to  the  rule  that  in  fatty  infiltration  of  the 
liver  the  fat  is  present  in  the  form  of  large  drops,  whereas  in  fatty  degen- 
eration it  appears  as  small  drops  or  molecules.  The  most  typical  example 
of  fatty  degeneration  of  the  liver  is  acute  yellow  atrophy  of  this  organ,  to 
which  no  further  reference  will  be  made  in  this  connection,  as  it  has  been 
already  considered.  Some  writers  regard  all  the  other  forms  of  fatty  liver 
as  examples  of  fatty  infiltration.  It  is  true  that,  as  a  rule,  they  present 
the  gross  and  microscopical  appearances  which  have  been  considered  cha- 
racteristic of  infiltration  ;  but,  as  explained  in  Part  I.,  these  morphologi- 
cal appearances  do  not  suffice  for  the  diagnosis  between  infiltration  and 
degeneration. 

A  fatty  liver  is  usually  more  or  less  enlarged,  its  margins  rounded,  and  its 
surface  smooth.  The  consistence  is  less  than  in  health.  The  specific  gravity 
in  extreme  cases  is  so  light  that  the  organ  floats  in  water.  The  weight,  how- 
ever, owing  to  increase  in  volume,  is  usually  greater  than  in  health.  The 
color  is  yellowish,  and  the  lobular  markings  are  often  obscured.  Drops  of  oil 
adhere  tathe  knife  in  making  a  section.  The  organ  is  ansDuiic.  While  the 
amount  of  fat  which  can  be  extracted  by  ether  from  a  normal  liver  is  esti- 
mated at  from  3  to  5  per  cent.,  that  present  in  extremely  fatty  livers  may 
rise  as  high  as  40  or  45  per  cent. 

In  the  physiological  accumulation  of  fat  in  the  livers  of  women  during 
lactation  the  fat  is  present  chiefly  in  the  central  cells  of  the  lobules.  In  most 
other  cases  of  fatty  infiltration  the  fat  appears  primarily  in  the  hepatic  cells 
in  the  periphery  of  the  lobule,  and  extends,  as  the  fatty  accumulation 
increases,  to  the  cells  in  the  centre.  The  fat  appears  first  as  small  drops, 
which  increase  in  size  and  coalesce,  until  finally  one  large  drop  occupies  nearly 
the  whole  of  the  space  within  the  cell-contour.  An  hepatic  cell  thus  altered 
is  spherical  in  shape,  its  nucleus  is  pushed  to  one  side,  its  protoplasm  forms  a 
narrow  ring  around  the  oil-drop,  and  the  whole  cell  resembles  an  adipose- 
tissue  cell.  The  fat  may  also  exist  between  the  hepatic  cells,  either  free  or 
in  stellate  cells  in  the  intercellular  spaces.' 

The  essential  condition  for  the  development  of  fatty  metamorphosis  of  the 
liver  is  that  more  fat  be  either  introduced  or  produced  than  can  be  oxidized. 
This  failure  of  oxidation  may  depend  either  upon  an  excessive  introduction 
or  production  of  fat  in  the  organ,  or  upon  a  diminution  in  the  oxidizing  pro- 
cesses due  usually  to  a  deficient  supply  of  oxygen  to  the  cells.  We  thus  find 
fatty  livers  in  conditions  apparently  the  most  opposite — namely,  in  cases  of 

*  Perls,  LfhrhucK  der  allgemeinen  Pathohgify  Bd.  1,  p.  177 ;  Platen,  Virchmo'a  ArchiVf 
Bd.  74,  p.  268. 
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gresLt  obesity  and  iq  cu^es  of  extreme  emaciation.     The  causes  of  fsttj  !!▼« 

may  be  summarized  as  fullows  : 

1.  Lactatiun.  The  act-umulation  of  fat  in  the  centre  of  tlie  lobules  b**fi>r.. 
and  during  lactation  ib  to  be  regarded  as  physiological  rather  thttn   [ 
logicaL       2.    Obesity,    Persons   who    take   little   muscular   exerciKJ,   h(,..-v 
food  contains  an  excess  of  hydrocarbonaceous  substances,  and  who  have  a 
predisposition,  either  hereditary  or  acquired,  to  the  deposition  of  *  ' 
develop  very  large  fatty  livers  as  well  as  an  excessive  panniculu^ 
3,  Continued  and  excessive  indulgence  in   alcoholic  stimulants.     1  la- 
often,  but  not  constantly,  to  fatty  infiltration  of  the  liver  as  well   »«  t 
rhosis.    4.   Pulmonary  phthisis,  and  less  frequently  other  cachex»tic  « 
such  as  cancer,  chronic  d^^sentery,  profound  ananniaSt  etc.     The  lai 
livers  met  with  are  those  developed  during  chronic  pulmonary  tul 
especially  in  females.      5.   Phosphorus-poisoning,     Although  the  li 
presents  the  appearance  n>?ually  considered  as  characteristic  of  fatty  iuliitra> 
tion,  it  is  pnibalile  tliat  pois<Miing  by  phosphorus  leads  to  fatly  deg^ueratton. 
of  the  liver,  as  well  as  of  the  kidneys,  muscles,  etc.      Arsenic  and  iKime  oth 
poisons  also  occasion  fatty  metamor|}hosis  of  the  liver.     G.  The  flcoti*  fatt 
degeneration  of  the  new-born  described  by  Hcckerand  Buhl/  Tlie  liver  Uk< 
part  with  other  organs  in   the  general  fatty  degeneration*     7.   Vellow  fe*er. 
The  fat  \s  present  in  large  drops,  but  the  process  \s  fatty  degeneratiuu.     The 
hepatic  cells  usuallv  contain  fat  in  cirrhosis  and  in  chroiiio  passiv 
tion  of  the  liver.     The  cause  here  is  loeal  and  referable  to  the  im  c 

with  tlie  circulation. 

Our  present  knowledge  is  not  sufEcient  to  enable  us  to  determine  the 
pathological  imjiortance  of  futty  liver.  The  pressure  of  the  fat  appears  to  " 
tiuflicient  to  render  the  organ  anteraic.  but  not  lo  occasion  obstruction  cnou 
to  give  rise  to  peritoneal  dropsy.  If  the  latl<;r  coexist  with  fatty  liver,  ci 
rhosis  is  combined,  nr  there  exists  some  other  cause  for  the  hydro^pcrit^ 
neum.  The  spleen  does  not  become  enlarged.  Th*Te  may  be  some  f*b*^tru' 
tion  to  the  passage  of  bile  in  the  minute  hepatic  ducts,  but  this  is  not  sufficiei 
to  occasion  jaundice.  The  function  of  the  secreting  cells  must  be  more  or 
less  impaired  when  these  are  iilled  with  fat,  but  we  are  unable  to  refer  any 
symptoms  to  this  condition. 

The  diagnosis  of  fatty  liver  can  be  made  only  when  the  organ  is  enUrj 
There  are  no  sulyective  local  symptoms  other  than  tho»ic  dependent  on  I 
increase  of  size.     The  enlargement  may  be  determined  by  [ii  II 

by  manual  exploration  below  the  false  nbs.     The  blunt  or  r  r 

margin  may  sometimes  be  ascertained.     The  smoothness  of  the  5 

appreciable^  and  sometimes  also  the  diminished  consistence;  or,  at  u 
the  absence  of  induration  may  be  ascertained.  An  enlarged  liver  i 
these  characters,  occurring  in  a  patient  affected  with  pulmonary  pl^  * 

intemperate  person,  or  a  person  of  luxuri4)us,  indolent  habits,  may  be  coo- 
fiidered  as  probably  fatty.  The  probability  is  greater  in  females  fb:in  in 
nialca.     8implc  enlargement,  in  this  pathological  connection,  is  not  i 

for  the  diagnosis  of  fatty  liver,  inasmuch  as  waxy  liver  is  not  inf 
associated  with  pulmonary  phthisis;  and  it  is  not  always  easy  to  •» 
the  physical  characters  which  distinguish  these  two  forms  of  enki^truivni 
from  each  other. 

Fatty  liver  occurring  in  cases  of  pulmonary  phthisis  does  not  claim  treat- 
ment. In  fact,  the  treatment  of  phthisis,  which  in  certain  c^ses  is  high! 
useful- — namely,  with  cod-liver  oil  and  alcoholics — may  be  suppoi»ed  lo  fav 
the  deposit  of  fat  in  the  liver.  Nor,  as  a  general  remark,  with  our  p 
knowledge,  does  it  claim  treatment  when  associated  with  other  ituportant 
»  Klinik  da-  Gd>urUkufidt,  1,  1S61* 
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affections.  Occurring  in  persons  addicted  to  the  use  of  alcohol  and  to  over- 
feeding, especially  as  regards  fatty  articles  of  diet,  it  is  to  be  treated  by  a 
reformation  of  the  habits  of  living — namely,  by  temperance  or  total  absti- 
nence in  respect  to  the  use  of  alcoholic  beverages,  by  restricting  the  diet  in 
a  great  measure  to  articles  not  abounding  in  fat,  and,  if  the  strength  will 
permit,  by  increased  muscular  exercise.  The  remedies  indicated  arc  those 
which  will  tend  to  strengthen  and  invigorate  the  system.  Fatty  liver  com- 
bined with  chronic  alcoholic  gastritis  offers  a  bad  prognosis. 

Parenchymatous  Degeneration  of  the  Liver. 

By  the  terms  parenchymatous  degeneration  and  cloudy  swelling  of  the  liver 
is  designated  a  condition  of  the  organ  often  met  with  after  death  from  fevers, 
diseases  involving  severe  blood-poisoning,  and  affections  accompanied  with  a 
high  temperature.  The  liver  is  sometimes  enlarged  and  the  outlines  of  the 
lobules  are  indistinct.  The  liver-cells  are  swollen  and  filled  with  granules 
which  are  coarser  and  more  abundant  than  normal.  These  granules  at  first 
are  albuminous,  and  they  disappear  on  the  addition  of  acetic  acid.  They  may, 
however,  give  place  to  fatty  granules  and  drops.  Some  regard  parenchymatous 
degeneration  as  an  essential  stage  in  the  process  of  fatty  degeneration.  The 
clinical  importance  of  parenchymatous  degeneration  of  the  liver  is  not  well 
understood. 

Waxy  Liver. 

The  liver  is  one  of  the  organs  frequently  attacked  by  waxy  degeneration. 
This  degeneration,  called  waxy,  amyloid,  lardaeeous.  or  albuminoid,  consists  in 
the  deposition  of  an  albuminous  substance,  the  characters  of  which  have  been 
considered  in  Part  I.  of  this  work  (p.  55).  It  may  be  repeated  here  that  this 
substance  strikes  with  a  solution  of  iodine  a  reddish-brown  or  mahogany- 
brown  color ;  with  iodine  and  sulphuric  acid,  a  blue  color ;  and  with  methyl- 
violet,  a  red  color.    The  reaction  with  iodine  alone  suffices  as  a  test. 

In  cases  of  advanced  waxy  degeneration  of  the  liver  the  organ  is  much 
enlarged.  The  enlargement  is  in  some  cases  enormous.  The  weight  may  be 
twelve  or  fourteen  pounds,  and  is  not  infrequently  double  the  normal  weight. 
The  form  of  the  organ  is  not  materially  altered.  The  surface  is  smooth,  and 
the  edges  are  usually,  but  not  always,  blunted  or  rounded.  The  consistence  is 
notably  stiff  and  board-like,  so  that  thin  slices  are  easily  taken  off.  Notwith- 
standing its  firm  consistence,  the  organ  cuts  easily,  like  uncooked  bacon. 
The  interior  of  the  liver  is  dry  and  annemic.  The  cut  surface,  especially 
when  examined  in  thin  slices  held  to  the  light,  presents  a  characteristic  trans- 
lucent appearance  compared  to  uncooked  bacon,  wax,  smoked  salmon,  and 
tissues  soaked  in  glycerin.  The  lobular  markings  are  obscured,  but  even  in 
extreme  cases  opaque  yellowish-white  lines  can  be  seen  usually  about  the 
periphery  and  in  the  centre  of  the  lobules.  The  amyloid  or  waxy  change  is 
not,  as  a  rule,  uniformly  distributed,  but  some  lobules  are  more  affected  than 
others ;  and  with  the  naked  eye,  even  in  advanced  degrees  of  the  degenera- 
tion, lobules  and  parts  of  lobules,  usually  of  a  yellowish  color  from  fatty 
metamorphosis,  can  be  seen  without  the  characteristic  translucence.  In  the 
lesser  degrees  of  the  waxy  change  the  organ  is  not  at  all  or  but  slightly 
enlarged,  and  the  affected  parts  can  be  distinguished  only  by  the  chemical 
tests  mentioned.  The  earliest  stages  are  to  be  recognized  only  by  micro- 
scopical examination  of  sections  stained  with  iodine  or  with  iodine  and  sul- 
phuric acid  or  methyl-violet. 

Under  the  microscope  the  amyloid  material  appears  as  a  white,  structure- 
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less,  translucent,  refracting  substance.  The  amyloid  degentvmtitni  [ 
in  the  tcrminiil  braiiehefek  of  the  hepatic  artery  and  in  thu  walU  of 
laries  within  the  Ictbule.     If  we  hnaginti  the  lobule  to  be  divided    i  ts 

conrentrio  zones,  the  amyloid  deposit  appears  first  ehtefly  in  the  mi'  , 

and  then  gradually  extendi  to  the  centre  of  the  lobule,  while  tht?  |  1 

part  retnaina  longest  unaffected.     The  peripheral  heputie  cell*  us^uall  ii 

niUdrops,  and  the  central  cells  are  often  stained  with  bile>prgi»<^tti-  The 
hepaiie  vein  atid  its  branches  and  the  interlobular  branches  of  the  purtal  ^*^^ 
may  become  waxy.  In  the  arteries  and  %eins  the  waxy  material  fir^  rtrj 
the  muscnhtr  fibres  of  the  middle  tunic,  and  may  then  extend  lu  thu 
coats.  In  the  interior  of  the  lobules  the  waxy  material  is  deposated  a>  _ 
the  capillaries  between  their  endotlvelium  and  the  liver-cells.  The  cupillufiv? 
appear  to  be  changed  into  canals  with  very  narrow  and  finallv  oUitentt^d 
lumen  and  thick  refracting  walls^  between  which  the  liver-cells  are  ct^m- 
pre^^sed  and  finally  dintippear.  It  is  uncertain  whether  the  waxy  material  W 
ever  deposited  within  the  hepatic  cells.  A  large  number  of  livcr-cclls 
destroyed  by  pressure  when  the  whole  lobule  beenme.f  waxy*  Usually,  irli< 
the  liver  is  the  i^at  of  this  morbid  change  other  organs  are  alio  nflcclcdj 
especially  the  spleen  and  kidneys,  then  the  intestine,  lymphatic  gland*,  h^-i 
large  arteries^  etc.  Sometimes,  even  in  comparatively  slight  degn 
degeneration,  the  waxy  substance  is  deposited  in  the  Hver  as  a  hon.   __.  ^ 

nodule,  of  the  si/.e  of  a  walnut  or  even  larger^  and  more  like  a  tumor  thikti  a 
centre  of  infiltration  or  degeneration. 

The  affection  is  rare  in  infancy  and  in  old  age.     Of  IIC  cases  analytcd  by 
Frerichs  and  E.  Wagner,  24  occurred  at  between  ten  and  twenty  year*  of 
age;  37  between  twenty  and  thirty  years;  31  between  thirty  and  fifty  yean 
16  after  the  age  of  fifty  ;  and  8  prior  to  the  age  of  ten  years.     It  ia  met  widP 
in  cachectic  patients  who  have  suffered  from  caries  or  necrosifi  of  Itonea,     ll 
is  incident  to  prolonged  suppuration,  especially  of  bone^as  in  hi|t  '    i^as 

Pott's  disease,  etc. ;  also  to  cachexia  from  tumors,  slow ly-gro win  n 

other  causes.    It  occurs  in  persons  affected  with  syphilis.    It  ha^ 
to  tollow  malarial  fever.     It  accompanies  pulmoniiry  phthiNis,  c-| 
there  are  suppurating  cavities.     In  all  these  connections  it  is  a  - 
affection.      In  a  small  proportion  of  cases  it  is  not  p»reccdod  by  any  * 
ease,     Cohuheim  has  demonstrated  that  three  or  four  mtiiiths  8uffice  lor  i 
change  to  be  brought  about.     It  occurs  in  the  male  sex  oftener  than  id  t 
female. 

The  patliological  importance  of  waxy  liver  and  it^  clinical  history  we  to  Tittjj 
based  on  the  study  of  cases  in  which  the  affection  is  not  associated  with  olii 
serious  affections.  Such  cases  are  not  easily  collected,  for  if  the  aff? 
not  secondary,  the  kidneys,  spleen,  and  other  part4J  arc  liable  to  Kf 
affected.  It  is  undoubtedly  an  important  affection.  The  functiofis  n:  :tj«i 
Hver  must  be  compromised  in  proportion  to  the  amount  of  the  dcp««stt«  It 
may  impede  the  portal  circulation  through  the  liver  sufficiently  to  give  ri 
to  peritoneal  dropsy.  Jaundice  very  rarely  occurs.  Pain  referablif  i4»  tb| 
liver  is  wanting.  If  the  kidneys  be  affected,  general  dropsy  is  likely  t^ 
occur. 

The  DiAONOsis  of  this  affection  ia  to  be  ba-^ed  on  the  existence  rif 
meut  and  the  exclusion  of  other  affections  of  the  liver  involving  ii^  f 

size.     From  fatty  liver  it  is  to  be  distinguished  by  the  greater  resistance 
palpation  and  by  the  margins  being  in  a  less  degree  blunt  or  rrujnded,      Tl] 
existence  of  peritoneal  dropsy  in  some  cases  aids  in  the?  exclusion  of  fatll 
liver.     From  cancer  of  the  liver  it  is  distinguished  by  the  absence  of  lam 
and  the  smoothness  of  the  surface.     The  absence  of  subjective  local  #yiu 
loms,  especially  pain,  aids  in  the  exclusion  of  cancer.     Cirrhosis 
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leads  to  contraction  of  the  organ ;  but  this  affection  is  excluded  by  the 
smoothness  of  the  surface  when  it  can  be  felt,  and  by  either  the  absence  of 
peritoneal  dropsy  or  the  existence  of  only  a  small  amount  of  effusion.  The 
coexistence  of  enlarged  spleen,  and  the  evidence  of  disease  of  the  kidneys 
mfforded  by  albuminuria,  general  dropsy,  and  perhaps  uremic  symptoms, 
strengthen  the  diagnosis.  A  capital  point  in  the  diagnosis  is  the  coexist- 
ence of  aiSections  to  which,  as  clinical  observation  shows,  this  affection  is 
secondary — namely,  prolonged  suppuration,  necrosis  of  bones,  syphilis,  etc. 

The  PROGNOSIS  is  unfavorable.  The  lesion  must  be  regarded  as,  in  most 
cases,  incurable.  There  seem  to  be  some  data  for  believing,  especially  in 
cases  of  cured  hip-joint  disease,  that  patients  may  regain  good  health  after 
waxy  degeneration  of  the  liver  has  been  established,  but  it  is  doubtful 
whether  the  waxy  material  be  absorbed.  Frerichs,  Graves,  and  Budd,  how- 
ever, have  observed  diminution  of  the  size  of  the  liver  in  cases  in  which  this 
affection  was  supposed  to  exist.  Generally,  the  fatal  termination  is  to  a 
greater  or  less  extent  due  to  the  diseases  with  which  the  affection  is  asso- 
ciated. 

The  TREATMENT  must  havc  reference  to  the  morbid  conditions  under  which 
the  affection  is  developed.  The  iodide  of  potassium  and  the  iodide  of  iron  are 
considered  by  Frerichs  as  sometimes  successful  in  cases  in  which  syphilis  is 
inTolved.  In  scrofulous  or  tuberculous  patients  the  therapeutic  measures 
should  be  directed  especially  to  the  cachexia  which  is  to  be  considered  as 
standing  in  a  causative  relation  to  the  affection.  Budd  recommends  the 
muriate  of  ammonia,  from  five  to  ten  grains  three  times  daily.  Frerichs 
attaches  importance  to  mild  alkaline  remedies  and  the  use  of  the  sulphurous 
mineral  waters.  Dietetic  and  other  hygienic  measures  are  of  the  first  import- 
ance. The  body  should  be  well  nourished,  the  surface  properly  protected 
against  yicissitudes,  and  as  much  out-of-door  life  as  the  strength  will  permit 
is  advisable.  Disorders  of  any  of  the  functions  are  to  receive  appropriate 
attention.  Diarrhoea  occurs  not  infrequently,  and  this  will  claim  astringent 
remedies  and  perhaps  opium  in  small  doses.  Albuminuria  and  general  dropsy 
fomish  indications  the  same  as  when  these  symptoms  occur  in  connection  with 
any  of  the  renal  changes  which,  collectively,  are  called  Bright's  disease. 

Cancer  of  the  Liver. 

Of  the  various  forms  of  tumor  which  may  occur  in  the  liver,  cancer  is  the 
one  of  greatest  importance.  While  primary  cancer  of  the  liver  is  a  very  rare 
disease,  the  liver  is  one  of  the  most  frequent  seats  of  secondary  cancer.  The 
statistics  of  Leichtenstern  show  74  cases  in  which  the  cancer  was  primary, 
and  358  in  which  it  was  secondary.  Primary  hepatic  cancer  may  develop 
either  from  the  epithelium  of  the  bile-ducts  or  from  the  liver-cells.  In  sec- 
ondary cancer  of  the  liver  the  primary  tumor  may  be  seated  in  various  organs 
of  the  body,  but  it  will  be  found  most  frequently  in  the  stomach,'  and  then,  in 
order  of  frequency,  in  the  intestine,  including  the  rectum,  and  the  uterus.  It 
has  been  demonstrated  that  the  secondary  cancerous  nodules  may  be  devel- 
oped from  emboli  of  cancer-cells  transmitted  from  the  primary  growth  along 
the  portal  vessels  or  the  lymphatics  into  the  liver,  and  it  is  believed  that  this 
is  the  most  frequent  mode  of  propagation.  A  cancer  in  an  adjoining  organ, 
especially  the  stomach,  may  invade  the  liver  by  continuous  growth. 

Primary  carcinoma  of  the  liver  usually  presents  itself  in  the  form  of  a  single 
Urge  tumor,  more  or  less  distinctly  circumscribed,  and  often  surrounded  with 
several  smaller  cancerous  nodules.      Primary  cancer  of  the  liver  may  also 

'  ()f  1574  cfutes  of  cancer  of  the  8tomach  analyzed  by  Welch,  the  liver  was  the  seat 
of  secondary  cancer  in  475  (30.2  {)er  cent.). 
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some  or  all  of  the  symptoms  of  ordinary  cirrhosis,  from  which  it  is  to  ki 
distinguished  by  the  syphilitic  history  of  the  patient  and  the  chancCeruitie 
feel  of  the  liver.  The  coarse  nodules  which  can  be  felt  on  thesie  Iitoi 
resemble  very  much  those  present  in  carcinoma  of  the  liver,  and  the  diitiie. 
tion  between  them  is  not  always  easy.  The  umbilication,  which  can  soai. 
times  be  felt  on  the  cancerous  nodules,  may  be  of  assistance  in  the  dbgoorfi 
The  spleen  is  usually  enlarged  in  syphilitic  liver,  and  is  not  enlarged  in  ctMS 
of  the  liver.  The  history  of  the  patient  is,  however,  the  capital  point  in  tki 
diagnosis,  as  bearing  upon  the  presence  or  absence  of  cancer  or  of  sypkiliiii 
disease  in  other  parts  of  the  body. 

Acute  Yellow  Atrophy  of  the  liver. 

This  affection  is  characterized,  as  the  name  denotes,  by  a  rapid  rednetiai 
in  the  size  of  the  liver.  Its  anatomical  characters  were  first  recogniud  W 
Kokitansky  in  1842.  The  same  disease  has  been  known  under  the  nvam 
malignant  or  fatal  jaundice^  hemorrhagic  icterus^  and  diffuse  partHchjfvuhm 
hepatitis  (Frerichs).     It  is  a  comparatively  rare  disease. 

Anatomical  Characters. — In  typical  cases  the  liver  is  much  dimiaifllMl 
in  size  in  all  directions,  but  especially  as  regards  iX%  thickness.  The  toIum 
and  likewise  the  weight  may  be  reduced  one-half  or  even  two-thirds.  Oen- 
sionally  the  size  of  the  liver  is  not  below  the  normal.  This  happeoA  especiillff 
when  the  disease  attacks  a  liver  previously  enlarged  or  when  the  affeetioi  i 
of  unusually  short  duration.  The  consistence  is  soft  and  flabby,  so  thatthi 
organ  when  resting  on  its  concave  surface  is  flattened,  or  when  supported  « 
its  edge  it  folds  up  from  its  own  weight.  The  capsule  is  wrinkled  in  eoa» 
quence  of  diminution  in  bulk  of  the  liver-substance.  In  the  living  bodj  tW 
shrunken  liver  may  sink  back  toward  the  vertebral  column,  so  that  colli  rf 
intestine  find  place  over  its  anterior  surface. 

Upon  its  cut  surface  the  liver  appears  intensely  jaundiced.  The  eoki 
may  be  yellow  throughout,  but  the  prevailing  yellow  color  is  usually  miDjM 
with  some  reddish-brown  patches.  The  reddish  fiolor  may  prepondente  vm 
the  yellow.  Great  variety  exists  in  the  relative  proportion  and  the  diiCiibt> 
tion  of  the  yellow  and  the  red  substance.  The  yellow  substance  is  soft  ul 
friable.  Its  color  is  due  to  bile-staining  and  the  presence  of  fat.  The  nl 
substance  is  of  lax  texture,  but  of  tough  consistence,  and  on  section  it  ii 
seen  somewhat  depressed  below  the  level  of  the  yellow.  It  appears 
geneous,  without  any  trace  of  the  hepatic  lobules,  or  at  the  most  pr 
the  faint  outlines  of  very  small  lobules.  In  the  yellow  substance  tiM  ( 
lines  of  the  lobules  are  very  much  obscured.  If  seen  at  all,  the  lobukii 
found  to  be  larger  than  in  the  red  substance,  but  as  a  rule  they  are  i 
than  normal.  The  disease  is  often  farther  advanced  in  the  lefllobe  thuii 
the  right.  The  former  may  be  almost  uniformly  red,  while  the  latter  is  jd* 
low  mottled  with  some  red  spots. 

The  microscope  shows  that  the  atrophy  is  due  to  an  actual  destroction  rf 
the  hepatic  cells  by  the  process  of  fatty  degeneration.  Different  stages  of  tb 
process  can  usually  be  found  in  the  same  liver.  At  first  the  hepatic  cdku 
swollen,  cloudy,  and  bile-stained ;  but  later  their  outlines  are  obscured  mi 
their  substance  is  occupied  by  fat  in  the  form  either  of  granules  or  of  Ian 
and  small  globules.  There  is  reason  to  believe  that  the  fat  is  formed  direcU 
from  the  albuminous  material  of  the  cell.  Finally,  there  is  left  no  traoe  c 
the  liver-cells,  but  in  their  stead  we  find  a  mass  of  granular  detritnt  ii 
drops  of  fat,  with  crystallized  and  amorphous  bile-pigment.  All  these  eonj 
tions  may  be  observed  in  different  parts  of  the  yellow  substance,  the  d^ 
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of  destniction  of  liver-parencbyma  varying  much  in  different  cases.  In  some 
instwnces  the  detritus  resulting  from  the  disintegration  of  the  cells  seems  to 
he  more  albuminous  than  fatty. 

The  red  substance  is  usually  regarded  as  representing  a  later  stage  of  devel- 
opnient  of  the  yellow  portion.  Its  color  was  formerly  supposed  to  be  due  to 
blood-extravasations  which  may  be  present  in  the  liver  of  acute  yellow  atro- 
pby.  Upon  microscopical  examination,  however,  the  red  substance  is  found 
^nerally  to  be  composed  chiefly  of  connective  tissue,  blood-vessels,  and  prob- 
ably newly-formed  bile-ducts.  ISomc  granules  and  small  drops  of  fat,  together 
vith  bilirubin  crystals,  may  still  be  found  in  the  connective  tissue,  but  the 
greater  part  of  the  disintegrated  liver-cells  has  been  absorbed.  Cells  which 
^n  be  recogniied  as  hepatic  cells  are  entirely  absent  or  are  present  in  small 
■number.  Leucocytes,  sometimes  in  abundance,  are  found  in  the  connective 
tissue.  The  increase  in  connective  tissue  is  partly  apparent,  in  consecjuence  of 
disappearance  of  the  liver-cells  and  of  their  fatty  detritus,  and  partly  real,  by 
^eans  of  a  new  growth  of  the  interlobular  tissue.  In  this  red  substance  are 
often  found  narrow,  branching  channels  filled  with  a  single  or  double  row  of 
small  polyhedral  cells.  These  epithelial  canals  resemble  the  small  interlob- 
ulir  bile-ducts ;  but  they  are  too  many  to  consist  only  of  pre-existing  ducts. 
They  are  considered  by  Waldeyer.  Zenker,  and  others  as  ofl^shoots  by  new 
growth  from  these  bile-ducts,  and  intended  for  the  regeneration  of  the 
destroyed  liver-parenchyma.  Klebs  and  Perls,  however,  regard  the  cells  in 
these  canals  as  rows  of  pre-existing  liver-cells  altered  in  shape.  Attempts  at 
artificial  injection  of  the  blood-vessels  of  the  liver  after  death  fail  in  conse- 
quence of  the  escape  of  injecting  material  between  the  liver-cells. 

The  larger  bile-ducts  are  usually  empty.  They  may  be  inflamed  and  con- 
tain a  secretion  of  muco-pus,  or  they  may  contain  bile-stained  fluid.  The 
gall-bladder  contains  a  mucous  fluid  either  colorless  or  bile-stained.  It  may 
contain  apparently  normal  bile.  Leucin  and  ty rosin  crystals  often  form  in 
the  substance  of  the  liver  afler  death.  Rod-shaped  bacteria  and  micrococci 
hmTe  been  found  by  Klebs  and  others  in  the  bile-ducts  and  in  the  atrophied 
liver-tissue.  Their  accumulation  in  large  numbers  in  the  bile-ducts  has  led 
to  the  belief  that  they  have  made  their  way  there  from  the  intestine,  but 
whether  before  or  afler  death  is  a  matter  of  uncertainty. 

The  changes  in  other  organs  arc  similar  to  those  found  in  certain  acute 
inf<ectious  diseases.  The  tissues  are  jaundiced.  The  blood  is  fluid  or  loosely 
coagulated  and  contains  leucin  and  tyrosin.  The  cardiac  muscle  and  the 
renal  epithelium  usually  show  decided  fatty  degeneration,  not  approaching, 
however,  in  degree  that  of  the  liver.  The  stomach  and  intestine  frequently 
show  evidences  of  inflammation.  The  epithelial  cells  of  the  gastric  tubules 
andergo  parenchymatous  degeneration.  The  spleen  is  found  swollen  and  soft, 
unless  its  size  have  been  reduced  by  hemorrhage  from  some  of  the  rootlets  of 
the  portal  vein.  Multiple  hemorrhages  occur  in  the  majority  of  cases.  These 
occur  especially  from  vessels  of  the  portal  system.  Blood  is  often  found 
in  the  contents  of  the  stomach  and  intestine,  also  in  the  mucous  membrane  uf 
the  bladder,  pelvis  of  the  kidneys,  beneath  the  serous  membranes,  in  the  lungs, 
etc.     Uemorrhagcs  very  rarely  take  place  in  the  brain. 

Clinical  History. — The  affection  is  either  developed  abruptly  or  is  pre- 
ceded by  a  prodromic  stage.  The  premonitions  are  symptoms  denoting  gas- 
tro-duodenitis  and  are  not  significant  of  the  affection.  Without  or  with  ]»re- 
monitions  lasting  u.sually  from  three  to  five  days,  but  sometimes  much  longer, 
jaundice  occurs.  This  is  an  almost  constant  symptom,  but  it  may  be  absent. 
It  18  nsnally  marked,  but  not  intense,  and  does  not  differ,  as  regards  the  col- 
oration of  the  skin,  from  ordinary  jaundice.    Intense  cephalalgia  and  delirium, 
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oocurriDg  either  simultaneously  with  the  jaundiria  or  after  a  period  Tnr-     - 
b«tWL'eti  two  and  twenty-one  daya,  become  prominent  gyinptom*.     Tht- 
iuin  iH  oftCMi  active,  patients  crying  out  and  sometimes  recjuirinc   r 
but  in   some  cases  the  delirium   manifests  ii^^elf  «>n)y  in  «|uiet   v. 
In  a  third  of  the  cases  convulsions  occur.      These  tn  mme  caftci  ai 
leptiform,  in  »gme  cases  they  consist  of  general  tremor  or  rigor,  »j 
some  cases  they  are  limited  to  a  few  muscles.      Trismus  Ita**  occaaiuniiiJy 
been  observed.     To  the  delinum  and  convulsions  8tn(H>r  ]^  nt^dcd.   ovtnfii- 
ating   in   profiuuid   coma.       The   pupils  are  sometimes   « 
usually  dilated,  und  in  some   ease^  they  are  unaffected,   »     ,  ; 

to  light.       When   ihe  jaundice   first   appears   the   pulae  is  slow,   hut  when 
delirium  occurs  the  polsQ  is  more  or  less  frequent.      During  the  progre:*^ 
of  the  disease   the   pulse  fluctuates  remarkably  as  re*^ards  frei|uency.     At 
one  time  it  may  rise  to   120^  at  another  lime  falling  to  80  or  90.      T* 
pulse  varies  also  as  reganls  other  charactei*s»      In  the  latter  part  of  ll 
disease  it  bce(»mes  perslstinj^ly  rapid,  increasing  progressively  in  fre<juene 
and  becoming  more  and  more  attenujited  and  feeble.       There  is  generally 
a  moderates   rise  of  temperature   in    the   early  staj^e^  but   at  a  later   jM?riod 
fever  may  be  absent,  except  thiit  sometimes  shortly  before  death  a  oun^4- 
eruble  rise  (104'^  or  105^)  occurs.      Hemorrhages  take  place  in  various  - 
tions,  generally  into  the  stomach  imd  itjtestinus,  in  femules  from  the  ti* 
and  oocaeiionally  there  is  h;cmaturia,    Kxtnivasutious  are  not  tn 
iitg  rise  to  petechias  and  to  ecchymoses  found  aft^r  death  in  van 
Pains  in  the  epigastrium  are  comnirjui,  extending  to  the  right  hypoi  i 
Tenderness  on  pressure  exists  in  these  regions.    The  bowels  on?  gorn 
atipated.    The  stools  are  sometimes  clay-colored,  sometimes  green  and  bilio 
and  sometimes  dark  from  blood.     The  breathing  is  likely  to  be  e^rly  acco 
panied  by  sighing,  and  aft^r  coma  occurs  the  respirations  are  irreguUf  atid 
stertorous.     The  urine  has  been  found  to  contain  biliary  salts  by  a   numbef 
of  observers*     The  small  qoantity  present  and  the  diflieulty  in  the  detj«5<?tioii 
of  these  salt<i  may  explain  some  of  the  negative  results  of  other  observe 
The  amount  of  urea  is  notably  diminished,  especially  in  the  latter  part  oft 
disease,  when  it  may  entirely  disappear.     Leucin  and  ty rosin  are  fo> 
great  majority  of  cases.    Leucin  in  the  fonn  of  globules  .somewhat  i 
fat  is  found  only  after  evaporating  the  urine.    Tyrosin  in  the  form 
appears  as  a  spontaneous  sediment.     Albumen  is  found  in  a  modt  • 
tity.     Coolness  and  dryness  of  the  surface  exist,  except  under  t' 
of  delirium  and  convulsions,  wlien  the  heat  of  the  skin  is  sometn  l.< 

Enlargement  of  the  spleen  in  a  greater  or  le^  degree  exista  in  mo^i  f 

this  di.sease. 

The  duration  of  the  affection  is  usually  short.  In  28  casea,  a  fatal  U^rmi* 
nation  took  place  in  13  within  a  weck^  in  6  during  the  second  week,  in  5  dur. 
ing  the  third  week,  and  in  4  during  the  fourth  week. 

The  termination  in  the  great  majority  of  casea  is  fatal. 

Pathological  Chakacter. — As  regards  the  anatomical  changes  in  tha 

liver,  according  to  many  authors  they  denote  a  diffuse  parenchyinitt4>u.<t  inHjim- 
mation.     As  oppoi-ed  to  this  view,  the  alterations  formerly  rr 
dence  of  parenchymatous  inflammation  are  now  attributf'd  t< 
processes.     The  theory,  based  upon  the  presence  of  h"  m  the  int<-r!? 

tial  ti^jiiue,  that  the  inflammation  is  interstitial,  is  not  -  ry^    The  wan 

dering  cells  are  most  abundant  in  the  red  substance^  and  their  presence  m%% 
therefore  be  regarded  as  a  secondary  change.     The  greater  !mmb«*r  nf  paihc 
ogists  at  the  present  time  regard  the  ohaiigeH  in  the  liver  as  pniniirilj  ] 
ive  and  produced  by  an  acute  fatty  degeneration. 
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As  to  the  pathological  character  of  the  disease,  there  have  heen  inany 
■pecnlations,  most  of  which  possess  only  historical  interest,  siKrh  as  that  the 
cnanges  in  the  hepatic  cells  are  due  to  an  over-production  of  bile,  to  paralysis 
of  the  bile-ducts,  to  disturbances  in  the  innervation  of  the  liver,  etc.  The 
hypothesis  now  most  strongly  advocated  is  that  acute  yellow  atrophy  of  the 
liver  is  an  infectious  disease.  The  changes  in  the  liver  may  be  regarded  as 
local  manifestations  of  a  general  infection,  or  the  infectious  principle  may  be 
considered  to  act  primarily  upon  the  liver  and  secondarily  upon  the  blood  and 
other  organs.  According  to  the  latter  view,  the  special  poison  makes  its  way 
into  the  system  through  the  liver,  perhaps  by  means  of  the  ingress  of  the 
infectious  material  (bacteria?)  from  the  intestine  into  the  bile-ducts. 

The  symptomatic  phenomena  which  form  the  clinical  history  of  the  disease 
are  in  a  greater  or  less  degree  effects  of  the  action  of  the  infectious  principle, 
the  existence  of  which  may  be  assumed.  Certain  of  the  grave  phenomena, 
however,  are  attributable  to  the  non-elimination  of  excrementitious  principles 
which  it  is  a  function  of  the  liver  to  excrete.  The  retention  of  these  in  the 
blood  is  denoted  by  the  term  acholia.  The  physiological  discovery  that  the 
cholesterin  in  bile  is  an  excretory  product  derived  chiefly  from  the  destructive 
metamorphosis  of  nerve-tissue  is  sustained  by,  and  affords  a  rational  explana- 
tion of,  the  phenomena  in  this  disease  which  are  referable  to  acholia.  That 
these  are  effects  of  cholestcra^mia  is  evidenced  by  clinical  obser\'ations  show- 
ing in  this  disease  a  notable  accumulation  in  the  blood  of  cholesterin,  and  by 
experiments  showing  the  production  of  phenomena  analogous  to  those  of  this 
disease  in  animals  by  the  injection  of  cholesterin  into  the  blood.*  Uraemia  is 
doubtless  in  many  cases  a  pathological  element,  but  the  clinical  history  shows 
clearly  toxical  effects  other  than  those  referable  to  that  element. 

Causation. — Of  143  cases  analyzed  by  Thierf elder.  88  were  women  and 
55  were  men.  Of  the  88  women,  HO  were  attacked  during  pregnancy  and  3 
were  in  childbed.  Of  the  143  cases.  93  were  between  the  ages  of  twenty 
mnd  of  thirty-nine ;  2  were  less  than  one  year  of  age,  and  5  were  more  than 
fifly.  Aside  from  the  influence  of  age,  sex,  and  the  condition  of  pregnancy, 
as  shown  by  the  above  statistics,  we  have  no  knowledge  of  causative  agencies. 
If,  as  held  by  many,  the  disease  be  specific  or  infectious,  it  involves,  of  course, 
a  special  cause. 

DiAONOSTS. — The  symptoms  are  not  diagnostic  of  this  disease  prior  to 
the  occurrence  of  the  grave  toxaemic  phenomena — namely,  deli  Hum,  hemor- 
rhages, etc. — in  connection  with  jaundice.  The  fevers — typhus  or  typhoid, 
remittent,  pyaemia,  yellow  fever — are  excluded  by  the  absence  of  the  diag- 
nostic features  which  belong  to  them  severally,  and  snmetimes  by  the 
absence  of  a  febrile  temperature.  Diminution  of  the  size  of  the  liver  while 
the  case  is  under  observation,  in  connection  with  the  clinical  history,  renders 
the  diagnosis  positive ;  but  this  eflfect  does  not  always  take  place.  More- 
over, it  is  sometimes  difllicult  to  determine  accurately  the  vertical  diameter 
of  the  liver  by  percussion,  owing  to  the  fact  that  the  tympanitic  resonance 
from  the  colon  may  l>e  conducted  upward,  so  as  sometimes  even  to  meet  the 
pulmonary  vesicular  resonance  when  the  size  of  the  liver  is  normal.  There 
IS.  therefore,  a  liability  to  error  in  deciding  that  the  liver  is  reduced  in  size. 
This  difliculty  applies  to  cases  in  which  the  transverse  colon  is  distended  with 
gas;  but  generally  it  may  be  correctly  ascertained  whether  the  size  of  the 
liver  has  diminished.     The  presence  of  teucin  and  tyrosin  in  the  urine  is 

*  Vide  "Experimental  Researches  into  a  New  Excretory  Function  of  the  Liver,"  by 
A.  Flint,  Jr.,  Awl  Juum.  of  Med.  tScUnccAy  1862 ;   also,  'Flint's  textbook  of   Human 
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diiignostic.  The  Bex  of  the  patieiit  and  the  exbt4?ncc  of  pirgnimrv  bare 
uomii  weight  tii  the  diugiid^is,  as  wt-ll  as  the  jprravUy  of  the  discjisc^  as  denoted 
hy  the  &ym}>toTss  j^nd  the  rapid  progres^s  t<jward  a  fatal  termination^ 

PftoONOSIs,— It  18  questionable  whether  this  disease  ever  ends  in  recorrrv 
Cases  of  recovery  have  been  reported,  but  there  it*  perhaps  mure  prohnf 
that  in  these  ca^es  there  was  an  error  in  diaguomM  than  iliat  the  disease  rruiij 
existed  and  terminated  favorably. 

Thierfeldcr  gives  the  following  statistics  in  regard  to  the  duration  af\er  the 
development  of  grave  isymptoiris,  bused  on  an  analy^sis  of  118  eases:  tiN^inty- 
f»ur  hours  or  lesij  in  lU ;  from  twelve  to  forty-eight  hours  in  4t»;  from  two 
and  a  half  to  three  day.s  in  26;  from  three  and  a  half  to  four  day§  iit  17. 
from  five  to  seven  days  in  15;  nine  days  in  2^  and  ten  and  fourteen  ihye^^ 
of  each  1  case. 

TreaTxMENT. — A  few  words  will  embrace  all  that  is  to  be  said  with  rcfer^^ 
ence  to  treatment.     With  our  present  knowledge  nothing  is  to  be  expected 
beyond  palliation,  from  remedieei.      Drastic  purgatives  arid  emetics  have  ' 
advised^  but  the  propriety  of  these  or  of  other  perturbatnry  measures  is  very 
doubtfuK     Symptoms  which   furnish  indications  for  palliative  remediea 
vomiting  and  hemorrhages.     For  the  vomiting  and  gastrorrhagia  ice  in  &IU4 
pieces^  bismuth,  and  anodynes  may   be  prescribed.     The   mineral   acida 
appropriate.     The  symptoms  referable  Uj  the  circulation — namely^  the  fre- 
i|ueney  and   feeblenejia  of  the  puise,  with   coolness  of  the  surface — indical 
tonics  and  stimulants.     InaMuuch  a^  the  cunTulf^ionj;  and  coma  may  Iv^  du 
to  ur^emia^  it  would  be  desirable,  if  jios^sible,  to  excite  the  action  uf  the  Li^ 
neys;  and   if  this  be  not  practicable   the  hot*air  bath   and  perhrtps   liwlra 
f  gugues  suggest  themselves  ius  means  of  effecting  the  vicarious  • 
urea.     Hemorrhage  frum  the  bowels  is  to  be  contnill^jd  by  cuiti      ,  ,  lil 

and  opiate  enemas.     Revulsive  appllcatione  over  the  Bile   uf   the  liver  by 
means  of  fomentatious  and  stlmuhi ling  embrocations  or  rubefacients  mtv  \>^^ 
of  some  service*     Quiuia  in  full  doses  dei^erves  furtliiM  tml. 


CHAPTER    XII. 
DISEASES  OF  THE  LIVER  (Coxtisced). 

Fatty  Lh^r. — Parenehyniatous  Degeneration  of  tliu  Liver. — WHxy  Liver. — Caiiner  of  t| 
Liver.^ — Otht^r  New  Gn*wths  in  the  Liver.— Hycliitid  Tumors  of  the  L»v«»r. — Mtiltl 
localttr  EchinMoccaa,— Other  Pamsites  in  tin?  Liver. — ^Pipnientary  r>««pc>«ilJt  in  tl 
Liver. — Hy|H?rtr<>pIiy  and  Atropliy  of  the  Liver. — Chanjrp^  in  tlie  Positinii  and  fn  tli 
Shat>e  of  the  Liver. — tVingeation  of  the  Liver.— Portal  Ttiromba«L4. — Adb««iv«  aii«l~ 
Su|<piiTative  Pylephlebitis. 

HAVING  considered  inflammatorj  affections  of  the  liver,  I  sKjiII  tako  up, 
next  in  order,  structural  affections  of  this  or^an.     The  more  r 
of  theae  are  incident  to  an  abnornial  aeeumulation  of  fat^  to  the  w.r 
daeeous  alteration,  to  carcinoma,  and  to  hydatid  tumors.     These  will  U»  ivo* 
sidered  in  this  chapter. 
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Patty  Liver. 

Tbe  lirer  is  one  of  the  normal  situations  for  the  deposition  of  fat.  In 
well-nourished,  healthy  individuals,  the  liver-cells  in  the  periphery  of  the 
lobales  contain  some  oil-drops.  As  there  is  great  variation  in  the  quantity 
of  fat  contained  in  the  livers  of  healthy  persons,  it  is  hy  no  means  easy  to 
determine  the  aipount  which  is  to  be  regarded  as  abnormal. 

It  is  customary  to  distinguish  between  fattty  infiltration  and  fatty  degen- 
ermtion  of  the  liver.  The  reader  is  referred  to  Part  I.  p.  54  et  seq.  for  the 
pronnds  upon  which  this  distinction,  as  adopted  in  this  work,  is  based.  The 
distinction  may  be  here  repeated :  In  fatty  infiltration  or  fatty  growth  the 
protoplasm  is  displaced  by  the  fat,  but  does  not  sufi\;r  materially  in  its  integ- 
rity, except  by  a  slow  process  of  atrophy  from  compression.  If  the  fat  be 
derived  from  the  albuminous  constituents  of  the  cell,  these  are.  in  great  part 
at  least,  renewed.  In  fatty  degeneration  or  fatty  atrophy  the  cell-substance 
is  directly  converted  into  fat,  and  is  not  at  all  or  is  insufficiently  regenerated. 
There  are  important  exceptions  to  the  rule  that  in  fatty  infiltration  of  the 
liver  the  fat  is  present  in  the  form  of  large  drops,  whereas  in  fatty  degen- 
eration it  appears  as  small  drops  or  molecules.  The  most  typical  example 
of  fatty  degeneration  of  the  liver  is  acute  yellow  atrophy  of  this  organ,  to 
which  no  further  reference  will  be  made  in  this  connection,  as  it  has  been 
already  considered.  Some  writers  regard  all  the  other  forms  of  fatty  liver 
as  examples  of  fatty  infiltration.  It  is  true  that,  as  a  rule,  they  present 
the  gross  and  microscopical  appearances  which  have  been  considered  cha- 
racteristic of  infiltration  ;  but,  as  explained  in  Part  I.,  these  moqthologi- 
cal  appearances  do  not  suffice  for  the  diagnosis  between  infiltration  and 
degeneration. 

A  fatty  liver  is  usually  more  or  less  enlarged,  its  margins  rounded,  and  its 
surface  smooth.  The  consistence  is  less  than  in  health.  The  specific  gravity 
in  extreme  cases  is  so  light  that  the  organ  floats  in  water.  The  weight,  how- 
eTcr,  owing  to  increase  in  volume,  is  usually  greater  than  in  health.  The 
color  is  yellowish,  and  the  lobular  markingi«  are  often  obscured.  Drops  of  oil 
adhere  tathe  knife  in  making  a  section.  The  organ  is  ansDuiic.  While  the 
amount  of  fat  which  can  be  extracted  by  ether  from  a  normal  liver  is  esti- 
mated at  from  3  to  5  per  cent.,  that  present  in  extremely  fatty  livers  may 
rise  as  high  as  40  or  45  per  cent. 

In  the  physiological  accumulation  of  fat  in  the  livers  of  women  during 
lactation  the  fat  is  present  chiefly  in  the  central  cells  of  the  lobules.  In  moi^t 
other  cases  of  fatty  infiltration  the  fat  appears  primarily  in  the  hepatic  cells 
in  the  periphery  of  the  lobule,  and  extends,  as  the  fatty  accumulation 
increases,  to  the  cells  in  the  centre.  The  fat  appears  first  as  small  drops, 
which  increase  in  size  and  coalesce,  until  finally  one  large  drop  occupies  nearly 
the  whole  of  the  space  within  the  cell-contour.  An  hepatic  cell  thus  altered 
is  spherical  in  shape,  its  nucleus  is  pushed  to  one  side,  its  protoplasm  forms  a 
narrow  ring  around  the  oil-drop,  and  the  whole  cell  resembles  an  adipose- 
tissue  cell.  The  fat  may  also  exist  between  the  hepatic  cells,  either  free  or 
in  stellate  cells  in  the  intercellular  .spaces.' 

The  essential  condition  for  the  development  of  fatty  metamorphosis  of  the 
liver  is  that  more  fat  be  either  introduced  or  produced  than  can  be  oxidized. 
This  failure  of  oxidation  may  depend  either  upon  an  excessive  introduction 
or  production  of  fat  in  the  organ,  or  upon  a  diminution  in  the  oxidizing  pro- 
cesses due  usually  to  a  deficient  supply  of  oxygen  to  the  cells.  "We  thus  find 
fatty  livers  in  conditions  apparently  the  most  opposite — namely,  in  cases  of 

'  Perls,  Lehrbuek  dcr  cdigemeinen  Pathologif,  Bd.  1,  p.  177 ;  Platen,  VirchmcB  Archive 
Bd.  74,  p.  268. 
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great  obesity  and  in  cases  of  extreme  emaciation.     The  causes  of  futtj  li?^ 
may  be  summarized  as  follows  : 

1.  Lactation.  The  accumulation  of  fat  in  the  centre  of  the  lobules  before 
and  during  lactation  is  to  be  regarded  as  physiological  rather  than  patiio. 
logical.  2.  Obesity.  Persons  who  take  little  muscular  exercise,  wloie 
food  contains  an  excess  of  hydrocarbonaceous  substances,  and  who  hire  a 
predisposition,  either  hereditary  or  acquired,  to  the  deposition  of  fit,  nuj 
develop  very  large  fatty  livers  as  well  as  an  excessive  panniculus  adiposis 
3.  Continued  and  excessive  indulgence  in  alcoholic  stimulants.  This  leadi 
often,  but  not  constantly,  to  fatty  infiltration  of  the  liver  as  well  as  to  cir- 
rhosis. 4.  Pulmonary  phthisis,  and  less  frequently  other  cachectic  conditions, 
such  as  cancer,  chronic  dysentery,  profound  anaemias,  etc.  The  largest  fittj 
livers  met  with  are  those  developed  during  chronic  pulmonary  tubercoloM^ 
especially  in  females.  5.  Phosphorus-poisoning.  Although  the  lircr  \un 
presents  the  appearance  usually  considered  as  characteristic  of  fatty  iniiltn. 
tion,  it  is  probable  that  poisoning  by  phosphorus  leads  to  fatty  degenentioi 
of  the  liver,  as  well  as  of  the  kidneys,  muscles,  etc.  Arsenic  and  some  otlur 
poisons  also  occasion  fatty  metamorphosis  of  the  liver.  6.  The  acute  fitly 
degeneration  of  the  new-born  described  by  Hecker  and  Buhl.*  The  liver  ttVei 
part  with  other  organs  in  the  general  fatty  degeneration.  7.  Yellow  ferer. 
The  fat  is  present  in  large  drops,  but  the  process  is  fatty  degeneration.  The 
hepatic  cells  usually  contain  fat  in  cirrhosis  and  in  chronic  passive  congei-  ' 
tion  of  the  liver.  The  cause  here  is  local  and  referable  to  the  interference 
with  the  circulation. 

Our  present  knowledge  is  not  sufficient  to  enable  us  to  determine  the 
pathological  importance  of  fatty  liver.  The  pressure  of  the  fat  appears  to  be 
sufficient  to  render  the  organ  ansemic,  but  not  to  occasion  obstruction  cnoiiA 
to  give  rise  to  peritoneal  dropsy.  If  the  latter  coexist  with  fatty  liver,  cn^ 
rhosis  is  combined,  or  there  exists  some  other  cause  for  the  hydro-pent^ 
neum.  The  spleen  does  not  become  enlarged.  There  may  be  some  obstra^ 
tion  to  the  passage  of  bile  in  the  minute  hepatic  ducts,  but  this  is  not  suffieicit 
to  occasion  jaundice.  The  function  of  the  secreting  cells  must  be  more  or 
less  impaired  when  these  are  filled  with  fat,  but  we  are  unable  to  refer  uj 
symptoms  to  this  condition. 

The  diagnosis  of  fatty  liver  can  be  made  only  when  the  organ  is  enltrgei 
There  are  no  subjective  local  symptoms  other  than  those  dependent  on  the 
increase  of  size.  The  enlargement  may  be  determined  by  pcrcuMion  aid 
by  manual  exploration  below  the  false  ribs.  The  blunt  or  rounded  km 
margin  may  sometimes  be  ascertained.  The  smoothness  of  tho  surfiee  k 
appreciable,  and  sometimes  also  the  diminished  consistence  ;  or,  at  all  eveil% 
the  absence  of  induration  may  be  ascertained.  An  enlarged  liver  presentiig 
these  characters,  occurring  in  a  patient  affected  with  pulmonary  phthins,tt. 
intemperate  person,  or  a  person  of  luxurious,  indolent  habits,  may  be  ooi* 
sidered  as  probably  fatty.  The  probability  is  greater  in  females  than  ■ 
males.  Simple  enlargement,  in  this  pathological  connection,  is  not  snffieidft 
for  the  diagnosis  of  fatty  liver,  inasmuch  as  waxy  liver  is  not  infrequently. 
associated  with  pulmonary  phthisis ;  and  it  is  not  always  easy  to  determiN 
the  physical  characters  which  distinguish  these  two  forms  of  enlargesNil 
from  each  other. 

Fatty  liver  occurring  in  cases  of  pulmonary  phthisis  does  not  claim  tMtp 
ment.     In  fact,  the  treatment  of  phthisis,  which  in  certain  cases  is  higUf 
useful — namely,  with  cod-liver  oil  and  alcoholics — may  be  supposed  to  fitil. 
the  deposit  of  fat  in  the  liver.     Nor,  as  a  general  remark,  with  our  preeMl 
knowledge,  does  it  claim  treatment  when  associated  with  other  impotf  IJL 
1  Klinik  da-  OeburUkunde,  1,  18C1. 
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affections.  Occurring  in  persons  addicted  to  the  use  of  alcohol  and  to  over- 
feeding, especially  as  regards  fatty  articles  of  diet,  it  is  to  be  treated  by  a 
reformation  of  the  habits  of  living — namely,  by  temperance  or  total  absti- 
nence in  respect  to  the  use  of  alcoholic  beverages,  by  restricting  the  diet  in 
a  great  measure  to  articles  not  abounding  in  fat,  and,  if  the  strength  will 
permit,  by  increased  muscular  exercise.  The  remedies  indicated  arc  those 
which  will  tend  to  strengthen  and  invigorate  the  system.  Fatty  liver  com- 
bined with  chronic  alcoholic  gastritis  offers  a  bad  prognosis. 

Parenchymatous  Degeneration  of  the  Ldver. 

By  the  terms  parenchymatous  degeneration  and  cloudy  swelling  of  the  liver 
is  designated  a  condition  of  the  organ  often  met  with  after  death  from  fevers, 
diseases  involving  severe  blood-poisoning,  and  affections  accompanied  with  a 
high  temperature.  The  liver  is  sometimes  enlarged  and  the  outlines  of  the 
lobules  are  indistinct.  The  liver-cells  are  swollen  and  filled  with  granules 
which  are  coarser  and  more  abundant  than  normal.  These  granules  at  first 
are  albuminous,  and  they  disappear  on  the  addition  of  acetic  acid.  They  may, 
however,  give  place  to  fatty  granules  and  drops.  Some  regard  parenchymatous 
degeneration  as  an  essential  stage  in  the  process  of  fatty  degeneration.  The 
clinical  importance  of  parenchymatous  degeneration  of  the  liver  is  not  well 
understood. 

Waxy  Liver. 

The  liver  is  one  of  the  organs  frequently  attacked  by  waxy  degeneration. 
This  degeneration,  called  waxy,  amyloid,  lardaceous,  or  albuminoid,  consists  in 
the  deposition  of  an  albuminous  substance,  the  characters  of  which  have  been 
considered  in  Part  I.  of  this  work  (p.  55).  It  may  be  repeated  here  that  this 
substance  strikes  with  a  solution  of  iodine  a  reddish-brown  or  mahogany- 
brown  color;  with  iodine  and  sulphuric  acid,  a  blue  color ;  and  with  methyl- 
Tiolet,  a  red  color.    The  reaction  with  iodine  alone  suffices  as  a  test. 

In  cases  of  advanced  waxy  degeneration  of  the  liver  the  organ  is  much 
enlarged.  The  enlargement  is  in  some  cases  enormous.  The  weight  may  be 
twelve  or  fourteen  pounds,  and  is  not  infrequently  double  the  normal  weight. 
The  form  of  the  organ  is  not  materially  altered.  The  surface  is  smooth,  and 
the  edges  are  usually,  but  not  always,  blunted  or  rounded.  The  consistence  is 
notably  stiff  and  board-like,  so  that  thin  slices  are  easily  taken  off.  Notwith- 
standing its  firm  consistence,  the  organ  cuts  easily,  like  uncooked  bacon. 
The  interior  of  the  liver  is  dry  and  anaemic.  The  cut  surface,  especially 
when  examined  in  thin  slices  held  to  the  light,  presents  a  characteristic  trans- 
lucent appearance  compared  to  uncooked  bacon,  wax,  smoked  salmon,  and 
tissues  soaked  in  glycerin.  The  lobular  markings  are  obscured,  but  even  in 
extreme  cases  opaque  yellowish-white  lines  can  be  seen  usually  about  the 
periphery  and  in  the  centre  of  the  lobules.  The  amyloid  or  waxy  change  is 
not,  as  a  rule,  uniformly  distributed,  but  some  lobules  are  more  affected  than 
others ;  and  with  the  naked  eye,  even  in  advanced  degrees  of  the  degenera- 
tion, lobules  and  parts  of  lobules,  usually  of  a  yellowish  color  from  fatty 
metamorphosis,  can  be  seen  without  the  characteristic  translucence.  In  the 
lesser  degrees  of  the  waxy  change  the  organ  is  not  at  all  or  but  slightly 
enlarged,  and  the  affected  parts  can  be  distinguished  only  by  the  chemical 
tests  mentioned.  The  earliest  stages  are  to  be  recognized  only  by  micro- 
scopical examination  of  sections  stained  with  iodine  or  with  iodine  and  sul- 
phuric acid  or  methyl -violet. 

Under  the  microscope  the  amyloid  material  appears  as  a  white,  structure- 
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less,  translacent,  refracting  substance.  The  amyloid  degeneration  begins  fir%| 
in  the  terminal  branches  of  the  hepatic  artery  and  iu  the  walls  of  the  ciptl^ 
laries  within  the  lobule.  If  we  imagine  the  lobule  to  be  divided  into  tlir^ 
concentric  zones,  the  amyloid  deposit  appears  first  chiefly  in  the  middle  io9« 
and  then  gradually  extends  to  the  centre  of  the  lobule,  while  the  peripheitl 
part  remains  longest  unaffected.  The  peripheral  hepatic  cells  usually  contaia 
oil-drops,  and  the  central  cells  are  often  stained  with  bile-pigment.  Hi 
hepatic  vein  and  its  branches  and  the  interlobular  branches  of  the  portal  veb 
may  become  waxy.  In  the  arteries  and  veins  the  waxy  material  first  replaces 
the  muscular  fibres  of  the  middle  tunic,  and  may  then  extend  to  the  other 
coats.  In  the  interior  of  the  lobules  the  waxy  material  is  deposited  along 
the  capillaries  between  their  endothelium  and  the  liver-cells.  The  capillarici 
appear  to  be  changed  into  canals  with  very  narrow  and  finally  obliterated 
lumen  and  thick  refracting  walls,  between  which  the  liver-cells  are  ooM- 
pressed  and  finally  disappear.  It  is  uncertain  whether  the  waxy  mat£rial  be 
ever  deposited  within  the  hepatic  cells.  A  large  number  of  liver-eelU  an 
destroyed  by  pressure  when  the  whole  lobule  becomes  waxy.  Usually,  whei 
the  liver  is  the  seat  of  this  morbid  change  other  organs  are  also  affected, 
especially  the  spleen  and  kidneys,  then  the  intestine,  lymphatic  glandu,  heart, 
large  arteries,  etc.  Sometimes,  even  in  comparatively  slight  degrees  of  tha 
degeneration,  the  waxy  substance  is  deposited  in  the  liver  as  a  homogeoeoai 
nodule,  of  the  size  of  a  walnut  or  even  larger,  and  more  like  a  tumor  thani 
centre  of  infiltration  or  degeneration. 

The  afiection  is  rare  in  infancy  and  in  old  age.  Of  IIG  cases  analyiedW 
Frerichs  and  E.  Wagner,  24  occurred  at  between  ten  and  twenty  years  of 
age ;  37  between  twenty  and  thirty  years ;  31  between  thirty  and  fifty  yean; 
16  after  the  age  of  fifty  ;  and  8  prior  to  the  age  of  ten  years.  It  is  metwitk  i 
in  cachectic  patients  who  have  suffered  from  caries  or  necrosis  of  bones,  b 
is  incident  to  prolonged  suppuration,  especially  of  bone,  as  in  hip-joint  diseasi, 
Pott's  disease,  etc. ;  also  to  cachexia  from  tumors,  slow ly-g:ro wing  cancer8,aid 
other  causes.  It  occurs  in  persons  affected  with  syphilis.  It  has  been  obsmel 
to  follow  malarial  fever.  It  accompanies  pulmonary  phthisis,  especially  whsi 
there  are  suppurating  cavities.  In  all  these  connections  it  is  a  seoondaif 
affection.  In  a  small  proportion  of  cases  it  is  not  preceded  by  any  other  di^ 
ease.  Cohnheim  has  demonstrated  that  three  or  four  months  suffice  for  tk 
change  to  be  brought  about.  It  occurs  in  the  male  sex  oflener  than  in  thi 
female. 

The  pathological  importance  of  waxy  liver  and  its  clinical  history  are  to  k 
based  on  the  study  of  cases  in  w^hich  the  affection  is  not  associated  with  olhtf 
serious  affections.  Such  cases  are  not  easily  collected,  for  if  the  affectioa  k. 
not  secondary,  the  kidneys,  spleen,  and  other  parts  are  liable  to  be  simiiaiiy 
affected.  It  is  undoubtedly  an  important  affection.  The  functions  of  As 
liver  must  be  compromised  in  proportion  to  the  amount  of  the  deposit  & 
may  impede  the  portal  circulation  through  the  liver  sufficiently  to  give  fin 
to  peritoneal  dropsy.  Jaundice  very  rarely  occurs.  Pain  referable  to  thi 
liver  is  wanting.  If  the  kidneys  be  afiected,  general  dropsy  is  likely  If 
occur. 

The  DIAGNOSIS  of  this  affection  is  to  be  based  on  the  existence  of  enliifi' 
ment  and  the  exclusion  of  other  afiections  of  the  liver  involving  ineretMif 
size.  From  fatty  liver  it  is  to  be  distinguished  by  the  greater  resistaoeeMi 
palpation  and  by  the  margins  being  in  a  less  degree  blunt  or  rounded.  Ami 
existence  of  peritoneal  dropsy  in  some  cases  aids  in  the  exclusioD  of  bUkj 
liver.  From  cancer  of  the  liver  it  is  distinguished  by  the  abeenoe  of  tawoi 
and  the  smoothness  of  the  surface.  The  absence  of  subjective  loeal  tf*^ 
toms,  especially  pain,  aids  in  the  exclusion  of  cancer.     CirrhoBifl  gnefsS 
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leads  to  contraction  of  the  organ ;  but  this  affection  is  excluded  by  the 
smoothness  of  the  surface  when  it  can  be  felt,  and  by  cither  the  absence  of 
peritoneal  dropsy  or  the  existence  of  only  a  small  amount  of  effusion.  The 
coexistence  of  enlarged  spleen,  and  the  evidence  of  disease  of  the  kidneys 
afforded  by  albuminuria,  general  dropsy,  and  perhaps  uracmic  symptoms, 
strengthen  the  diagnosis.  A  capital  point  in  the  diagnosis  is  the  coexist- 
ence of  affections  to  which,  as  clinical  observation  shows,  this  affection  is 
secondary — namely,  prolonged  suppuration,  necrosis  of  bones,  syphilis,  etc. 

The  PROGNOSIS  is  unfavorable.  The  lesion  must  be  regarded  as,  in  most 
cases,  incurable.  There  seem  to  be  some  data  for  believing,  especially  in 
cases  of  cured  hip-joint  disease,  that  patients  may  regain  good  health  after 
waxy  degeneration  of  the  liver  has  been  established,  but  it  is  doubtful 
whether  the  waxy  material  be  absorbed.  Frerichs,  Graves,  and  Budd,  how- 
ever, have  observed  diminution  of  the  size  of  the  liver  in  cases  in  which  this 
affection  was  supposed  to  exist.  Generally,  the  fatal  termination  is  to  a 
greater  or  less  extent  due  to  the  diseases  with  which  the  a  flection  is  asso- 
ciated. 

The  TREATMENT  must  have  reference  to  the  morbid  conditions  under  which 
tlie  affection  is  developed.  The  iodide  of  potassium  and  the  iodide  of  iron  are 
considered  by  Frerichs  as  sometimes  successful  in  cases  in  which  syphilis  is 
involved.  In  scrofulous  or  tuberculous  patients  the  therapeutic  measures 
should  be  directed  especially  to  the  cachexia  which  is  to  be  considered  as 
standing  in  a  causative  relation  to  the  affection.  Budd  recommends  the 
muriate  of  ammonia,  from  five  to  ten  grains  three  times  daily.  Frerichs 
attaches  importance  to  mild  alkaline  remedies  and  the  use  of  the  sulphurous 
mineral  waters.  Dietetic  and  other  hygienic  measures  are  of  the  first  import- 
anoe.  The  body  should  be  well  nourished,  the  surface  properly  protected 
against  yicissitudes,  and  as  much  out-of-door  life  as  the  strength  will  permit 
is  advisable.  Disorders  of  any  of  the  functions  are  to  receive  appropriate 
attention.  Diarrhoea  occurs  not  infrequently,  and  this  will  claim  astringent 
remedies  and  perhaps  opium  in  small  doses.  Albuminuria  and  general  dropsy 
famish  indications  the  same  as  when  these  symptoms  occur  in  connection  with 
any  of  the  renal  changes  which,  collectively,  are  called  Bright's  disease. 

Cancer  of  the  liver. 

Of  the  various  forms  of  tumor  which  may  occur  in  the  liver,  cancer  is  the 
one  of  greatest  importance.  While  primary  cancer  of  the  liver  is  a  very  rare 
disease,  the  liver  is  one  of  the  most  frequent  seats  of  secondary  cancer.  The 
statistics  of  Leichtenstem  show  74  cases  in  which  the  cancer  was  primary, 
and  358  in  which  it  was  secondary.  Primary  hepatic  cancer  may  develop 
either  from  the  epithelium  of  the  bile-ducts  or  from  the  liver-cells.  In  sec- 
ondary cancer  of  the  liver  the  primary  tumor  may  be  seated  in  various  organs 
of  the  body,  but  it  will  be  found  most  frequently  in  the  stomach,*  and  then,  in 
order  of  frequency,  in  the  intestine,  including  the  rectum,  and  the  uterus.  It 
has  been  demonstrated  that  the  secondary  cancerous  nodules  may  be  devel- 
oped from  emboli  of  cancer-cells  transmitted  from  the  primary  growth  along 
the  portal  vessels  or  the  lymphatics  into  the  liver,  and  it  is  believed  that  this 
is  the  most  frequent  mode  of  propagation.  A  cancer  in  an  adjoining  organ, 
especially  the  stomach,  may  invade  the  liver  by  continuous  growth. 

Primary  carcinoma  of  the  liver  usually  presents  itself  in  the  form  of  a  single 
large  tumor,  more  or  less  distinctly  circumscribed,  and  often  surrounded  with 
several  smaller  cancerous  nodules.      Primary  cancer  of  the  liver  may  also 

*  Of  1574  cases  of  cancer  of  the  stomach  analyzed  by  Welch,  the  liver  was  the  seat 
of  secondary  cancer  in  475  (30.2  per  cent.). 
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occur  in  an  infiltrated  form,  and  in  this  case  the  liver  sometimeH  bears  eon- 
siderable  resemblance  to  a  large  cirrhotic  liver,  but  the  parts  correi^poodiag 
to  the  lobules  are  larger  and  of  a  yellowish-white  color,  and  they  present  the 
microscopical  appearances  of  cancer.     Secondary  carcinoma  of  the  liver  it 
almost  invariably  presented  in  the  form  of  multiple  circumscribed  nodules  of 
varying  size  and  number.    These  are  usually  many,  but  the  whole  organ  may 
be  studded  with  them,  while  sometimes  only  a  few  nodules  are  present.    The 
cancerous  nodules  have  generally  a  whitish  color,  with  scattered  yellowiih 
dots  and  lines.     Extravasations  of  blood  into  the  cancerous  mass  are  ocei. 
sionally  observed.     The  consistence  is  sometimes  that  of  scirrhous,  but  more 
iVequcntly  that  of  medullary  carcinoma.     The  tumors  arc  present  as  well  oi 
the  surface  as  in  the  interior  of  the  organ.    A  quite  characteristic  appeariBei 
of  those  nodules  which  reach  the  surface  is  the  presence  of  a  cup-shtpej 
depression  in  the  centre.     This  so-called  umbilication  is  due  to  degenenttri 
and  wasting  changes  in  the  central  or  oldest  part  of  the  tumor.     Partial  pen. 
tonitis,  causing  adhesions,  is  generally  developed  when  the  tumors  project 
beyond  the  surface,  and  in  some  cases  the  peritonitis  becomes  general. 

The  type  of  the  secondary  cancer  conforms  generally  to  that  of  the  primnj 
growth.  As  a  rule,  the  cancerous  alveoli  are  large  and  close  together,  uA 
contain  irregularly-shaped,  polygonal  cells.  The  cells  may,  however,  beef, 
the  cylindrical  epithelial  type.  So-called  melanotic  carcinoma  of  the  liver  ii 
secondary,  usually,  to  similar  primary  tumors  of  the  choroid  coat  of  the  eje 
or  of  the  skin.     They  are  usually  melano-sarcomata. 

The  cancerous  affection  usually  gives  rise  to  more  or  less  enlargement  ef 
the  liver.  The  increase  in  size  and  weight  is  sometimes  enormoiu.  Ihi 
weight  has  been  known  to  reach  twenty -five  pounds.  Primary  as  well  u 
secondary  cancer  of  the  gall-bladder  and  larger  bile-ducts  has  been  repei^ 
edly  observed. 

Cancer  here,  as  in  other  situations,  rarely  occurs  in  early  life.  Of  471 
cases  analyzed  by  Leichtenstem,  the  ages  in  37  were  between  twentj  uA 
thirty  years;  in  61,  between  thirty  and  forty  years;  in  250,  between  fortj 
and  sixtv  years ;  and  in  33,  more  than  sixty  years.  Of  756  cases,  334  wen 
men  and  422  were  women.* 

It  is  a  singular  fact  that  cancer  in  this  situation  is  more  infrequent  ii 
tropical  than  in  temperate  climates. 

Cancer  of  the  liver  being  generally  secondary,  the  symptoms  in  most  caaei 
arc  combined  with  those  referable  to  other  affected  organs.  It  is  much  ofteier 
secondary  to  an  affection  of  other  abdominal  viscera  than  to  a  primary  eia- 
cer  of  a  part  not  connected  with  the  portal  circulation  ;  and  when  developed 
secondarily  under  these  circumstances  the  hepatic  affection  is  liable  to  bl 
overlooked. 

The  general  manifestations  of  the  cancerous  cachexia — namely,  waxy  ptDor, 
progressive  emaciation,  and  debility — are  usually  present  sooner  or  later;  hti 
in  this  as  in  other  situations  the  affection  sometimes  makes  considerable  pro^ 
rcss  before  cachectic  phenomena  are  apparent.  The  affection  in  some  caaei 
remains  for  a  longer  or  shorter  period  quite  latent.  The  general  symptoM 
may  be  manifest  without  local  phenomena  pointing  to  the  seat  of  the  tft^  i 
tion ;  but  in  the  majority  of  cases  the  affection  speedily  gives  rise  to  ht/k 
general  and  local  symptoms.  Pain  is  usually  more  or  less  prominent.  tdO' 
able  to  the  liver  and  shooting  in  different  directions.  Tenderness  on  preenit 
hi  a  frequent  symptom.  Jaundice  occurred  in  67  of  146  oases  analyiedbj 
Leichtenstem.  In  the  cases  in  which  it  occurs  the  jaundice  persiats  ud 
death.  Peritoneal  effusion  occurs  in  about  the  same  proportion  of  ciMHr 
namely,  78  of  154  cases.     This  may  be  due  to  peritonitis  excited  by  thecal 

^  Vide  Ziem8den*i  HandbMch. 
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eerous  tumors  or  to  pressure  upon  the  portal  vein.  In  the  latter  case  the 
effused  liquid  is  serum  without  lymph ;  in  the  former,  more  or  less  lymph  is 
exuded.  Occasionally  hlood,  extravasated  into  the  cancer,  escapes  into  the 
peritoneal  cavity.  The  accumulation  of  liquid  may  be  so  great  as  to  call  for 
tapping.  The  appetite  and  digestion  arc  early  impaired,  and  at  a  later  period 
diarrhoea  not  infrequently  occurs.  Gildema  of  the  lower  extremities  is  liable 
to  occur  in  the  latter  part  of  the  disease.  Emaciation  and  loss  in  weight  are 
progressive,  and  death  takes  place  by  slow  asthenia  if  the  patient  be  not  car- 
ried off"  by  some  intercurrent  disease.  A  fatal  termination  may  be  hastened 
by  peritonitis  induced  by  the  local  affection,  by  abundant  hemorrhage,  by 
coexisting  cancerous  affections  elsewhere,  and  by  various  accidental  complica- 
tions. Aside  from  these  circumstances  the  progress  of  the  affection  is  some- 
times rapid  and  sometimes  slow.  The  duration  varies  from  a  few  weeks  to  a 
jear,  rarely,  if  ever,  exceeding  the  latter.  The  average  duration  is  twenty 
weeks. 

In  most  cases  the  diagnosis  is  made  without  difficulty.  The  enlargement 
of*  the  organ,  the  presence  of  one  or  more  nodules  or  tumors  appreciable  by 
the  touch,  with  pain  and  tenderness,  and  frequently  the  knowledge  of  the 
existence  of  cancer  in  some  other  situation,  render  the  nature  of  the  affection 
sufficiently  clear.  The  hepatic  affections  to  be  excluded  are — abscess  of  the 
liver,  cirrhosis,  waxy  liver,  hydatids,  and  syphilitic  growths.  For  their  diag- 
nostic characters  the  reader  is  referred  to  the  articles  treating  of  these  affec- 
tions. Tumors  situated  near  the  liver  are  to  be  discriminated — namely, 
aneurism,  cancer  of  the  stomach,  peritoneal  or  omental  cancer,  a  distended 
^U-bladder,  and  fecal  masses  in  the  ascending  or  transverse  colon.  The 
mntecedent  and  coexisting  symptoms,  taken  in  connection  with  the  local  signs, 
are  in  most  cases  sufficient  for  the  differential  diagnosis.  Progressive  loss  in 
weight  and  the  appearances  which  denote  the  cancerous  cachexia  point  to  a 
malignant  disease. 

The  diagnosis  is  difficult  when  no  evidence  is  obtained  by  palpation.  If 
the  cancerous  growth  be  confined  within  the  liver,  and  the  organ  be  simply 
enlarged — still  more,  if  the  size  be  normal  or  below  the  size  in  health — the 
existence  of  the  affection  can  only  be  conjectured  in  view  of  more  or  less  pain 
and  tenderness  over  the  liver,  conjoined  with  a  cachectic  condition  and  the 
existence  of  cancer  elsewhere.  The  diagnosis  is  impossible  in  the  few  cases 
in  which  there  are  no  physical  signs  and  when  the  affection  is  latent  as  regards 
local  symptoms. 

The  age  of  the  patient,  peritoneal  effusion,  persisting  jaundice,  and  heredi- 
tary predisposition  are  to  be  taken  into  account  in  the  diagnosis. 

The  TREATMENT  has  reference  only  to  the  palliation  of  symptoms  and  the 
prolongation  of  life.  Pain  will  often  require  the  habitual  use  of  opium.  An 
advantage  of  an  early  diagnosis  consists  in  the  avoidance  of  injurious  medi- 
cation. Every  debilitating  measure  will  tend  to  shorten  life.  The  system  is 
to  be  supported,  as  far  as  practicable,  by  tonic  remedies,  nutritious  diet,  and 
other  hygienic  measures.  The  object  in  this,  as  in  other  chronic  incurable 
affections,  is  to  endeavor  to  aid  the  system  in  resisting  as  long  as  possible  the 
fatal  termination. 

Other  New  Growths  in  the  Liver. 

A  brief  enumeration  of  the  more  common  of  the  other  tumors  found  in  the 
liver  must  suffice,  since  they  generally  possess  no  clinical  interest.  Primary 
sarcoma  is  not  known  to  occur  in  the  liver.  Secondary  melanotic  sarcoma  has 
been  mentioned  under  the  head  of  Cancer.  Spindle-celled  sarcomata  and 
lympho-sarcomata  have  been  observed  as  secondary  growths  in   the  liver. 
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Tubercle  appears  in  the  liver  in  the  form  of  countless  miliary  nodules  of  smill, 
often  microscopic,  size  in  the  course  of  general  tuberculosis  and  in  chronic 
pulmonary  tuberculosis.     Large,  solitary,  cheesy  tubercles  may  occur  in  tbe 
liver,  as  in  the  brain  and  spleen,  but  they  are  pathological  curiosities  in  thii 
situation.      Lymphomata  are  present  in  many  cases  of  leucocvthaemia  and 
pseudo-leucocythaemia.    Little  nodular  accumulations  of  lymphoid  cells  in  tht 
portal  canals,  so-called  miliary  lymphomata,  are  often  observed  after  dettt 
from    typhoid  fever,  and  in  cases  of  diphtheria,  smallpox,  and  scarlatint. 
Adenoma  presents  itself  in  two  forms — either  as  a  nodular  hyperplasii  of 
liver-substance  or  as  an  atypical  growth  of  bile-ducts  in  a  nodular  fom. 
Cysts  of  retention  developed  from  bile-ducts,  and  cysts  apparently  of  nev 
formation,  are  not  infrequent,  combined  sometimes  with  cystic  disease  of  tbe 
kidney.     These  cysts  are  sometimes  lined  with  ciliated  epithelium.    Little 
nodules  of  cavernous  tissue  are  often  observed  in  the  liver.     Gummatt  htfe 
been  mentioned  under  the  head  of  Syphilitic  Hepatitis. 

Echinococcus  or  Hydatid  Tumors  of  the  Liver. 

The  echinococcus  represents  the  larval  stage  of  taenia  echinococcus,  a  tape* 
worm  about  one-sixth  of  an  inch  in  length,  which  infests  the  small  iDtcetina 
of  the  dog.  The  embryos  developed  from  the  eggs  of  the  tsenia  which  hare 
been  introduced  into  the  human  alimentary  canal  make  their  way  through  the 
blood-vessels  and  lymphatics  into  the  various  organs  of  the  body,  where  tiicj 
undergo  further  development.  It  is  held  that  these  embryos  may  eat^  tlie 
liver  also  by  way  of  the  bile-ducts.  An  hydatid  tumor  or  echinococcuB  ejK 
consists  of  a  membranous  bladder,  varying  in  size  from  that  of  a  pin-head  tot 
child's  head,  enclosed  in  a  fibrous  capsule  developed  from  the  surroaodiDt 
tissue.  The  hydatid  vesicle  is  not  adherent  to  the  surrounding  sac.  Its  wiH 
is  composed  of  an  outer  cuticular  layer,  which  appears,  under  the  microeoope, 
clear  and  translucent,  with  exceedingly  characteristic  parallel  lines,  indicatiaff 
a  lamellated  structure,  and  an  inner  granular,  germinal  layer  provided  with 
cilia.  In  simple  echinococcus  cysts  minute  whitish  particles,  called  hrood' 
capmlesj  which  contain  several  scoUces  or  tapeworm  heads,  project  as  ot^ 
growths  from  the  inner  germinative  layer  into  the  cavity  of  the  sac,  which  ii 
filled  with  fluid.  A  scolex  has  in  front  four  suckers  and  a  double  rowof  fioa 
thirty  to  forty  booklets.  It  is  capable  of  invaginating  the  anterior  portiot 
of  the  head,  so  that  the  booklets  may  appear  to  be  in  the  dilated  posterior 
part.  This  scolex  undergoes  no  further  development  in  man,  but,  findiag 
its  way  into  the  alimentary  canal  of  certain  animals,  especially  the  dog,il 
becomes  a  fully-developed  tapeworm.  Simple  echinococcus  cysts  are  aot 
common  in  man.  Usually  there  is  an  endogenous  proliferation  of  so^salMl 
daughter-vesicles,  so  that  the  main  or  mother-cyst  contains  floating  glohakr 
or  ovoid  cysts  varying  in  size  from  that  of  a  pea  to  a  hen's  e^^^  and  in  DUh 
ber  from  a  few  to  several  thousand.  The  daughter-  (and  sometimes  graad- 
daughter-)  cysts  produce  from  their  inner  germinal  layer  brood-capsalea  cei- 
taining  scolices,  in  the  manner  described  for  the  mother-cyst.  Very  rawlja 
man,  but  frequently  in  the  ruminants,  there  is  an  exogenous  instead  of  aa 
endogenous  growth  of  daughter-vesicles,  which  then  appear  as  small  saeaoitp 
side  of  the  mother-cyst.  The  fluid  contained  in  an  echinococcus  cyBtjfiM 
from  regressive  or  inflammatory  changes,  is  clear,  somewhat  opalescent,  Mi- 
tral or  slightly  alkaline,  and  with  a  specific  gravity  between  1007  and  101& 
It  is  devoid  of  albumen  or  has  only  a  trace,  is  rich  in  chloride  of  sodium,  and 
it  frequently  contains  grape-sugar,  inosite,  succinic  acid  and  snocinateSf  ui 
some  less  important  ingredients.  (For  a  description  of  the  modifioatiM 
some  of  a  rather  complex  nature,  which  may  occur  in  the  straeture  ^ 
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echinococcus  cjsts,  the  reader  is  referred  to  works  treating  specially  of 
entozoa.*)  Brief  reference,  however,  must  be  made  to  the  regressive  changes 
and  to  the  multilocular  echinococcus.  The  fluid  may  be  absorbed  or  thick- 
ened, the  vesicles  and  scolices  may  undergo  fatty  and  calcareous  metamor- 
phoses, and  the  fibrous  capsule  may  shrink  so  that  nothing  is  left  but  a  fatty 
calcareous  nodule,  usually  containing  cholcsterin  and  ha^matoidin  crystals. 
The  booklets  are  preserved  among  the  iUhris  and  aid  in  the  diagnosis.  In 
this  way  spontaneous  cure  may  ensue.  It  is  maintained  that  the  destruction 
of  ecbinococci  is  sometimes  due  to  the  entrance  of  bile  into  the  mother-cyst. 
Inflammation,  resulting  in  suppuration,  of  an  echinococcus  cyst  may  take 
place.  Sometimes  no  scolices  are  developed.  Such  cysts,  with  or  without 
daughter-vesicles,  are  called  arephalocynts, 

Ecbinococci  occur  in  the  liver  oftener  than  in  all  other  parts  collectively^ 
They  may  be  present  in  any  organ  of  the  body.  Usually  there  exists  a  sin- 
gle tumor,  but  there  may  be  a  dozen  or  more.  Similar  tumors  sometimes 
coexist  in  other  organs,  especially  in  the  lungs  and  spleen.  Oftener  found 
in  the  right  than  in  the  left  lobe,  they  may  exist  in  any  part  of  the  organ. 
The  growth  of  the  echinococcus  is  very  slow,  extending  usually  over  years ; 
but  it  is  sometimes  continuous,  or  it  may  become  arrested  at  any  stage  by 
the  death  and  consequent  regressive  changes  of  the  parasite. 

The  echinococcus  disease  is  less  frequent  in  the  United  States  than  in 
£urope  and  some  other  countries.  It  is  said  to  be  particularly  common  in 
Iceland,  where  the  inhabitants  live  in  close  community  with  dogs.  Osier  has 
collected  61  cases  occurring  in  this  country.  Of  these,  fully  one-third,  and 
probably  more,  were  in  foreigners.  Ecbinococci  are  said  to  be  not  infrequent 
ID  hogs  and  cattle  in  this  country.' 

The  clinical  history  offers  nothing  which  points  to  this  or  any  affection  of 
the  liver  until  the  tumor  attains  a  sufiicient  size  to  occasion  inconvenience 
by  pressing  on  the  adjacent  parts.  As  long  as  the  tumor  is  contained  within 
the  gland  it  is  usually  completely  latent.  It  gives  rise  to  neither  pain  nor 
tenderness,  and  the  hepatic  functions  are  not  appreciably  disturbed.  Hyda- 
tids of  considerable  size  are  not  infrequently  discovered  unexpectedly  in 
antopsical  examinations.  If,  however,  the  cyst  be  situated  near  the  per- 
iphery and  project  considerably  beyond  the  organ,  it  is  likely  to  give  rise  to 
local  symptoms  directing  attention  to  the  part.  Usually,  under  these  cir- 
cumstances pain  is  slight  or  wanting,  but  there  is  a  sense  of  fulness  and 
uneasiness  in  the  neighborhood  of  the  liver.  When  pain  is  present  it  is  due 
mainly  to  inflammation  developed  by  the  pressure  of  the  tumor.  The  pres- 
sure upon  adjacent  parts  gives  rise  to  syniptoms  which  differ  according  to  the 
direction  in  which  the  tumor  extends.  Extending  into  the  thoracic  space,  it 
gives  rise  to  dyspnoea  on  exertion,  cough,  and  palpitation.  Pressure  on  the 
stomach  and  intestine  is  liable  to  produce  vomiting  and  constipation.  If  the 
vena  cava  be  compressed,  oedema  of  the  lower  extremities  follows.  The 
growth  of  the  tumor  is  attended  by  little  or  no  constitutional  disturbance. 
There  is  no  febrile  movement,  and  the  nutrition  of  the  body  may  be  unim- 
paired. 

Important  local  and  general  symptoms,  however,  are  incident  to  the  burst- 
ing of  the  cyst  or  the  discharge  of  its  contents  by  ulceration.  These  symp- 
toms will  depend  on  the  direction  in  which  the  opening  occurs.  Pleuritis, 
pericarditis,  and  peritonitis  are  results  of  the  rupture  respectively  into  the 
pleural,  pericardial,  and  peritoneal  cavities,  and  the  two  latter  affections  thus 

*  The  following  works  may  be  consulted  :  Davaine,  Traiii  (hs  Fntozonirfs,  2me  ^ition, 
Paris,  1877 ;  Leuckart,  Die  menschlichen  Param'ten,  i.,  l^eipzig,  1863 ;  Heller,  in  Zierm^etCs 
Cyelf^ptxdia  of  the  Practice  of  Medicine^  vol.  iii. ;  Cobbold*8  Treali9e  on  Pavasiles. 

«  Osier,  Am,  Joum,  of  the  Med,  Sciences,  Oct.,  1882. 
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induced  are  uniformly  fatal.     The  first  of  these  three  affections  10  Tery  likelj 
to  prove  fatal.     Opening  into  the  vena  cava,  it  gives  rise  to  the  symptonf 
of  obstruction  of  the  pulmonary  circulation  from  embolism.     If  the  lung  bt 
perforated  without  general  pleuritis,  cough  and  expectoration  are  promioeat 
symptoms,  and  in  the  latter  are  contained,  from   time  to  time,  hydatiiii^ 
together  with  bile  in  some  cases.     If  perforation  of  the  lung  ensue  after  tk 
evacuation  into  the  pleural  sac,  the  phenomena  of  pneumo-hydrothonz  iit 
developed.     Perforation  of  the  stomach  or  colon  is  usually  attended  by  seven 
pain,  and  is  followed  by  the  discharge,  either  by  vomiting  or  stool,  of  hydi- 
tids.     The  discharge  of  the  hydatids  into  the  biliary  passages  gives  riw  ti 
jaundice.     Jaundice,  irrespective  of  this  cause,  is  rare  in  cases  of  hydatid 
tumor.     Dropsy  of  the  peritoneum  does  not  belong  to  the  clinical  historj 
of  the  affection.     Both  jaundice  and  hydro-peritoneum,  however,  are  oect- 
sional  effects  of  the  pressure  of  the  tumor  on  the  biliary  passages  withoat 
the  liver  and  on  the  vena  portae. 

A  DIAGNOSIS  is  impracticable  so  long  as  the  growth  does  not  extend  bejond 
the  gland.  The  affection  can  be  recognized  only  when  either  the  tumor  isdii* 
coverable  by  physical  examination  or  hydatids  are  discharged  through  soBt 
outlet.  A  tumor  extending  from  the  anterior  surface  or  from  the  inner  or 
lower  margin  of  the  liver,  after  it  has  attained  a  certain  size  is  appreciable 
by  the  touch.  The  diagnosis  now  involves  its  discrimination  from  other 
tumors.  When  situated  over  the  liver  it  is  to  be  discriminated  from  easccr 
and  hepatic  abscess.  This  discrimination  may  generally  be  made  withott 
much  difficulty.  From  cancer  it  is  distinguished  by  its  smooth  and  globular 
form,  its  elasticity  and  the  sense  of  fluctuation,  the  freedom  from  pain,  and 
the  absence  of  the  cancerous  cachexia.  From  hepatic  abscess  it  is  ditds* 
guished  by  the  slowness  of  its  growth,  absence  of  pain  and  tendemesa,  and 
by  its  being  unattended  by  the  constitutional  symptoms  to  which  suppanUkm 
generally  gives  rise — namely,  chills,  fever,  etc.  Extending  from  the  left 
border,  it  is  to  be  discriminated  from  cancer  of  the  stomach  or  of  the  pan- 
creas, and  from  an  aneurismal  tumor.  The  connection  of  the  hydatid  tanor 
with  the  liver,  and  the  disconnection  of  other  tumors,  may  generally  be  a8oe^ 
tatned  by  palpation  and  percussion.  Cancer  of  the  stomach  or  of  the  pai- 
creas  is  usually  accompanied  by  pain,  and  in  the  former  situation  by  notable 
gastric  symptoms.  The  cancerous  cachexia  may  be  apparent.  A  canoe^ 
ous  tumor  is  generally  irregular  or  lobulated.  An  aneurismal  tumor  is  di^ 
tinguished  by  its  anterior  and  lateral  pulsation,  the  frequent  occurrence  of 
murmur,  and  generally  by  persistent  gnawing  pain  referable  to  the  bacL 

A  physical  sign  sometimes  obtained  by  percussion  is  highly  distioctire 
of  a  hydatid  tumor.  If  percussion  be  made  upon  the  tumor,  the  fingers  of 
the  left  hand  or  the  whole  hand  being  placed  over  the  tumor,  the  ooUiflM 
of  the  floating  hydatids  with  each  other  causes  a  characteristic  tactile  vibii- 
tion  known  as  the  hydatid  fremitus.  The  sensation  is  compared  to  thai 
felt  when  percussion  is  made  upon  the  hand  resting  on  a  mass  of  jellj. 
By  placing  the  stethoscope  over  the  tumor  and  practising  percussion,  a  peco- 
liar  sound  is  elicited,  which  in  some  eases  has  a  musical  intonation  like  the 
sound  from  a  violoncello.  These  signs  are  obtained  in  only  a  certain  number 
of  cases. 

An  hydatid  tumor  encroaching  more  or  less  upon  the  thoracic  space  givei 
rise  to  flatness  on  percussion  and  absence  of  respiratory  murmur  from  the 
base  of  the  chest  upward  in  proportion  to  the  height  to  which  the  tomor 
extends,  with  perhaps  more  or  less  displacement  of  the  heart.  The  aigu 
are  those  of  pleuritis  with  effusion.  Attention  to  the  following  point  wi9 
suffice  for  the  discrimination  in  many  if  not  in  most  cases:  In  pleuritis  thi 
level  of  the  liquid  efi'usion  when  the  patient  is  sittbg  or  stAoding  is  deoeted 
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bj  flatness  extending  upward  on  the  anterior  aspect  of  the  affected  side  of 
the  cliest  to  about  a  uniform  height;  but  the  flatness  due  to  a  tumor 
extending  into  the  thoracic  space  generally  has  an  irregular  limit ;  that 
is,  the  flatness  extends  higher  at  some  than  at  other  points.  Moreover, 
the  test  of  the  presence  of  liquid  effusion  afforded  by  the  results  of  per- 
cussion when  the  position  of  the  body  is  changed  from  the  vertical  to  the 
lecunibent  is  not  available  in  the  case  of  a  tumor. 

The  diagnosis  in  cases  in  which  the  tumor  opens  externally  or  its  con- 
tents are  discharged  by  expectoration,  vomiting,  or  stool,  is  established  by  the 
discovery  of  hydatids,  either  entire  or  the  remains  left  after  their  destruction. 
If  entire,  they  are  easily  recognized  with  the  naked  eye.  If  not  entire,  the 
microscope  is  to  be  employed  to  discover  shreds  of  the  characteristic  mem- 
brane and  booklets  of  echinococci. 

The  most  certain  means  of  arriving  at  a  positive  diagnosis  in  cases  in  which 
the  contents  of  the  tumor  are  not  discharged  through  some  outlet  externally 
is  by  withdrawing  a  portion  of  the  liquid  by  means  of  an  exploring  canula. 
If  the  fluid  withdrawn  be  clear,  free  from  albumen,  and  rich  in  chloride  of 
sodium,  there  can  scarcely  be  room  for  doubt  as  to  the  nature  of  the  tumor. 
The  presence  of  succinic  acid  or  of  glucose  is  evidence  in  favor  of  echino- 
coccus.      If  the  contents  have  become  mixed  with  blood  or  inflammatory 

Eroducts,  the  chemical  examination  is  not  conclusive.  If  scolices  or  their 
ooklets,  or  portions  of  the  finely-striated  but  otherwise  homogeneous  echi- 
nococcus  membrane,  be  found  in  the  fluid,  the  diagnosis  is  established. 

Hydatid  tumors  are  not  in  themselves  serious,  but  they  do  harm  by  pressure 
upon  adjacent  parts.  They  prove  serious  also  by  opening  into  certain  situa- 
tions in  which  grave  or  fatal  diseases  are  induced  by  their  presence.  The 
prognosis  in  these  cases  has  been  already  stated.  If  the  opening  occur  into 
a  situation  from  which  the  contents  are  discharged  from  the  body — namely, 
through  the  integument  into  the  bronchi  or  into  the  alimentary  canal — 
recovery  may  be  hoped  for  or  expected  according  to  the  circumstances  in 
individual  cases.  If  recovery  do  not  take  place,  the  fatal  termination  is 
preceded  by  protracted  irritation  and  progressive  exhaustion,  due  generally 
to  suppuration  within  the  sac. 

In  the  TREATMENT  of  hydatid  tumors  of  the  liver  there  are  two  objects  to 
which  measures  may  be  directed.  One  object  is  the  evacuation  of  the  tumor, 
and  the  other  is  to  arrest  its  growth  and  promote  absorption  of  its  contents. 
Medicinal  means  are  applicable  to  the  last-named  object  only ;  and  the  first 
object  is  of  course  to  be  effected  exclusively  by  surgical  interference. 

Several  internal  remedies  have  been  proposed  as  capable  of  destroying  the 
hydatids.  On  the  death  of  the  parasite  the  tumor  ceases  to  grow,  and,  grad- 
ually diminishing  in  size,  it  may  finally  disappear.  This  is  the  mode  in  which 
a  spontaneous  cure  not  infrequently  takes  place.  Calomel,  common  salt,  and 
the  iodide  of  potassium  have  been  thought  to  have  the  power  of  effecting 
the  destruction  of  the  hydatids,  these  remedies  acting  by  being  absorbed  and 
exerting  a  poisonous  effect  upon  the  parasites.  Their  efficacy,  however,  docs 
not  appear  to  have  been  established  by  clinical  observation. 

An  effectual  surgical  measure  in  certain  cases  is  to  make  an  incision  into 
the  tumor  sufficiently  large  to  remove  both  the  liquid  and  the  hydatids  which 
it  may  contain.  This  operation  is  warrantable  when  the  tumor  extends  in 
an  outward  direction,  provided  adhesions  have  taken  place  around  a  space  in 
which  the  opening  is  made,  so  that  there  is  no  danger  of  the  escn]ie  of  the 
contents  into  the  peritoneal  sac.  A  method  of  determining  whether  adhe- 
sions exist  or  not  is  to  ascertain  if  the  tumor  or  the  liver  be  depressed  by 
a  forced  inspiration  or  remain  fixed  in  the  same  position.  This  point  is 
readily  ascertained  by  marking  on  the  chest  or  abdomen  the  situation  of  the 
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tumor,  or  the  lower  margin  of  the  liver,  or  its  upper  margin,  saecessivelj  it 
the  end  of  an  expiratory  and  an  inspiratory  act.  After  evacuating  the  tunor 
cicatrization  may  be  expected  to  follow,  but  tliis  result  may  be  preceded  bj 
suppuration  within  the  sac,  which  may  be  continued  so  as  to  involve  dtogv 
from  constitutional  irritation  and  exhaustion. 

A  simple  method  of  treatment  which  often  suffices  for  the  cure  is  to  wttk 
draw  a  portion  of  the  liquid  by  aspiration,  puncturing  the  sac  with  a  b$ 
hollow  needle  or  trocar.  The  destruction  of  the  parasite  may  be  in  this  waj 
effected,  and  the  risk  of  the  escape  of  the  liquid  into  the  peritoneal  cavitj^ 
extremely  small.  The  injection  of  medicated  liquids  into  the  sac  is  anoeee^ 
sary,  and  increases  the  liability  to  suppuration.  If  suppuration  occur,  t  fm 
opening  may  be  required.  In  order  to  avoid  danger  from  a  free  opeuini^ 
Simon  recommends  the  following  procedure  :  ^*  The  tumor  is  punctured  wiS 
a  fine  trocar  and  the  oanula  allowed  to  remain  ;  in  twenty-four  hours  perito^ 
ncal  union  will  have  taken  place.  Eight  days  afterward  a  second  troctr  ii 
thrust  in  at  some  distance  from  the  former,  and  the  canula  again  allowed  to 
remain.  Aft^r  about  twenty-two  hours  the  two  punctured  wounds  miyki 
united  by  an  incision."*  For  the  destruction  of  the  parasite  electricitf, 
transmitted  through  needles  introduced  into  the  tumor,  has  been  effectite. 

The  prophylaxis  of  hydatids  in  the  liver  and  elsewhere  is  to  be  based  oi 
the  source — namely,  the  ova  of  the  taenia  echinococcus  developed  in  tbi 
intestine  of  the  dog.  Hence  it  is  important,  as  far  as  practicable,  to 
avoid  the  possibility  of  the  introduction  of  ova  from  the  excreta  of  tUi 
animal  into  the  human  intestine. 


Multilocular  Echinococcus. 

The  echinococcus  multilocularis  represents  a  peculiar  form  of  dcrehm* 
mcnt  of  this  parasite.  With  very  few  exceptions  it  has  been  found  oalf 
in  the  liver.  It  forms  a  hard,  smooth  tumor,  often  of  very  large  site,  whiei 
takes  the  place  of  the  liver-parenchyma.  Upon  section  this  tumor  bean  a 
striking  resemblance  to  a  colloid  cancer,  with  which  it  was  formerh  €<■» 
founded.  In  the  meshes  of  a  firm,  fibrous  stroma  are  small  cavities  coi- 
taining  a  gelatinous  material  in  which  are  present  the  characteristic  echia^ 
coccus  membranes,  rarely  in  the  form  of  vesicles.  Fully-formed  scoliees  an 
rarely  found,  but  their  hooklets  are  more  frequently  observed.  The  toMT 
has  a  tendency  to  form  in  its  central  part  ulcerative  cavities  sometimes  fiOel 
with  pus.  Virchow,  who  first  recognized  the  nature  of  the  disease,  holds  tlul 
the  echinococcus  multilocularis  develops  in  the  lymph- vessels;  and  Friedreiek| 
that  it  grows  in  the  blood-vessels  and  bile-ducts. 

The  disease  has  been  observed  almost  exclusively  in  South  OermanT  ud 
Switzerland.  Pruddcn  describes  a  case  occurring  in  a  German  who  had  bed 
in  this  country  five  years.*  The  symptoms  are  usually  more  pronounced  aad 
graver  than  those  of  ordinary  echinococcus.  They  are — jaundice,  ofta 
intense  and  rarely  absent,  gastric  irritation,  enlargement  of  the  spleen,  60B^ 
times  pain  and  tenderness  in  the  region  of  the  liver,  progressive  emaciatioi, 
and,  at  the  last,  ofYen  hemorrhage  from  difierent  mucous  membranes.  He 
prognosis  is  very  grave.  The  enlarged  liver  presents  usually  a  smooth,  bud 
surface,  and  not  the  nodular  swellings  of  ordinary  echinococcus  and  canecr. 
The  duration,  too,  is  longer  than  that  of  cancer,  which  is  not  usually  acooB- 
panicd  with  enlarged  spleen  or  such  intense  jaundice.  There  is  no  effectill 
treatment. 

*  Vide  Heller,  in  Zinw  ev!n  Cyehpcr^in,  Am.  ed.,  vol.  iii. 

>  Delafield  and  Prudden  s  Bamibook  qf  Path.  AnaL,  New  York,  lS8o^  p.  354 
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The  other  parasites  which  are  foand  in  the  liver  are  of  little  clinical 
importoncey  at  least  in  this  climate,  on  account  either  of  their  infrequency 
or  their  innocuousness.  The  cysticercus  cellulosae  is  a  rare  parasite  in  the 
lirer.  Various  species  of  distoma,  of  which  the  most  common  in  this  clhnatc 
are  distoma  hepaticum,  or  liver-fluke,  and  distoma  lanceolatum,  produce  serious 
disturbances  in  dogs,  sheep,  and  some  other  animals,  but  they  are  infrc(|uent 
ID  man.  They  are  found  in  the  gall-ducts  and  in  the  gall-bladder.  In  India, 
and  especially  in  China,  certain  species  of  distoma,  known  as  distoma  crassum 
and  distoma  spathulatum,  or  sinense,  are  said  to  be  common  and  to  cause 
serious  hepatic  disorders.  The  distoma  hematobium,  found  by  Bilharz  in 
Kgypt,  occurs  in  the  portal  veins,  but  causes  no  lesion  of  the  liver. 

The  pentastoma  denticulatum,  the  larval  stage  of  pentastoma  taMiioides, 
infesting  the  nasal  cavities  of  dogs,  horses,  and  some  other  animals,  has  been 
frequently  found,  especially  in  parts  of  Germany,  in  the  human  liver,  where 
it  asually  occurs  in  small  calcareous  cysts.  The  pentastoma  constrictum  has 
been  observed,  e'specially  in  Africa.  A  specimen  of  this  parasite,  which  had 
been  expectorated  by  a  patient  under  his  care,  was  sent  to  me  by  Dr.  M.  M. 
Campbell  of  Missouri.  From  seventy-five  to  one  hundred  of  these  parasites 
had  already  been  expectorated.  The  liver  was  much  enlarged,  and  the  pri- 
mary habitat  of  the. parasites  was  probably  in  this  organ.^  The  pentastomes 
are  not  known  to  interfere  with  the  hepatic  functions. 

The  ascaris  lumbricoides  sometimes  enters  the  common  bile-duct  from  the 
intestine.  It  may  cause  obstruction  of  the  ducts  and  jaundice,  but  this 
occurrence  is  very  rare.  The  psorosperms  which  are  so  common  in  the  rab- 
bit*s  liver  have  been  occasionally  found  in  the  human  liver,  where  they  gen- 
erally prove  harmless. 

Pigmentary  Deposits  within  the  Liver. 

A  deposit  of  dark-brown  granules  in  the  liver,  giving  to  the  organ  a  steel- 
gray,  chocolate,  or  bronzed  appearance,  is  observed  not  infrequently  after 
death  from  malarial  fevers.  A  similar  deposit  generally  coexists  in  the 
spleen,  and  may  be  found  in  other  organs.  It  is  found  in  the  blood,  especially 
within  the  portal  vessels.  The  source  of  the  pigmentary  matter,  together 
with  its  pathological  relations  and  effects,  cannot  be  considered  as  settled. 
(Vide  Part  I.  p.  78.)  With  our  present  knowledge,  the  pigment-liver  is 
hardly  entitled  to  be  reckoned  in  the  list  of  hepatic  affections.  It  will  be 
referred  to  hereafter  as  entering  into  the  anatomical  characters  of  the  peri- 
odical fevers. 

A  certain  amount  of  bile-pigment  is  often  present  in  normal  livers,  and 
this  amount  is  increased  in  diseases  causing  obstruction  to  the  flow  of  bile. 

In  severe  ansemia,  particularly  in  pernicious  ana;mia,  the  liver  contains  a 
large  number  of  colorless  granules  which  are  stained  greenish-black  by  treat- 
ment with  sulphide  of  ammonium,  and  which  therefore  contain  iron.  These 
ferruginous  particles  are  probably  the  result  of  an  extensive  destruction  of 
red  blood-corpuscles. 

Hjrpertrophy  and  Atrophy  of  the  Liver. 

Hypertrophy  of  the  liver  was  supposed  to  be  not  infrequent  before  the 
several  degenerative  affections  to  which  this  organ  is  liable  were  as  well 
understood  as  now.  While  the  liver  may  be  greatly  increased  in  size  by 
tumors,  abscesses,  fatty  and  amyloid  degenerations,  congestion,  and  certain 

*  Vide  N.  Y.  Med.  Record,  Jan.  13,  1877 ;  also  Aitken'e  ScUiiU  and  Practice  of  Medi- 
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forms  of  cirrbostSj  there  is  no  evidence  tlmt  n  simple  IjjpertmpHy  of  tV 
liver  with  preservation  of  its  norniul  struettire  ueeurs  as  »  padiMlfi^ml  wu. 
dition.     Tbe  size  of  the  liver  varies  con.siderably  within  noniml  limits. 

It* has  been  proven  by  experiments  that  the  liver  po^sessics  tii  n  inodml] 
degree  the  power  of  regeneration  of  its  tissue  when  this  is  rl#»strnyed  to  i  liu 
ited  extent.  We  may  assume  that  this  regenerative  power  is  active  after  jsui^ 
degenerations  of  liver-cells  as  sometimes  occur  in  pbnspUorus-poisonid 
typhoid  fever,  cholera,  and  certain  other  diseases. 

Simple  atrophy  of  the  liver  occurs  as  a  senile  change  and  in  di^psn 
accompanied  with  prolonged  marasmus.  The  liver  is  uniformly  dimiiiish^ 
in  size,  and  the  Hver-cells  often  eontaio  a  considerable  amount  of  rvdiii/ 
brown  pigment  (brown  atrophY), 

Ohanges  in  the  Position  and  in  the  Shape  of  the  Liver,  j 

Aside  from  congenital  malfunnations,  which  are  of  no  special  clitiic 
interest,  the  liver  m»y  undergrj  changes  of  po^tition  which  it  is  itnportafiK 
understand  far  diagnostic  purposes. 

The  liver  is  readily  displaced  (Jownward   by  pressure  from  above,  as 
large  pleuritic  efTusioiis,  and  is  displaced  upward  by  fluid  aecotiinhtions  | 
the  peritoneal  c;ivity,  by  abdominal  tumors,  and  by  tympanitic  disiensiofi  ( 
the  intestines.     It  possesses  a  certain  degree  of  mobility  upon  its  transve 
axis,  and,  in  eonsetpience  of  this,  pressure  fmm  below,  as  by  the  dislendd 
colon,  may  cause  the  liver  to  rotate,  so  that  its  anterior  surface  becomes  kuj 
rior,  and  the  nonntil  liver-flatness  in  front  almost  or  wholly  disappears. 
mobility  may  !)e  abnormally   increased  by  relaxation   of  its  ligamentf!,  iin3 
gometimes,  especially  in  women  with   flabby  abdominul  walls  who  have  home 
many   children,  it   is  considerably   di.slocated   and   is   very   movable   (Ke|  " 
mobile).     Sometimes   coils   of   intestine,   particularly    the    transverse  colo 
may  pass  between  the  liver  and  the  anterior  abdominal  walls,  so  as  to  «d 
stttute  a  tympanitic  resonance  for  tlie  normal  hepatic  flatness. 

The  liver  may  be  variously  distorte<l  by  pressure*     The  most  important  i 
these  distortions  is  that  produced  by  tight-lacing.     In  consecjuencc  of 
striction  of  the  lower  part  of  the  chest  it  is  compres.sed  from  side  to  sidCf  i 
a  circular  furrow  or  depression  is  produced  which  may  be  so  deep  a«  to  alm^ 
divide  the  organ,  especially  the   right  lobe,  transversely  into   two  parts, 
which  the  lower  may  even  be  tilted  up  over  the  upper  division,     (* 
ing  to  the  tight-lace  furrow  the  liver-substance  is  atrophied  and  t 
is  thickened  and  opaf|ne. 

The  liver  may  be  dislocated  downward  by  the  traction  of  peritoneal  ?t41i 
sions  below  the  organ.     In  an  inst-ancc  observed  at    Bellevue   H* 
lower  margin  was  a  little  above  the  crest  of  the  ileum.     In  a  cu- 
to  the  New  York   Medical  and  Surgical  Society  by  Willard  Parker  tbe  di«i 
cation  was  an  efl^ect  of  a  fatal  injury,     Dr,  Alex.  V.  P>  Garnet t  has 
n  case  in  which  dislocation  followed  a  violent  muscular  exertion,  a  sp 
ous  return  of  the  organ  to  its  normal  situation  taking  place  within  ihr^e^l 

Restoration  in  cases  of  dislocation — or,  as  it  ha»  l>eeu  termed,  Wditidrrtij 
liver— is  to  be  effeeied*  if  practicable,  by  pressure  from  below*  and  the  or] 
should  be  retained  in  place,  by  a  properIy*adapted  abdominal  suppurtcr. 


Congestion  of  the  liver. 

Congestion  of  the  liver  may  be  either  active  o?  passive.     Active  eon 
don  is  caused  by  an  increased  flow  of  blood  to  the  liver  ihroogh  thr  hepa 

*  Vide  .4  HI.  Jouvn.  gJ  Med.  Scicnc^^  Jan.,  1:^1, 
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arfery  or  tbe  portal  vein.     Passive  congestion  is  the  result  of  some  obstruc- 
tion to  the  outflow  of  hlood  from  the  hepatic  veins. 

A  physiological  active  cfmgestion  of  the  liver  occurs  during  digestion,  and 

k  is  believed  by  many  writers  that  this  form  of  congestion  may  become 

abnormal  in  degree  or  in  persistence  in  those  who  indulge  excessively  in  the 

p/ecftsures  of  the  table  and  who  lead  sedentary  lives.     It  is  held  also  that 

Ai^lily-spiced  food  and  immoderate  use  of  alcohol  tend  to  produce  active 

iv'persmia  of  the  liver.     Active  congestion  is  said  to  be  more  common  in 

tr*>  jjical  than  in  temperate  climates,  and  is  attributed  to  the  use  of  highly- 

^^i£$oned  food,  to  telluric  influences,  and  to  malarial  infection. 

O^ongestion  of  the  liver  formerly  played  a  more  important  rOle  in  patholog- 

i^^^l  speculations  than  at  the  present  time.     It  entered  into  the  conception  of 

x^— <?alled  abdominal  plethora,  and  in  connection  with  an  abnormal  secretion 

0^    Irile  it  was  regarded  as  an  important  cause  of  the  so-called  bilious  disorders. 

A-     ^Dse  of  weight  in  the  right  hypochondrium,  impaired  appetite  and  diges- 

^^^^»i,  sometimes  nausea  and  vomiting,  a  bitter  taste  in  the  mouth,  pain  in  the 

»^^d,  a  coated  tongue,  and  a  sallow  complexion,  are  symptoms  often  attributed 

^^  liepatic  congestion.     It  is  by  no  means  certain  that  this  pathological  con- 

^^tion  is  represented  by  the  foregoing  symptoms.     Active  congestion  doubt- 

»^»8  occurs,  but  the  agencies  producing  it  and  its  morbid  effects  are  not 

^tiderstood.     The  diagnosis  with  our  present  knowledge  is  not  practicable, 

^nd  the  physician,  therefore,  in  treating  it  acts  upon  the  suspicion  of  ita 

existence. 

Chronic  passive  cfrngention^  on  the  other  hand,  is  a  well-defined  condition, 
tie  causation  of  which  is  understood.  Anything  which  obstructs  the  current 
of  blood  through  the  hepatic  veins,  through  the  inferior  vena  cava  above  the 
entrance  of  the  hepatic  veins,  through  the  lungs,  or  through  the  heart  causes 
passive  congestion.  The  obstruction  is  usually  seated  either  in  the  heart  or 
in  the  lungs.  The  various  forms  of  uncompensated  valvular  lesions  of  the 
heart,  particularly  mitral  and  tricuspid  lesions,  insufiicicncy  of  the  power  of 
the  heart's  action  due  to  myocarditis  and  obstructions  in  the  pulmonary  cir- 
culation, such  as  those  resulting  from  emphysema,  chronic  pleurisy,  fibroid 
phthisis,  or  tumors  of  the  mediastinum,  are  the  most  frequent  causes  of 
chronic  passive  congestion. 

In  consequence  of  the  damming  back  of  blood  upon  the  hepatic  veins, 
first  the  central  veins  of  the  lobules,  and  next  the  lobular  capillaries  imme- 
diately surrounding  these  veins,  become  over-distended  with  blood.  Thus 
the  centre  of  the  lobule  presents  a  dark -red  color,  increased  usually  by  the 
presence  of  brownish  pigment-granules  in  the  central  hepatic  cells.  In  con- 
trast with  this  the  periphery  of  the  lobule  is  pale  and  yellowish  from  the 
comparative  anaemia  in  that  situation  and  from  the  presence  of  oil-drops 
in  the  peripheral  liver-cells.  A  liver  presenting  the  appearance  described 
is  called  a  nutmeg-liver.  It  is  usually  more  or  less  enlarged,  and  is  firm 
in  consistence. 

When  the  congestion  is  long  continued  and  severe,  the  tissue  at  the  centre 
of  the  lobule  consists  of  little  else  than  dilated  blood-vessels,  between  which 
the  liver-cells  have  become  atrophied  from  compression.  Whole  lobules  may 
be  reduced  to  this  cavernous  tissue,  which  appears  on  section  dark  red  and 
depressed.  This  change  is  called  red  or  cyanotic  atrophy  of  the  liver.  It  is 
thus  a  late  stage  of  the  nutmeg-liver.  Tbe  organ  is  diminished  in  size,  the 
consistence  is  firm,  and  the  capsule  is  usually  thickened  and  opaque.  Cyanotic 
atrophy  is  often  associated  with  more  or  less  increase  of  the  interlobular  con- 
nective tissue. 

When  the  condition  of  chronic  passive  congestion  is  well  marked  during 
life,  it  is  possible  by  means  of  palpation  and  percussion  to  make  out  enlarge- 
40 
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ment  of  the  liver.  It  may  extend  a  hand's  breadth  below  the  free  border  of 
the  ribs.  There  may  be  considerable  variation  from  time  to  time  io  siu^ 
corresponding  to  variations  in  the  amount  of  obstruction  to  the  ciroulttioiL 

The  SYMPTOMS  referable  to  the  nutmeg-liver  are  not  well  defined.  Tben 
may  be  a  feeling  of  weight,  but  rarely  of  actual  pain,  in  the  right  hjp^ 
chondrium.  A  slight  icteroid  hue  of  the  conjunctiva)  and  of  the  skin  mn 
be  present,  and  this,  combined  with  the  cyanotic  color,  gives  a  charaeteriiiie 
aspect  to  many  cases  of  heart  disease  and  of  emphysema.  The  obstractiQi 
to  the  flow  of  blood  through  the  liver  leads  to  congestion  in  the  rootletflof 
the  portal  vein,  causing  passive  congestion  of  the  spleen,  of  the  stomaeliiij 
intestine,  and  of  the  peritoneum.  In  this  way  digestive  disturbances  inj  i 
certain  amount  of  ascites  are  produced.  These  effects,  however,  belong  t9 
the  general  venous  congestion  which  is  present  in  most  cases  of  nutmeg-lirw. 
and  only  exceptionally  are  they  out  of  proportion  to  other  symptoms  of 
general  venous  congestion.  In  the  atrophic  stage  of  the  nutmeg-liver  tki 
symptoms  of  portal  congestion  become  more  marked. 

The  TREATMENT  in  cases  of  chronic  passive  congestion  of  the  liver  ii 
directed  not  to  the  condition  of  this  organ,  but  to  the  causes  which  ohstniet 
the  circulation ;  that  is,  to  heart  disease,  emphysema,  or  some  of  the  other 
causes  already  mentioned.  Saline  laxatives  are  useful  in  relieving  tenp^ 
rarily  the  portal  congestion. 

Portal  Thrombosis— ^Pylethrombosis— Adhesive  and  Sup- 
purative Pylephlebitis. 

Thrombosis  of  the  main  trunk  of  the  portal  vein  or  of  its  larger  brtodbM 
may  be  due  to  pressure  from  without,  caused  by  enlarged  glands,  abioeneL 
tumors,  impacted  gall-stones,  fibrous  bands  resulting  from  localized  or  geoenl 
peritonitis  or  from  a  chronic  inflammation  of  the  surrounding  cooDeeiiif 
tissue  (portal  phlebitis).  It  may  be  caused  by  foreign  bodies  within  the  im 
or  calcific  plates  resulting  from  chronic  endophlebitis.  It  may  be  secosdair 
to  cirrhosis.  A  blow  upon  the  abdomen  has  been  known  to  cause  porM< 
thrombosis.  In  rare  instances  the  thrombus  is  due  to  general  weaknenif 
the  circulation  in  consequence  of  marasmus. 

In  recent  cases  the  thrombus  is  grayish-red  or  yellowish  in  color  and  mm 
or  less  adherent  to  the  inner  coat  of  the  vessel.  It  either  partially  or  cos* 
pletely  occludes  the  vessel.  In  the  so-called  adhesive  pylephlebitis  thepNii 
ence  of  the  thrombus  leads  to  secondary  changes  in  the  wall  of  theveiid^l 
resulting  in  what  is  regarded  as  an  organization  of  the  thrombus.  (Vifc 
Part  I.  p.  29.)  The  thrombosed  vessel  is  converted  into  a  fibrous  cord,eitbr 
solid  or  canalized.  In  the  latter  case  the  circulation  may  be  partially  or  tm^' 
pletcly  re-established,  and  recovery  takes  place.  If  the  main  trunk  of  tb. 
portal  vein  be  occluded,  life  is  not  prolonged  sufiiciently  for  the  organiiMI 
process  to  take  place. 

The  SYMPTOMS  of  adhesive  pylethrombosis  or  pylephlebitis  are  refenbh  ll 
the  mechanical  obstruction  of  the  portal  circulation.     If  the  occlasioB  kl 
complete  or  nearly  so,  it  gives  rise  to  peritoneal  dropsy.    The  rationale  is  tka 
same  as  in  dropsy  caused  by  cirrhosis  of  the  liver.     From  the  latter  it  is  &• 
tinguishcd  by  a  more  rapid  accumulation  of  liquid,  and  by  its  occarreiMiil 
persons  not  addicted  to  spirit-drinking,  this  being  the  cause,  par  exceSeHBjd  i 
cirrhosis.    Hemorrhage  from  the  stomach  or  intestine  may  occur,  as  in  etmdi^ 
cirrhosis,  and  sometimes  this  precedes  the  occurrence  of  dropsy.     The  iplM 
is  more  or  less  enlarged.   The  superficial  abdominal  veins  may  become  dik  * 
Anorexia  and  loss  of  digestive  power  are  symptoms  occurring  without  ai 
delay.     Diarrhea  occurs  frequently.     The  lower  limbs  and  genitab ' 
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ecc^^^'J  oedematous.  There  is  progressive  loss  of  strength  without  fever,  and 
dei>^^  Hiaj  take  place  within  a  few  weeks  by  asthenia.  Rapidly  fatal  asthenia 
may  follow  a  profuse  hemorrhage.  Jaundice  is  often  present.  Its  occurrence 
VAy  V>e  explained  by  the  diminished  pressure  in  the  branches  of  the  portal 
rein,  or  in  some  cases  by  a  coincident  obstruction  of  the  bile-ducts  from  the 
Sftine  causes  which  induce  thrombosis  of  the  veins.  In  general,  however,  the 
substance  and  the  functions  of  the  liver  are  little  disturbed  by  a  simple 
porul  thrombosis.  This  is  due  to  the  fact  that,  as  has  been  shown  by  the 
experiments  of  Cohnhcim  and  Litten,  the  blood  earned  by  the  hepatic  artery 
is  sufficient  for  the  nourishment  of  the  liver  and  for  the  secretion  of  bile. 

The  TREATMENT  embraces,  as  an  important  palliative  measure,  paracentesis 
abdominis,  repeated  as  often  as  the  dropsical  accumulation  recurs.  Measures 
to  arrest  hemorrhage  are  indicated  when  this  occurs.  Additional  measures 
are  those  to  meet  other  symptomatic  indications  and  to  support  the  powers 
of  life. 

Recovery  has  taken  place  in  several  cases  under  my  observation,  in  which 
ascites  and  intestinal  hemorrhage  were  referable  to  portal  thrombosis.^ 

In  pylethrombosis,  as  just  described,  or  adhesive  pylephlebitis,  inflamma- 
tion is  limited  to  the  site  of  the  thrombus.  The  phenomena  of  the  disease 
are  referable  to  occlusion  of  the  portal  vein.  Suppurative  pylejihhhitis^  on 
the  other  hand,  involves  the  presence  of  emboli  or  thrombi,  which  act,  not 
only  mechanically,  but  by  the  agency  of  a  noxious  principle.  Owing  to  this 
principle  they  give  rise  to  multiple  hepatic  abscesses.  The  clinical  history  is 
that  of  pysemia,  often  without  symptoms  pointing  directly  to  the  liver.  Pain 
and  tenderness  in  the  right  hypochondrium,  jaundice,  and  enlargement  of  the 
liver  may  be  present.  To  these  symptoms  are  added  those  of  obstruction  if, 
as  may  or  may  not  be  the  case,  the  portal  vein  or  its  principal  branches  be 
occluded. 

The  most  frequent  causes  of  suppurative  pylephlebitis  relate  to  ulcerative 
and  suppurative  processes  within  the  district  of  the  portal  circulation.  In 
this  category  belong  abscesses  of  the  spleen,  typhlitis  and  perityphlitis, 
ulceration  of  the  gall-bladder,  stomach,  and  intestinal  tract,  particularly  dys- 
enteric and  sloughing  ulcers,  abscesses  and  ulcers  of  the  rectum,  such  as 
sometimes  follow  surgical  operations  in  that  neighborhood,  and  inflammation 
of  the  umbilical  vein  in  the  newly-born  infant.  A  foreign  body  in  the  portal 
rein  may  give  rise  to  suppurative  pylephlebitis.  In  an  autopsy  at  Bellevue 
Hospital  by  Dr.  Janeway  a  fish-bone  two  inches  long  was  found,  one  half  in 
the  superior  mesenteric  and  the  other  half  in  the  portal  vein.  The  portal  vein 
contained  puriform  matter  and  the  liver  multiple  abscesses.  Another  similar 
case  has  been  reported.  A  thrombus  in  the  portal  vein  is  sometimes  a  direct 
continuation  of  a  thrombus  primarily  formed  in  some  of  the  rootlets  of  the 
vein  at  the  diseased  part.  Sometimes  the  thrombosis  follows  the  lodgment 
of  an  embolus  broken  off  from  a  thrombus  situated  in  some  of  the  afllerent 
branches  of  the  portal  vein. 

In  suppurative  pylephlebitis  the  thrombus  breaks  down  into  a  puriform 
mass  from  which  emboli  are  detached,  the  vascular  walls  become  infiltrated 
with  pus-cells,  and  the  suppurative  process  extends  to  the  surrounding  con- 
nective tissue  and  the  hepatic  parenchyma,  the  result  being  the  production 
of  abscesses  in  which  the  presence  of  bacteria  can  be  demonstrated.  The 
abscesses  are  usually  not  of  large  size,  but  they  are  many,  and  their  distri- 
bution can  sometimes  be  seen  to  follow  the  course  of  the  portal  vessels 
within  the  liver. 

The  DIAGNOSIS  of  suppurative  pylephlebitis  is  to  be  based  on  the  local 

■  Vide  paper  entitled  "Early  Tapping  in  Cases  of  Ascites."   (See  note,  p.  592.) 
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sjraptoms  already  stated,  in  conjunction  with  the  syraptoms  of  py;vtnt.i  anu  \'n 
autecuderit  existence  of  some  uiie  of  the  eaiiiiative  eunditions  which  liavf  \tvi 
named.     Certain  of  the  latter  arc  not  di.scoverublc  before  deuth,  and  there  i 
ca^es  in  which  the  post-mortem  examiimtion  sheds  no  light  on  the  etiolog 
The  affection  is  then  ^nid  to  be  idiopathic. 

There  is  no  gri)und  for  encoura^rement  in  the  way  of  pro^o«iSt  nnd 
treatment  has  relation  solely  to  symptomatic  indications  ami  tu  support^i 


CHAPTER   XIII. 

DISEASES  OF   THE   BILIARY   PASSAGES.— JACXDICE. 

Inflammation  of  the  Btlfar^  Passai^t^s. — Dilatation  of  the  Gall-bladder:  Caui'^r  uf  1 
Gall-bladder.-^anudice,  or  Ictcnis.— Fonctioiial  AffeGtious  of  the  Li%'er. 

Inflammation  of  the  Biliary  Passages. 

THE  most  fre(juent  form  of  inflammation  of  the  biliary  passages  is  i 
utjlamtnaiion,  or,  an  it  is  often  called,  catarrhal  intlammation*  The  i 
of  the  inflammation  is  usually  the  lower  part  of  the  ductus  comi 
eholedochus,  particularly  the  part  contained  in  the  wall  of  the  due  ' 
The  inflammation  is  in  the  great  majority  cif  caj»es  simply  a  continuajtl^ 
a  similar  inflammatitin  affecting  the  stomach  and  the  duodenum. 

The  anatomical  changes  in  simple  inflammation  of  the  ci^mmon  bile-dv 
consist  in  hyperajmia  and  swelling  of  the  mucous  membrane  and   incr 
secretion  of  mucus.     As  in  nimilar  inflammations  elsewhere,  these 
may  not  be  well  marked  after  death,  the  congestion  and  swelling 
being  often  absent  upon  post-mortem  examination. 

The  importance  of  acute  simple  inflammation  of  the  common  bile-duct  * 
&tsts  in  the  obstruction  which  is  offered  to  the  flow  of  bile  by  the  swelling  < 
the  mucous  membrane  and  the  accumulation  of  mucus.  Inasmuch  as 
force  which  propels  the  bile  through  the  biliary  passages  is  slight,  heilj 
chiefly  due  to  the  continued  secretion  of  bile  by  the  liver-cells  and  the  tnui^ 
nients  of  the  diaphragm,  even  an  insignificant  obstruction  suflices  to  ua{M 
its  flow.  The  obstruciion  offered  to  the  passage  of  bile  causes  an  aceumiti 
tion  of  bile  in  the  ducts  within  the  liver  and  an  abaorptiun  of  iiceumulati 
bile  by  the  lymphatics.  The  bile  thus  absorbed  enters  the  blood-ourrent  f 
way  of  the  thoracic  duct  and  causes  jaundice. 

The  jaundice  which  is  produced  by  .simple  inflammation  of  the  intent tf 
part  of  the  eummon  bile-duct  is  usually  called  simple  jaundice  or  catarrh 
jaundice.  Simple  jaundice,  caused  in  this  way.  is  a  very  common  ilff^ 
Being  secondary  to  simple  gastro-duodenitis.  simple  jaundice  i»  usualjj 
ceded  for  a  few  days  by  moderate  disorder  nf  the  gastric  functions^  sij 
anorexia,  bad  taste  in  the  mouth,  belching  of  gas,  lassitude,  and  oeeiLsid 
by  vomiting.  These  symptoms  continue  for  a  time  after  the  a[»peaniiii!e  i 
jaundice.     The  bowels  are  usually  constipated. 

The  DIAGNOSIS  is  based  chiefly  upon  the  exclusion  of  other  causes  of  jaiij 
dice,  purtjculurly  the  impaction  of  gall-stones,  and  severe  structural  aifcctiu 
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yt  tlm^  liver,  such  as  cirrhosis,  acute  yellow  atrophy,  tumors,  etc.     In  general, 
bbe  diagnosis  is  easily  established. 

TH^  DURATION  of  an  attack  of  simple  jaundice  is  generally  from  about 
tbre^  to  six  weeks.  Constitutional  symptoms  disappear,  as  a  rule,  a  con- 
8lder«ft.l)le  time  before  the  jaundiced  color  is  lost. 

TH«  CAUSATION  is  that  of  gastro-duodenitis.     In  some  cases  there  is  evi- 
dence  of  some  specific  or  infectious  cause.     This,  at  least,  is  the  probable 
c^pla. nation  of  the  occasional  accumulation  of  cases  of  simple  jaundice  at 
c^^t^in  times  and  in  certain  places,  giving  to  the  affection  an  epidemic  or 
•^   endemic  character. 

Simple  jaundice,  if  uncomplicated,  is  not  a  serious  affection,  and  nearly 
**^ays  terminates  favorably.  It  is  to  be  remembered,  however,  that  some 
^«»es  of  acute  yellow  atrophy  of  the  liver  begin  with  the  symptoms  of  sini- 
P*^  jaundice. 

.    As  the  natural  tendency  of  simple  jaundice  is  to  recovery,  active  medical 
^^terference  is  not  indicated.     The  patient's  diet  should  be  regulated,  fats 
^^cially  being  excluded.     As  the  bowels  are  usually  constipated,  a  cathar- 
tic may  be  occasionally  administered,  for  which  purpose  some  of  the  laxative 
ttline  waters,  such  as  Carlsbad,  may  be  employed.     A  time-honored  remedy 
is  calomel  or  blue  mass,  given  at  night  and  followed  by  a  dose  of  salts  in  the 
morning.     Devices  for  the  displacement  of  the  assumed  plug  of  mucus  from 
the  bile-duct  are  of  doubtful  efficacy.     Such  devices  are,  pressure  upon  the 
gall-bladder,  faradization  over  the  gall-bladder,  and  the  injection  of   lar«:e 
enemata  of  cold  or  lukewarm  water  with  the  intention  of  arousing  intestinal 
peristole. 

Nothing  is  known  of  simple  inflammation  of  the  bile-ducts  within  the  liver 
as  an  independent  affection. 

Purulmt  vijlammation  of  the  biliary  passages  may  be  caused  by  the  pres- 
ence of  gall-stones  or  of  parasites,  and  is  sometimes,  though  rarely,  a  com- 
plication of  infectious  diseases,  such  as  pysemia,  typhoid  fever,  and  cholera. 
Sometimes  the  inflammation  is  secondary  to  suppuration  or  necrosis  of  the 
tissues  in  the  neighborhood  of  the  ducts.  Purulent  inflammation  of  the 
bile-ducts  outside  of  the  liver  may  lead  to  ulceration  and  perforation  of  the 
affected  portion,  with  consequent  peritonitis.  Purulent  inflammation  of  the 
ducts  within  the  liver  leads  to  the  formation  of  abscesses  containing  bile 
and  usually  biliary  concretions. 

Crottpotttt  and  diphtheritic  inflamviationa  of  the  biliary  ducts  have  been 
described,  but  they  are  rare  and  only  of  pathological  interest. 

The  various  forms  of  inflammation  which  have  been  described  may  attack 
the  gall-bladder,  with  or  without  coincident  disease  of  the  bile-ducts.  Inflani' 
mationM  of  the  gnll-hltKhler^  except  those  caused  by  the  presence  of  gall- 
atones,  which  have  already  been  described  (p.  530).  do  not  call  for  consider- 
ation in  works  the  purpose  of  which  is  mainly  clinical.  T'lceration  and 
perforation  of  the  gall-bladder  may  occur  independently  of  the  presence  of 
calculi.  I  have  met  with  a  case  in  which  an  abscess  within  the  walls  of  the 
gall-bladder  led  to  perforation  and  fatal  peritonitis. 

Dilatation  of  the  Gall-bladder  (Hydrops  Cystidis  Fellese). 

The  two  most  common  causes  of  obstruction  of  the  biliary  passages — 
namely,  gall-stones  and  mucus-plugs — have  already  been  described.  Further 
reference  will  be  made  to  these,  as  well  as  to  other  causes  of  obstruction  to 
the  flow  of  bile,  in  the  article  on  Jaundice.  Closure  of  the  common  bile-duct 
causes,  in  addition  to  jaundice,  an  accumulation  of  bile  within  the  gall-blad- 
der, but  this  accumulation  is  not  generally  sufficient  to  produce  marked  symp- 
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toms.  Exceptionally,  however,  under  these  circumsttftnces  the  jf^Il-bb^Mr-r 
becomes  enormously  distended  with  bile,  as  in  a  ca&e  related  by  Van  Switi»:u 
ill  which  the  gall-bladder  contained  eight  poundii  of  thick  bile. 

Some  consideration  is  due  to  obstructions  of  the  cystic  duel.  Tliese  do  not 
lead  to  jaundice,  but  manifest  their  effects  upon  the  gall-bladder.  By  far  the 
most  common  cause  of  occlusion  of  the  cystic  duct  is  the  inipactioo  of  one  or 
more  gall-stones.  Other  causes  are  stenosis  from  cicatrized  ulcere,  accuiuuU* 
lion  of  inflammatory  products,  and  pressure  from  without^  a&  by  lauiors  auxd 
peritoneal  bandit.     Congenital  stenosis  is  a  rare  condition. 

As  a  result  of  occluj^ion  of  the  cystic  duct  the  gall-bladder  Weunies  dis- 
tended with  a  clear,  usually  somewhat  viscid  fluid,  which  is  fr»^  from  bile. 
This  condition  is  called  hydrops  cystidis  fellea;,  although  the  fluid  is  not  of 
dropsical  origin ^  but  {»  a  secretion  from  the  glands  and  luucouei  iiicmbmtte  of 
the  galbbladder.  The  gall-bladder,  thus  distended,  furnis  a  tumor,  usually 
about  the  size  of  the  fist,  but  sometimes  as  large  as  a  man*8  head  or  even 
hirger.  In  the  latter  case  the  tumor  extends  to  the  pelvis  and  occupies  the 
greater  part  of  the  abdominal  cavity.*  The  shape  of  the  tumor  {>r«>duced  by 
hydrops  cystidis  felleiTB  is  globular  or  pyriform. 

There  are  usually  no  ky\mptoms,  other  than  the  presence  of  a  tumor,  and 
this  in  ordinary  cases  is  not  so  large  as  to  cause  much  inconvenience. 

The  DIAGNOSIS  is  based  upon  the  situation  and  the  characters  of  the  tuioor. 
Tlie  normal  situation  of  the  fundus  of  the  gall-bladder  c<jrrespondj^  u*  ib 
median  extremity  of  the  ninth  or  tenth  right  costal  cartilage.     It  con  usuall 
be  ascertained  by  palpation  and  by  percussion  that  the  tumor  projects  in  ihi 
eituation  from  the  lower  margin  of  the  liver.     The  tuntor  is  p^ncrally  niov«| 
able,  although   it  may  be  fixed  by  adhesions.      It  usually  fuUnws   the  re** 
ratory  movements  of  the  diaphragm.     Unless  the  tvimor  be  greall3*  distend 
a  sense  of  fluctuation  can  l>e  appreciated.     In  exceptional  c^ses  ther^  may 
considerable  difficulty  in  diagnosis,  as  when  the  colon  makos  its  way  bet  we" 
the  upper  part  of  the  tumor  and  the  abdominal  walb  so  that  a  tympanit 
resonance  may  l>e  found  between  the  liver  and  the  tumor.    Cases  are  record* 
in  which  the  tumor  has  been  ^o  constricted  as  to  resemble  the  kidney  inahafj 
andj  in  fact,  it  has  been  mistaken  for  a  wandering  kidney.     It  -    "  lill 

attention  also  to  the  possibility  of  mistaking  a  distended  pall-l^  m 

cchinoeoccus  cyst,  a  cancer,  a  hydr<»-nephro8i8,  or  an  ovarian  cy^t .  i 

errors  are  not  likely  to  occur.     An  exploration  of  the  tumor  by  a  hy » 
sjringe  may  be  of  assistance  in  diagnosis. 

The  TRE.iTMBNT  must  have  reference  to  the  circumstances  lo  indiriduai 
cases.  In  many  cases  no  treatment  is  refjuired.  Aspiration  of  the  gall-bla4«| 
der  may  be  employed  if  the  degree  of  dilatation  warrant  this  prui'vdurc.  Tb« 
fluid,  however,  is  almost  certain  to  be  renewed.  If  it  be  decided  to  make  a 
free  opening  into  the  gall-bladder,  the  same  precautions  are  to  be  adopii<d  with  , 
reference  to  the  formation  of  peritoneal  adhesions  and  the  avoidance  of  M?pt 
inflammatiun  as  in  making  similar  openings  into  absoesftes  and  hydatid  cysts ^ 
of  the  liver. 

Sometimes,  instead  of  a  clear,  bland  fluid,  pus  accumulates  in  the  gatldiU' 
der  (empyseina  cystidis  fclleiv).     The  affection   is  then,  of  course,  of  a  ve 
grave  nature,  and  is  likely  to  terminate  fatally.     If  the  diagnosis  can 
'made,  the  evacuation  of  the  pu.«  by  a  free  incision  is  indicated. 

Pnmarj/  cttncer  of  the  rjaU-htmhUr  occurs,  but  in  its  symptoms  .11 1 
it  cannot  be  discriminated  with  any  certainty  from  cancer  of  the  Uv* 
therefore  does  not  require  separate  clinical  consideratittn.  ^ 

^  In  a  ca.se  dei^riL>ed  by  Erdnuinn  the  amount  of  fluid  la  aaid  to  have  been  frcfm 
to  ei^:hty  pounds. 
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The  parasites  which  are  sometimes  found  in  the  biliary  passages  have 
lireadj  been  considered  (p.  559). 

Jaundice,  or  Icterus. 

The  presence  of  bile-pigment  in  the  blood  and  lymph  in  sufficient  quantity 
to  give  to  the  conjunctiva  and  to  the  skin  a  yellow  color,  greater  or  less  in 
degree,  constitutes  the  morbid  condition  known  as  ictrrm,  or  Jaundice.  The 
term  cholatmm  denotes  the  presence  of  bile  in  the  blood,  and  under  this  head, 
b  treating  of  the  morbid  conditions  of  the  blood  in  Part  I.,  was  embraced  the 
seoeral  pathology  of  the  affection  to  be  now  considered  (p.  77).  The  terms 
icterus  and  jaundice,  of  which  the  latter  is  the  more  commonly  used,  relate  to 
irellowDessof  the  surface  from  the  presence  of  bilc-pigmcnt,  whereas  cholacmia 
joplies  the  presence  of  all  of  the  bile-constituents  in  the  blood. 

Jaundice  is  strictly  never  an  individual  disease.  It  is  merely  an  effect  or 
I  symptom  of  disease  ;  but  as  it  is  an  obvious  and  striking  morbid  condition 
lepeodent  on  various  affections,  and  occurring  sometimes  when  its  causation 
s  not  evident,  it  is  convenient  to  give  it  separate  consideration.  This  removes 
he  necessity  of  much  repetition  in  treating  of  the  manifold  affections  of  which 
jaondiee  is  a  symptom. 

The  presence  of  bile  in  the  blood,  or  choLxmia,  is  a  result  of  the  entrance 
Atn  the  blood  of  bile  after  its  secretion.  The  bile-pigment  and  the  biliary 
alts  (the  glycocholate  and  the  taurocholate  of  soda)  are  formed  within  the 
irer,  and  do  not  pre-exist  in  the  blood.  The  bile,  however,  contains  at  least 
Me  excrementitious  principle — namely,  cholesterin.  The  latter  constituent 
>f  bile  accumulates  in  the  blood  if  the  secretion  of  the  liver  be  from  any  cause 
Hupended. 

Whether  the  bile-pigment  be  ever  formed  in  the  circulating  blood  is  a  mat- 
ter of  uncertainty.  Hasmatoidin,  a  pigment  identical  with  bilirubin,  is  often 
rormed  in  old  blood-extravasation  ;  and  this  fact,  together  with  other  facts, 
hu  given  rise  to  the  supposition  that  in  certain  cases  of  jaundice  the  bile- 

Sigment  is  formed  outside  of  the  liver,  probably  in  the  circulating  blood, 
aaodice  thus  produced  is  called  ha^matogenous  jaundice,  in  distinction  from 
that  caused  by  the  absorption  of  bile,  or  hepatogenous  jaundice.  The 
hypothesis  of  a  haematogenous  jaundice  is  advanced  to  explain  certain  cases 
of  jaundice  in  which  none  of  the  recognized  causes  of  the  absorption  of  bile 
from  the  liver  have  been  found.  A  haematogenous  origin  has  been  urged  es- 
pecially for  the  jaundice  occasionally  occurring  in  certain  infectious  diseases, 
Hcb  as  septicaemia,  pya[>mia,  remittent  fever,  and  certain  cases  of  poisoning, 
as  by  phosphorus  and  the  mineral  acids,  in  which  destruction  of  red  blood- 
eorposcles  doubtless  occurs.  It  must  be  admitted,  however,  that  there  are 
lefious  objections  to  the  acceptance  of  the  theory  of  a  haematogenous  jaundice, 
and  that  this  theory  has  of  late  lost,  rather  than  gained  8up])ort.  Ha?mo- 
gtobin,  which  is  set  free  by  destruction  of  red  blood-corpuscles  in  the  circulat- 
bg  blood,  is  eliminated  by  the  kidneys  in  the  form  of  meth-ha;moglobin,  and 
there  is  no  proof  that  it  is  ever  converted  within  the  blood  into  bile-pigment, 
although  dissolved  haemoglobin  increases  the  formation  of  bile-pigment  within 
the  liver.  There  is  a  tendency  to  refer  many  cases  which  some  writers  have 
leprded  as  haematogenous  jaundice — for  instance,  the  jaundice  of  many  acute 
iafeetious  diseases — to  a  mild  inflammation  of  the  large  bile-ducts ;  but  the 
uatomical  proof  of  this  view  is  deficient  for  a  considerable  number  of  the 
•Mes.  Nor  is  the  theory  that  the  absorption  of  bile  in  these  cases  is  the 
Wult  of  lowered  blood-pressure  in  the  liver  to  be  regarded  as  csta})lished.  It 
•u«t  be  admitted,  therefore,  that  while  a  certain  num>>er  of  the  cases  of  jaun- 
fice  formerly  considered  as  haematogenous  are  in  reality  of  hepatogenous  ori- 
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gin,  wo  possess  no  satisfactory  explanation  of  the  cause  of  the  jaundice  io  ^i 
remaining  cases. 

In  all  cases  in  which  we  possess  an  adequate  explanation  of  the  cauimtioi 
the  cause  is  to  be  found  in  some  obstruction  to  the  flow  of  bile  in  its  px«^,^ 
from  the  liver  to  tlie  intestine.     The  causes  of  such  obstruction  are  van'otM 
and  they  may  be  classified— ;/?rx^  as  abnormalities  in  the  interior  of  the  hife. 
ducts ;  secoud,  as  alterations  in  the  walls  of  the  ducts ;  and  thirds  tts  lesioai 
causing  pressure  upon  the  bile-ducts  from  without. 

The  most  frequent  of  the  first  of  these  causes  are  plugs  of  mucus  resultior 
from  simple  inflammation  of  the  common  bile-duct  secondary  to  gavtnHJQo. 
denitis  (simple  or  catarrhal  jaundice)  and  gall-stones,  including  concrctiuD«of  . 
inspissated  bile.  Lodgment  of  parasites  in  the  bile-ducts  is  a  rarccaui^of  ! 
jaundice.  These  parasites  are  lumbricoid  worms,  the  various  forms  of  diMoaa  ' 
and  echinococcus.  Pus,  blood,  and  fibrin  may  block  up  the  bile-ducts  io  tut  \ 
instances. 

Of  the  changes  in  the  walls  of  the  bile-ducts  which  may  encroach  on  th  ; 
lumen  of  these  tubes,  the  most  important  are  inflammatory  swelling,  eitbtr  { 
that  of  acute  or  of  chronic  inflammation,  cicatricial  thickening,  and  cootn^  I 
tion  following  ulceration  and  new  growths.  Congenital  stenosis  of  the  bil6  ^ 
ducts  is  a  rare  condition.  i 

The  most  important  of  the  causes  which  produce  jaundice  by  external  pres.    j 
sure  on  the  bile-ducts  are  tumors  and  inflammatory  products.     Cancers  of  tU    j, 
liver,  of  the  gall-bladder,  of  the  lymphatic  glands  in  the  porta  of  the  ]iTer,of 
the  pylorus,  of  the  duodenum,  and  of  the  head  of  the  pancreas,  may  all  caoit    \ 
jaundice  by  compression  of  the  common  bile-ducts.     Less  frequently  eancer   r 
in  other  situations  and  other  forms  of  tumor  produce  jaundice  in  a  ginilir 
way.     Hepatic  abscesses  and  echinococcus  cysts  may  compress  the  mtin  bile- 
ducts.     The  pressure  of  the  gravid  uterus  and  of  fecal  accumulations  in  tk   * 
transverse  colon  belongs  in  this  group  of  causes.     Obstruction  may  also  be    < 
due  to  peritoneal  adhesions,  which  cause  traction  on  the  peritoneal  foldvkidi    ^ 
contains  the  common  bile-duct.     The  compression  of  a  large  number  of  intn-    * 
hepatic  ducts  in  cirrhosis  of  the  liver  leads  to  a  certain  amount  of  jaandice. 

The  quantity  of  smooth  muscular  tissue  in  the  walls  of  the  bile-doeti  \ 
appears  to  be  too  slight  to  support  the  theory  of  jaundice  produced  by  tipan 
of  the  ducts.  Although  it  is  possible,  it  cannot  be  considered  proven,  that  bile 
may  be  absorbed,  and  that  jaundice  be  thus  caused  by  diminution  of  thebluocl- 
pressure  in  the  liver.  This,  however,  is  the  usual  explanation  of  the  jaandiM 
occurring  in  cases  of  portal  thrombosis.  As  has  already  been  mentioned, bile 
is  not  absorbed  in  cases  of  jaundice  directly  by  the  blood-vessels,  but  it  is  fint 
taken  up  by  the  lymphatics  in  the  liver,  is  carried  to  the  thoracic  duct,  aid 
thence  enters  the  blood.  Another  supposed  agency  in  producing  jaundice  ii 
certain  cases  is  enfeebled  respiration.  This  is  based  upon  the  idea  that  the 
movements  of  the  diaphragm  aid  in  the  propulsion  of  the  bile,  so  that  whei 
these  are  weakened  there  may  be  a  sufficient  stasis  of  bile  in  the  bile^ads 
for  the  production  of  jaundice. 

The  jaundice  which  frecjuently  occurs  in  from  two  to  four  days  aAerbiith, 
and  is  called  icterus  neonatorum,  has  not  received  any  explanation  which  hu 
met  with  general  acceptance.  This  jaundice  is  peculiar  in  the  fact  that  the 
urine  is  generally  free  from  bile-pigment,  and  that  the  blood  afler  deith.ii 
well  as  the  papillae  of  the  kidneys,  and  sometimes  other  organs,  coDtaii  i 
large  quantity  of  crystalline  pigment. 

Yellowness  of  the  conjunctiva  and  skin  takes  place  af^er  a  certain  amout 
of  bile  has  entered  the  circulation.  Prior  to  the  appearance  of  jaundice  tk 
bile-pigment  may  be  found  in  the  blood,  the  urine,  and  the  liquid  of  eeron 
cavities.     The  coloration  of  the  surface  depends  on  the  prcseDce  of  the  bil^ 
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pi^nnent  in  the  transuded  liquid  which  infih rates  the  tissues.  Other  things 
being  et|ual,  the  intensity  of  the  yellow  color  is  proportionate  to  the  degree 
of  the  cholffiuiia.  The  presence  of  the  bile-pigment  in  the  serum  of  the 
blood  is  shown  by  the  yellow  color  of  the  liquid  beneath  the  epidermis  if  a 
blister  be  applied. 

The  urine  in  cases  of  jaundice  contains  bile-pigment  in  abundance,  very 
often  hyaline  casts  and  sometimes  epithelial  easts.  Not  infrequently  a  small 
quantity  of  albumen  is  present  in  the  urine.  The  presence  of  the  ]>igment  is 
apparent  to  the  eye,  and  it  gives  to  linen  a  yellow  stain.  The  perspiration 
contains  it,  and  the  body-linen  may  also  be  stained  yellow,  especially  from 
the  abundant  cutaneous  secretion  in  the  axilla.  Bile-pigment  is  rarely,  if 
ever,  contained  in  the  saliva,  nor,  as  a  rule,  is  it  found  in  mucus,  but  it  may 
be  found  in  the  sputa  of  pneumonitis  developed  in  a  person  affected  with 
jaundice.  The  milk  of  nursing  women  rarely  contains  it,  although  its  pres- 
ence in  this  secretion  has  been  observed.  The  humors  of  the  eye  do  not 
c^ontain  it,  except  in  some  cases  in  which  the  jaundice  is  unusually  intense. 
The  "jaundiced  eye"  (xanthopsia)  is  so  rare  an  event  that  the  phrase  is  to 
be  regarded  as  a  poetical  license. 

The  tissues  in  the  interior  of  the  body  are  more  or  less  colored.  The  cf»l- 
oration  is  seen  especially  in  the  areolar  tissue,  the  serous  membranes,  and  the 
muscles.  The  substance  of  the  brain  escapes,  exce]>t  in  cases  in  which  it  is 
unusually  infiltrated  with  serum,  that  is,  a'dematous. 

Bile  in  the  blood  acts  as  a  sedative  on  the  circulation  and  nervous  system. 
The  heart's  action  is  usually  diminished  in  fre(|ueney.  The  pulse  frequently 
falls  to  50,  40,  or  even  lower,  in  cases  in  which  the  jaundice  is  not  a.ssociated 
■with  acute  inflammation  or  fever,  and  if  thus  associated  the  fre(|uency  of  the 
pulse  is  less  than  if  jaundice  did  not  coexist.  The  effect  is  attributed  to  the 
presence  in  the  blood,  not  of  the  pigment,  but  of  the  biliary  salts.  The 
temperature  of  the  body  may  be  lowered.  The  respirations  diminish  in  fre- 
quency in  proportion  to  the  effect  on  the  circulation.  The  mental  faculties 
are  dull  and  there  is  a  disposition  to  somnolency.  Pruritus  of  the  surface, 
especially  in  the  axilla  and  the  inguinal  region,  troublesome  ])artirularly  at 
night,  is  an  occasional  symptom.  It  is  sometimes  a  source  of  great  annoy- 
ance. An  occasional  complication  is  urticaria,  denoted  by  the  characteristic 
elevations  on  the  skin,  or  wheals,  which  present  a  deeper  yellowness  than  the 
surrounding  integument  and  occasion  intense  pruritus. 

The  symptoms  referable  to  the  digestive  system  are  frequently  due  to  co- 
existing duodenitis  or  gastro-duodenitis.  Anorexia,  nausea,  and  sometimes 
Tomiting.  thirst,  more  or  less  pain  in  the  neighlnirhood  of  the  epigastrium,  and 
tenderness  in  that  situation,  are  symptoms  denoting  subacute  inflammation  (»f 
the  gastro-duodenal  membrane.  In  cases  of  jaundice  disconnected  from  this 
aflfection  the  appetite  may  be  but  little  or  not  at  all  impaired,  and  certain 
articles  of  food  are  apparently  digested  without  difficuhy.  Fatty  food  is 
imperfectly  digested,  and  chemical  examination  of  the  evacuations  from  the 
bowels  shows  fat  in  more  or  less  abundance.  Patients  have  an  anti])athy  to 
fatty  articles  of  diet.  The  nutrition  for  a  time  may  be  but  little  aflt'cted, 
but  sooner  or  later,  loss  in  weight  takes  place ;  and  this  is  progressive  if  the 
jaundice  continue. 

The  appearance  of  the  dejections  is  important,  as  affording  evidence  of  the 
completeness  or  otherwise  of  obstruction  to  the  jKissage  of  bile  into  the  intes- 
tine. If  complete  occlusion  exist,  the  stools  are  ashy  or  clay-colored,  owing 
to  the  presence  of  fat.  On  the  other  hand,  they  have  more  or  less  of  the 
yellowish  or  brownish  color  of  health  if  the  obstruction  be  only  partial.  The 
feces,  when  the  intestines  are  devoid  of  bile,  emit  an  odor  of  putrescence, 
and  the  formation  of  gas  is  frequently  troublesome,  bile  in  the  intestinal 
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cauiil  being  rtn  untiseptic  as  regards  the  fecal  contents.     Generally,  tlie  \mw* 
eh  are  constipated,  but  tliU  is  by  no  means  always  tlio  cafi«^  even  wbeii 

complete  occluaion  exists, 

tluundice  may  exist  for  a  greater  or  less  period  without  gtvini;  rbc  to  naU- 
ble  disturbance.     The  system  sometimes  tolerates  the  accumulation  of  bile 
ft>r  a  long  time.     Not  infre(|uently,paticnt>4  are  able  to  be  up  and  about  aw  m 
hoahb^experieneint]:  but  little  inconvenience,     Tbe  isvmptoni*»  and  the  gravity 
will  depend  in  a  great  measure  on  the  pathological  conditions  with  wbif*b  The 
jfiundice  is  associated.     If  the  jaundice  depend  on  obstruction  in  cm 
with  subacute  gastro-duodenitis,  the  progrnosis  is  always*  favorable. 
gnstro-duodenal  jaundice  usually  continues  for  from  three  to  «ix  weelui.     li  it 
depend  on   the  impaction   of  a  gall-jstone  in   the  cummou  hepatic  duct,  the 
reco\^ery  will  depend  on  the  passage  of  the  stone  into  the  intestiot}  or  back- 
ward into  the  gall-bladder.     Permanent  obstruction  from  a  gail'^tuiiif  or  the 
pressure  of  a  tumor  involves  of  course  perfciist4»uee  of  the  jaundice.     Under 
these  circumstances  serious  r(*sults  may  not  take  place  for  a  cout^tderahlti  or 
even  a  long  period,     Cjises  have  been  under  my  observation  in   which  the 
nutrition  of  the  body  was  not  greatly  impaired  fur  one^  two^  and  evi-n  four 
years.     In  one  case  under  my  observation  the  jaundice  had  per^i^ted  for  eight  j 
years.     Life  has*  continued  for  a  nuich  longer  period,     Sooner  or  later,  hnw- 
ever,  the  body  wastes,  the  patient  bccouics  anaemic  and  eacbeetie,  the  vital ' 
power?  gradually  fail,  and  the  termination  is  fatal,  irrespective  (»f  rilher  the 
niorbid  condition  giving  rise  to  the  jaundice  or  of  int^^rcurrcnt  affcrti'^n?  ^f 
other  organs  than  the  liver.     The  color  of  the  skin  becomes  dark   * 
black  in  some  cases  of  long-persisting  jaundice.     In  the  majority  of  « 
jaundice  from  permanent  obstruction,  however,  the  duration  of  life  dues  not 
extend  beyond  several  months. 

When  life  is  destroyed  purely  in  c'nn.%ec|ucnre  of  the  retention  of  bile,  the 
liver  takes  on  important  lesions.     The  bile-ducts  within   the  liver  bccomo 
dilated;  the  gall-bladder  mayor  may  not  become  distended  with   bile;  the 
liver  is  at  first  increased  in  volume  from  the  accumulation  of  bile,  but  i*uh$e- 
f[uently  its  volume  is  dimini."*bed  and  it  becomes  flabby  and  wrinkled,     Thei 
is  often  a  new  growth  of  interstitial   tissue,  constituting  one  of  the   f* 
biliary  cirrhosis  of  French  writers.     The  persisting  distension  of  t]^ 
bile-ducts  at  length  leads  to  an  arrest  of  the  secretion  of  bile.     In  p^ 
as  the  secretion  of  bile  is  arrested  the  jaundice  diuiinishes,  and  tli- 
suffers  from  the  retention  in  the  blood  of  the  excrementitious  portion  of  tW  J 
bile — namely,  cbolesterin.     In  some  cases  death  is  preceded  by  ci»nvuUt<>naJ 
and  coo»a.      In  these  cases  choftsfrramut  luny  be  suppiised  to  exist,  but  thps«] 
phenomena  in  a  certain  proportion  of  cases  are  due  to  «rffwiVi.     Post- mortem  > 
exatninations  show  an  uccumulution  of  granules  of  bile-jugment  io  the  itri- 
tliferous  tubes  when  jaundice  has  existed  for  a  considerable  or  Iwtig  pericit] ; 
and  the  urf^^mia  proceeds  from  the  morbid  ecmdition  of  the  kidneys*      Hydro.! 
peritoneum  may  occur  in  the  latter  period  of  the  affection,  and  geuen&l  drop«kj  ' 
is  sometimes  a  result  of  the  superinduced  renal  affection. 

The  rii.\GNOSis  of  jaundice  is  readily  made  if  the  examination  of  tb-      -       t 
be  made  in  the  daytime,  but  the  yellowness  may  not  be  apparent  by 
light.    The  yellow  tint  of  the  surface  seen  in  some  eases  of  cancer,  intcruutitul 

t fever,   and   chlorosis   is   readily   discriminated   from   slight  jaundice   by  tho 
absence  of  yellowness  of  the  conjunctiva,  the  latter  being  alwiiys  present  in 
jaundice;    but  to  determine  the  causative  pathological   conditions   in   indi* 
vidual  cases  is  not  always  easy  or  in   all  cases  practicable,     Tl 
on  duodenitis  or  gastro-duodenitts  is  to  be  inferred   from  the  - 
ihese  affections  preceding  and  a<^companying  the  jiiundico^ — rjnmciy,  :i 
nausea,  vomiting:*  and  tenderness  over  or  in  the  ut^ii:hborlu>od  nV  tl 
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tn'om.  The  presence  of  a  gall-stone  may  be  inferred  from  the  pre-existence 
lad  coexistence  of  the  symptoms  of  hepatic  colic.  A  tumor  which  presses 
ipoD  the  common  duct  may  be  discoverable  by  manual  exploration.  From 
Jie  character  of  the  tumor  and  the  coexisting  symptoms  its  cancerous  nature 
Baj  sometimes  be  inferred.  Occlusion  as  a  result  of  inflammation  of  the 
Incts  exclusive  of  duodenitis,  from  lumbricoid  worms  in  the  common  duct, 
lod  from  other  causes,  cannot  be  determined  during;  life.  The  existence  only 
»f  olistniction  is  determinable  in  such  cases.  Not  infrequently  the  distended 
»tU-bladder  may  be  felt,  and  this  is  positive  evidence  that  the  jaundice 
svolves  obstruction  of  the  common  duct. 

In  the  TREAT3IENT  of  jaundice  it  has  been  the  custom  to  prescribe 
fcCtive  cathartics  and  emetics  under  an  idea  of  removing  the  obstruction  by 
jhcir  operation.  If,  however,  the  jaundice  be  connected  with  duodenitis  or 
sastro-duodenitis,  not  only  are  these  measures  inefllectual,  but  they  can  hardly 
fail  to  do  harm.  If  the  obstruction  be  caused  by  a  gall-stone,  its  passage  will 
DOt  be  hastened  by  these  measures ;  and  they  will  weaken  the  patient  with- 
3»i  doing  good  if  the  jaundice  depend  on  a  tumor  pressing  on  the  common  or 
bepatic  duct.  As  remedies,  then,  addressed  to  the  obstruction  giving  rise  to 
the  jaundice,  cathartics  and  emetics  are  contraindicated. 

The  treatment  of  jaundice  in  the  majority  of  cases  is  to  be  addressed  to  a 
sahtcute  inflammation  of  the  stomach  and  duodenum.  Laxatives  or  cathar- 
tics are  required  only  for  the  relief  of  constipation,  and  when  required  the 
mildest  forms  are  to  be  preferred.  There  is  no  ground  for  the  supposition 
that  mercury  exerts  any  special  efiicacy,  but  a  few  grains  of  calomel  and 
Wne  mass  frequently  prove  as  mild  and  efiective  as  any  form  of  cathartic  or 
laxative,  followed,  if  necessary,  by  a  saline  draught.  The  latter  alone  will 
often  suffice.  The  saline  mineral  waters,  such  as  the  Congress  or  Kissingen 
▼ater.will  frequently  secure  an  adequate  laxative  cflfect.  Kemedies  to  soothe 
the  inflamed  mucous  membranes  are  useful,  such  as  small  doses  of  morphia  or 
flomeof  the  succedanea  of  opium — namely,  belladonna,  hyoscyamus,  conium, 
«tc.  Conium  has  been  considered  as  a  remedy  having  special  efiicacy  in 
jaondice.  Its  apparent  efficacy  may  be  accounted  fur,  in  part  by  its  useful- 
Bess  as  a  soothing  remedy  and  partly  by  its  supplanting  active  cathartics 
aad  emetics,  which  are  injurious.  The  diet  should  be  bland  and  digestible. 
Fatty  articles  of  food  should  be  excluded,  and  to  these  tlie  patient  generally 
liafl  an  antipathy.  A  blister  over  the  epigastrium  has  seemed  to  me  to  be 
Qiefol.  Accidental  symptoms  will  of  course  claim  appropriate  palliative 
measures.  If  a  distended  gall-bladder  can  be  felt,  pressure  upon  it  will 
lometimes  remove  the  obstruction,  the  tumor  disappearing  under  this  pro- 
cedure. This  fact  I  have  verified.  Pressure,  however,  should  not  be  made 
villi  such  force  as  to  incur  risk  of  rupture.  Gerhardt  has  found  the  induced 
ennentof  electricity  to  be  useful  by  exciting  spasmodic  contractions  of  the 
■oscular  coat  of  the  gall-bladder.*  A  bubbling  sound,  caused  by  the  pas- 
sage of  the  bile  into  the  duodenum,  may  sometimes  be  heard  occurring  with 
the  disappearance  of  the  tumor. 

In  cases  of  jaundice  connected  with  the  passage  of  gall-stones  the  palliation 
of  pain  is  the  chief  object  of  treatment.  The  occurrence  of  jaundice  does  not 
add  indications  to  those  which  have  been  already  considered  as  pertaining  to 
the  passage  of  gall-stones  or  hepatic  colic.  (Vide  p.  538.) 

Jaundice  dependent  on  irremediable  causes,  such  as  permanent  occlusion 
•f  the  biliary  ducts  or  the  pressure  of  a  tumor,  does  not  admit  of  cure,  and 
the  existence  of  an  irremediable  cause  is  to  be  inferred  when  the  jaundice 
persista  for  several  months  or  years.  Yet  I  have  repeatedly  met  with  cases 
»  whiehy  after  the  persistence  of  jaundice  for  many  months,  recovery  at 

*  UAer  Idenu  gaatro-duodenalis,  von  C.  Gerhardt,  Leipzig,  1871. 
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length  took  place,  and  I  have  known  recovery  to  take  place  af^er  a 
ent  jaundice  for  several  years.  A  fecal  tumor  in  the  transverse  cok 
movable  right  kidney  have  been  known  to  give  rise  to  jaundice  by  | 
on  the  common  duct.  A  fecal  tumor  may  be  removed,  but,  in  general, 
80  situated  as  to  produce  obstruction  are  persisting.  In  cases  not  ad 
of  cure  the  objects  of  treatment,  as  regards  the  jaundice,  are  the  elin 
of  bile  by  the  renal  and  cutaneous  emunctories  and  the  support  of  the 
of  life  in  order  to  postpone  as  long  as  possible  the  fatal  termination, 
view  to  the  elimination  of  bile,  the  action  of  the  kidneys  may  be  exc 
the  vegetable  diuretic  remedies,  and  the  functions  of  the  skin  maintai 
the  use  of  the  warm  bath  and  by  guarding  against  vicissitudes  of  U 
ture.  The  powers  of  life  are  to  be  supported  by  a  nutritious  diet,  U 
with  all  the  hygienic  means,  moral  and  physical,  of  invigorating  the  i 
In  cases  of  jaundice  ending  in  recovery  it  is  to  be  borne  in  mind  tl 
yellowness  of  the  skin  continues  for  some  time  after  the  absorption 
has  ceased.  The  coloring  matter,  being  outside  of  the  vessels,  remain 
the  cholaamia  no  longer  exists.  Of  the  continuance  of  the  cholasmia 
the  condition  which  occasioned  the  jaundice  the  urine  affords  th 
reliable  evidence.  The  affection  is  to  be  considered  as  having  endec 
the  coloring  matter  ceases  to  be  apparent  in  the  urine.  I  have  knoi 
lowness  of  the  skin  to  persist  for  several  months  after  the  disappean 
bile-pigment  from  the  urine.  In  the  case  in  which  this  was  obsen 
jaundice  had  existed  for  a  year.  The  absorption  is  probably  slow 
portion  as  the  jaundice  has  been  of  long  duration. 

Functional  Affections  of  the  liver. 

Functional  affections  of  the  liver  have  hitherto  held  a  prominent  p 
pathological  speculations,  and  they  are  still  often  mentioned  by  physic 
conversing  with  each  other  and  with  their  patients ;  but  in  a  clinica 
of  view,  with  our  present  knowledge,  the  importance  of  the  functions 
tions  of  the  liver  is  in  striking  contrast  with  the  frequency  with  whi 
organ  is  referred  to  as  the  source  of  morbid  phenomena. 

It  is  customary  with  many  to  refer  a  certain  group  of  symptoms 
gestion  of  the  liver.     The  nature  of  these  symptoms  and  the  propr 
considering  them  as  dependent  upon  hepatic  congestion  have  alread 
discussed  in  the  article  on  Congestion  of  the  Liver  (p.  625). 

Physiology  teaches  us  that  the  liver  is  endowed  with  various  functi 
which  the  most  important  are  the  secretion  of  bile,  the  production  ti 
haps  the  transformation  of  glycogen,  and  the  metamorphosis  of  the  t 
nous  and  other  constituents  of  the  products  of  digestion  which  are  al 
by  the  portal  vein. 

The  action  of  the  liver  upon  the  products  of  digestion  which  are  tl 
by  the  rootlets  of  the  portal  vein,  although  not  well  understood,  is  pi 
an  important  one.  The  liver  seems  to  be  an  important,  although  not  tl 
seat  of  the  formation  of  urea.  It  may  be  believed,  therefore,  that  str 
and  functional  disorders  of  the  liver  interfere  with  the  alterations  wb 
absorbed  products  of  digestion  normally  undergo  in  the  liver,  but  oui 
ledge  of  this  subject  is  too  imperfect  to  admit  of  more  than  profitless 
lation. 

The  views  concerning  abnormalities  in  the  glycogenic  function  of  tl 
have  already  been  considered  in  Part  I.  (p.  71)).  There  remain,  there 
be  considered  only  the  functional  disturbances  in  the  secretion  of  bile 

Functional  disorders  of  the  biliary  secretion  are  a  morbid  excess,  a 
deficiency,  and  a  vitiation  of  the  bile.     A  morbid  excess  of  bile  is  si 
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to  enter  into  the  etiology  of  diarrhoea,  colic,  and  sporadic  cholera  in  certain 
easen.     Deficiency  of  bile  is  often  treated  as  a  functional  affection  under  the 
aaftue  of  torpor  of  the  it'ver,  remedies  being  given  to  increase  the  biliary  secre- 
tion.   A  whitish  or  ashy  color  of  the  stools  probably  is  evidence  of  deficient 
secretion,  although  this  appearance  may  arise  from  undue  absorption  of  bile 
from  the  intestinal  canal.    Every  practitioner  is  familiar  with  this  appearance 
of  the  stools  in  young  children  and  after  the  administration  of  opium.     The 
prodaction  of  the  so-called  bilious  stvofs  by  the  use  of  mercury  is  well  known. 
Torpor  of  the  liver  is  a  phrase  oflen  applied  to  cases  in  which  the  morbid 
condition  is  obscure.     It  affords  an  acceptable  explanation  to  patients,  owing 
to   the  popular  notion  that  the  liver  plays  an  important  part  in  the  ailments 
referable  to  digestion  and  to  the  nervous  system ;  and,  whatever  may  be  the 
rationale,  a  mercurial  cathartic  or  laxative  often  affords  relief  of  the  symp- 
toms, which  are  vaguely  called  bilious.     A  deficiency  of  precise  knowledge 
Inspecting  excess  and  deficiency  of  the  secretion  of  bile  as  functional  dis- 
orders must  be  confessed,  but  as  regards  vitiation  of  bile  the  deficiency  of 
knowledge  is  still  greater.     Acrid  bile  is  supposed  to  be  sometimes  secreted, 
and     the  greenish  color  of  the  stools,  often  observed,  especially  in  children, 
has   Y^eeu  regarded  as  denoting  a  morbid  quality  of  bile.    It  is  not  improbable 
tha^   a  vitiated  bile  may  be  secreted,  but  it  is  impossible  to  determine  whether 
laorbid  changes  be  due  to  a  faulty  secretion  or  to  causes  acting  within  the 
•^inaentary  canal;  and  nothing  can  be  more  vague  than  to  regard  a  vitiated 
^^^^^tion  of  bile  as  a  functional  disorder  furnishing  therapeutical  indications. 


CHAPTER    XIV. 
Diseases  of  the  spleen.— diseases  of  the  pancreas. 

Diseases  of  the  Spleen. 

^fOST  of  the  diseases  of  the  spleen  are  secondary  to  other  diseases, 
Jll  and  they  are  therewith  considered.  It  is  desirable,  however,  to  bring 
together  the  various  affections  of  the  spleen,  although  few  of  them  require 
detailed  consideration  as  independent  diseases.  The  spleen  bears  to  the 
blood-carrent  much  the  same  relation  that  the  lyniph-glands  do  to  the 
lymphatic  current.  This  explains  the  frequency  with  which  the  spleen  is 
involved  in  the  various  blood  diseases,  particularly  in  those  characterized  by 
the  presence  of  infectious  substances. 

Acuie  congestion  of  the  spleen  is  one  of  the  morbid  elements  in  the  produc- 
tion of  acute  splenic  tumor,  to  be  presently  considered. 

Chronic  pussive  congestion  of  the  spleen  is  caused  by  mechanical  interference 
.  with  the  portal  circulation.  The  most  important  of  its  causes  are  pylephlebitis, 
cirrhosis  of  the  liver,  compression  of  the  portal  vein  by  tumors,  cardiac  disease, 
emphysema  of  the  lungs,  large  effusions  in  the  pleural  cavity,  and  intrathoracic 
tumors.  The  spleen  is  enlarged,  dark  red  in  color,  firm  in  consistence,  and  its 
capsule  is  usually  thickened.  The  enlargement  can  usually  be  determined  by 
physical  examination,  and  this  is  often  of  considerable  assistance  in  diagnosis. 
There  may  be  complaint  of  a  feeling  of  weight  and  tension  in  the  left  hypo- 
chondrium,  but  in  general  no  definite  symptoms  are  referable  to  chronic  pass- 
ive congestion  of  the  spleen. 
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The  spleen,  next  to  the  kidneys,  is  the  most  frequent  seat  of  emMie  infinri.    . 
tions.   The  emboli  are  usually  derived  from  the  left  side  of  the  heart,  bntthn    \ 
may  eome  from  any  part  of  the  aorta  above  the  origin  of  the  splenic  artnv.    ■ 
The  branches  of  the  splenic  artery  do  not  anastomose  with  each  other,  w    j 
that  the  mechanical  effect  of  an  embolus  in  this  organ  is  the  prodaction  of 
an  infarction.     Splenic  infarctions  are  wedge-shaped,  with  the  apex  directed    • 
toward  the  hilum  of  the  spleen.     Splenic  infarctions  may  be  hemorrhagic, 
whit«,  or  mixed  infarctions.     Most  frequently  the  centre  is  white  tnd  tite 
periphery  is  hemorrhagic.      They  are  on  the  average  of  larger  site  tlna 
renal  infarctions.     It  is  said  that  sometimes  the  lodgment  of  an  embolni  ii 
the  spleen  is  attended  by  a  sensation  of  pain,  but  this  is  not  proven;  nor  it 
fact  are  we  able  to  refer  any  symptoms  to  the  bland  infarctions  of  tUi 
organ.     If  life  be  sufficiently  prolonged,  an  embolic  infarction  termimtei  ii 
the  formation  of  a  fibrous  cicatrix  which  may  contain  blood-pigmeDt  and 
lime  salts. 

If  the  embolus  contain  infectious  substances,  generally  in  the  form  of 
micro-organisms,  it  produces,  in  addition  to  its  mechanical  effects,  suppora- 
tion  leading  to  the  formation  of  an  abscess.  In  rare  instances  a  gaogrenou 
focus  is  produced  by  an  infectious  embolus. 

Embolic  ahscasses  are  produced  in  many  cases  of  acute  ulcerative  eodo* 
carditis  and  in  pysemia.      Such  abscesses  are  generally  of  small  siie  anj 
do  not  admit  of  positive  diagnosis.      The  symptoms  are  those  of  the  dis- 
eases named.     These  diseases  are  usually  attended  by  more  or  less  enlarg*- 
ment  of  the   spleen,  whether  abscesses  be  present  in  this   organ  or  not 
Embolic  abscesses  may,  however,  attain  a  large  size,  especially  by  the  eotki- 
cence  of  a  number  of  abscesses.    Splenic  abscess  may  be  produced  indepeai 
ently  of  emboli.    It  may  be  caused  by  wounds  of  the  spleen.    It  rarely  followi 
severe  injuries  without  wounds  which  involve  this  organ.     It  occurs  Kine* 
times  as  a  complication  of  various  infectious  diseases,  such  as  relapsing  ferer, 
typhoid  fever,  and  intermittent  fever,  where  an  embolic  origin  cannot  be  demos-    i 
strated.     Abscess  may  be  caused  by  perforation  of  a  gastric  ulcer  into  this    - 
organ  or  by  extension  of  suppuration  from  adjoining  parts.     Sometimes  M 
cause  can  be  determined  for  an  abscess  in  the  spleen.      The  size  of  th 
abscess  may  be  enormous.     Sometimes  all  of  the  splenic  tissue  is  deatrojed    i 
and  only  the  capsule  remains.     The  abscess  may  burst  in  different  direction^    j 
as  into  the  peritoneal  cavity,  the  stomach,  the  intestine,  the  chest,  and  eIte^    ] 
nally.      Except  when  the  abscess  presents  itself  as  a  fluctuating  tumor  t 
positive  diagnosis  from  symptoms  and  signs  is  impracticable.    An  exploratory 
puncture  may  aid  in  the  diagnosis  by  demonstrating  the  presence  of  put 
The  prognosis  and  treatment  in  cases  of  splenic  abscess  are  essentiallj  tJN 
same  as  in  abscess  of  the  liver.  (See  p.  598.) 

Acute  splenic  tumor  is  one  of  the  most  important  pathological  changes  of 
the  spleen.  By  this  name  is  designated  the  enlargement  of  the  spleen  whiek 
forms  one  of  the  most  frequent  and  essential  lesions  of  many  acute  infectiois 
diseases.  Nearly  every  acute  infectious  disease  may  at  times  be  aceonptniel 
by  splenic  enlargement,  but  there  are  certain  of  these  diseases  in  wUek 
swelling  of  the  spleen  is  more  constant  than  in  others.  Acute  splenic  UUMT 
is  nearly  always  present  in  relapsing  fever,  typhoid  fever,  typhus  fever,  aid 
intermittent  and  remittent  fevers.  It  is  usually  or  frequently  present  ii 
pyaemia  and  septicaemia,  including  puerperal  fever,  in  epidemic  cerebro-spimd 
meningitis,  erysipelas,  acute  lobar  pneumonitis,  diphtheria,  acute  yellow  atit- 
phy  of  the  liver,  acute  miliary  tuberculosis,  the  acute  exanthematons  fettfi, 
etci  It  has  been  observed  during  the  primary  and  the  secondary  periods  of 
syphilis. 

The  spleen  is  enlarged,  often  twice  or  thrice  its  normal  me  \  it«  < 
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M  soft,  its  color  dark  red  or  bluish-red ;  and  upon  section  the  pulp  swells  above 
the  surface.  The  Malpighian  bodies  are  generally  invisible,  but  they  may  be 
distinct  or  even  enlarged.  The  enlargement  is  due  to  active  congestion  and  to 
an  increase  in  the  number  of  cells  in  the  spleen,  some  of  which,  at  least,  are 
produced  by  proliferation  of  the  pre-existing  cells.  The  lesion,  therefore,  in 
acute  splenic  tumor  is  an  acute  hyperplastic  splenitis.  In  splenic  swellings 
of  short  duration  probably  the  change  does  not  pass  beyond  active  congestion. 

The  acute  splenic  tumor  of  infectious  diseases  is  believed  to  be  due  to  the 
accumulation  in  the  spleen  of  noxious  substances  present  in  the  blood,  these 
substances  acting  as  an  irritant  and  causing  congestion  and  inflammation. 
That  these  substances,  in  many  cases  at  least,  are  micro-organisms  seems  cer- 
tain. The  accumulation  of  these  organisms,  as  well  as  of  fine  particles  in  gen- 
eral, is  explained  by  the  peculiarities  of  the  circulation  in  the  spleen,  which 
render  this  organ  a  kind  of  filter  for  the  blood,  as  the  lymphatic  glands  are 
for  the  lymph. 

Clinically,  the  chief  importance  of  acute  splenic  tumor  is  the  aid  which  its 
recognition  affords  in  diagnosis.  In  rare  instances  the  swelling  of  the  spleen 
has  led  to  rupture  of  the  organ  and  fatal  hemorrhage  into  the  peritoneal 
cavity.  This  is  an  accident  which  has  occurred  in  typhoid  fever,  intermittent 
fever,  and  other  acute  infectious  diseases. 

Under  the  name  of  chronic  splenic  tumor  are  included  enlargements  which 
occur  in  a  variety  of  chronic  diseases,  of  which  the  most  important  are  mala- 
rial fever,  leucocythaemia,  and  pseudo-leucocythiemia.  A  similar  enlargement 
is  met  with  in  some  cases  of  syphilis.  The  enlargement  is  due  to  a  chronic 
hyperplastic  splenitis,  but  the  morbid  appearances  vary  in  different  diseases ; 
in  some  cases  the  hyperplasia  affecting  especially  the  trabecular  tissue,  and  in 
others  affecting  uniformly  the  cells  and  the  trabeculjc.  These  differences  are 
considered  in  connection  with  the  different  diseases  in  which  chronic  splenic 
tumor  occurs. 

Chronic  interstitial  splenitis  occurs  sometimes  without  apparent  cause, 
although  in  most  cases  it  is  referable  either  to  malaria. or  to  syphilis. 

Enlargement  of  the  spleen,  acute  or  chronic,  is  not  attended  with  much 
pain  or  with  tenderness  on  pressure.  If  not  greatly  enlarged,  there  may  be 
DO  local  symptoms  directing  attention  to  an  affection  of  the  organ.  If  much 
enlarged,  its  weight  occasions  a  sense  of  uneasiness  and  tension  in  the  left 
hypochondrium.  Disconnected  from  the  pathological  associations  under 
which  it  is  generally  presented,  it  may  exist  without  any  notable  general 
symptoms. 

Splenic  enlargement  is  generally  ascertained  without  difliculty,  by  palpa- 
tion and  percussion.  In  some  cases  the  enlarged  organ  extends  upward, 
pushing  up  the  diaphragm,  and  causing  an  evident  projection  of  the  Ailse 
ribs  of  the  left  side  of  the  chest.  Its  upper  border  is  accurately  indicated 
by  the  line  of  demarcation  between  pulmonary  resonance  and  flatness  on  per- 
cussion, and  the  lower  border  is  determined,  approximately,  by  finding  the 
upper  limits  of  tympanitic  resonance.  In  other  cases  the  organ  is  dragged 
downward  by  its  weight,  and  it  may  descend  as  low  as  the  brim  of  the  pelvis. 
Under  these  circumstances,  if  the  abdominal  walls  be  thin  and  relaxed,  the 
cwgan  may  be  grasped  by  the  hand  and  restored  to  its  normal  position.  The 
form  will  serve  to  distinguish  it  from  the  other  abdominal  tumors.  The 
notches  on  the  anterior  border  may  sometimes  be  felt  through  the  abdominal 
walls.  An  enlarged  spleen  is  depressed  by  the  act  of  inspiration  and  recedes 
in  the  act  of  expiration.  Its  normal  limits  in  the  left  infra-axillary  region 
are  the  ninth  and  eleventh  ribs.  When  enlarged,  its  lower  border  extends 
downward  and  anteriorly.  Pulsation  of  an  enlarged  spleen,  in  connection 
with  aortic  regurgitation,  has  been  observed. 
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The  TREATMENT  of  acute  enlargement  involves  the  indications  belonging  to 
the  infectious  diseases  with  which  it  is  associat^^d.     Associated  with  malarial 
fever,  experien9e  shows  a  special  influence  of  large  doses  of  quinia,  aalicin, 
and  other  antiperiodic  remedies  upon  the  spleen.     These  remedies  are  also 
indicated  in  chronic  malarial  enlargement.     There  is  ground  for  attribatisg 
to  quinia,  given  in  full  doses,  an  effect  upon  the  enlargement  in  other  iofee- 
tious  diseases  than  malarial  fever.    The  treatment  in  chronic  enlargement  Bot 
due  to  malaria  has  reference  to  the  associated  diseases — namely,  cirrhosis  of 
the  liver,  leucocythaemia,  etc.    There  is  no  special  course  of  medication  to  he 
pursued.     Generally,  chalybeate  tonics,  continued  steadily  for  a  long  ^mt, 
are  useful.     They  are  indicated  in  proportion  as  the  symptoms  and  ngw 
denote  ansemia.     Changing  the  form  of  the  chalybeate  tonic  from  tifflets 
time  is  important.     DaCosta  has  reported  a  case  of  splenic  leucocythanut 
in  which  an  apparent  cure  was  effected  by  the  hypodermic  injection  of  eigot' 

Extravasatwn  of  blood  sometimes  occurs  in  connection  with  vascular  eDgor^^ 
ment  of  the  spleen,  and  the  hemorrhage  may  lead  to  rupture  of  the  capsule ud 
the  escape  of  blood  into  the  peritoneal  cavity.  This  has  been  observed  in  caaei 
of  intermittent  fever,  of  typhoid  fever,  and  during  an  epileptic  paroxysm,  h 
also  occurs  in  connection  with  pregnancy,  both  before  and  after  labor.  Betth 
may  take  place  immediately  from  the  loss  of  blood,  and  in  most  of  the  cisei 
which  have  been  observed  the  duration  of  life  after  the  rupture  has  sot 
exceeded  twenty-four  hours.  The  symptoms  resemble  those  which  follow 
intestinal  perforation,  and  the  differential  diagnosis  cannot  be  made  vitk 
positiveness.  Were  it  practicable  to  recognize  the  accident  by  the  sjmp- 
toms,  the  treatment  would  be  the  same  as  in  cases  of  perforation — namely, 
opium  in  full  doses,  with  perfect  quietude  of  body.  It  would  be  proper  to 
apply  cold  over  the  abdomen.  Nothing  is  to  be  expected  from  treatment 
beyond  palliation. 

The  different  structural  affections  which  have  been  considered  as  seated  ii 
the  liver  are  sometimes  found  in  the  spleen — namely,  waxy  degeneratioB, 
syphilitic  growths,  tuberculosis,  cancer,  and  hydatids.  These  may  involTe 
the  whole  or  only  a  portion  of  the  organ.  They  occasion  enlargement,  ii 
some  instances  giving  rise  to  splenic  tumors,  properly  so  called,  of  greater 
or  less  size. 

Wiixi/  defeneration  of  the  spleen  rarely  exists  except  in  connection  with 
a  similar  affection  in  other  situations,  as  in  the  liver,  kidneys,  and  intestinal 
canal.  There  are  two  forms  of  waxy  spleen — namely,  the  sago  spleen  and  the 
diffuse  waxy  spleen.  In  the  former  the  Malpighian  corpuscles  are  chieij 
affected,  in  the  latter  the  splenic  pulp.  The  enlargement  of  the  organ,  as  a 
whole  or  in  part,  is  sometimes  very  great.  The  diagnosis  is  to  be  based  oi 
the  affection  of  other  organs  and  the  causative  conditions — namely,  sappojti- 
tive  disease  of  bones  or  cachexiae,  especially  syphilis. 

Tuberculous  ddtease  may  be  manifested  anatomically  either  by  miliary  gran- 
ulations or  by  cheesy  collections  called  solitary  tubercles.  The  former  sre 
almost  invariably  present  in  the  acute  miliary  tuberculosis  of  adults  and  it 
tuberculous  disease  affecting  children.  The  spleen  is  very  rarely  the  seat  of 
a  primary  tuberculous  affection.  The  organ  becomes  in  some  cases  mole* 
ratcly  enlarged.  Pain  and  tenderness  are  rarely  present,  and  the  enlarge- 
ment is  generally  the  only  evidence  that  this  organ  participates  in  the  taW 
culous  disease. 

Cancfr  of  the  spleen  is  never  primary,  and  it«  occurrence  is  infreqneifci 
It  is  always  secondary  to  cancer  of  the  liver  or  of  some  other  of  the  abdoB- 
inal  organs.  Cancer  is  to  be  inferred  from  the  development  of  rakais 
enlargement  or  tumors  in  the  course  of  cancer  seated  elsewhere. 

^  Vide  Am,  Joum,  of  Med.  Sciences,  January,  1876. 
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SjfphtUiic  affections  of  the  spleen  in  the  form  of  gummata,  causing  enlarge- 
ment or  appreciable  tumors,  are  to  be  diagnosticated  by  taking  into  account 
oth«r  antecedent  or  coexisting  evidences  of  syphilis,  and  by  excluding  waxy 
de^neration.  As  stated  by  Moslcr,  syphilitic  affections  in  this  organ  "  are 
more  frequently  the  object  of  anatomical  than  of  clinical  observation." 

Ifydatul  tumors  in  the  spleen  are  rare.  Their  history  and  the  means  of 
diagnosis  are  the  same  as  when  they  are  seated  in  the  liver.  (Vide  p.  618.) 
With  reference  to  the  anatomical  characters,  pathology,  prognosis,  and 
treatment  of  the  foregoing  structural  affections  of  the  spleen,  it  suffices  to 
saty  that  in  these  regards  they  are  the  analogues  of  the  corresponding  hepatic 
aflfections. 

Oar  present  knowledge  does  not  enable  us  to  understand  fully  the  conse- 
<|iience8  of  the  impairment  or  loss  of  the  functions  of  the  spleen.     It  is  well 
k.nown  that  this  organ  may  be  removed  from  inferior  animals  without  the 
destruction  of  life  or  serious  injury  to  health.     This  fact  goes  to  show  that 
^httever  may  be  its  functions,  they  are  adequately  performed  by  other  organs 
i^n  its  absence.     There  is  reason  to  believe  that  this  statement  is  applicable 
^  man  as  well  as  to  inferior  animals.     A  case  was  communicated  to  me  in 
^861  by  Dr.  John  L.  Alston  of  Texas,  in  which,  after  an  abdominal  wound 
^y  a  musket'ball,  a  portion  of  the  spleen  protruded  three  and  a  half  inches 
^H  length  and  two  and  a  half  inches  in  width.     The  protruding  portion  was 
ligated  and  it  dropped  off  on  the  fourth  day.     Recovery  took  place  rapidly, 
&nd  the  patient  was  in  a  short  time  discharged  from  the  hospital  entirely 
well.     Cases  have  been  reported  in  which  the  entire  spleen,  having  escaped 
through  a  wound,  was  removed,  recovery  taking  place  and  the  health  remain- 
ing good  for  years  afterward.     There  have  been  several  cases  recorded  of  con- 
genital absence  of  the  spleen  without  apparent  detriment  to  health.     Within 
the  last  twenty-five  years  several  surgeons  have  ventured  upon  the  removal 
of  this  organ  for  great  enlargement.     In  the  majority  of  instances  patients 
have  died  from  the  immediate  effects  of  the  operation.     In  view  of  the  dan- 
ger the  operation  is  not  warrantable. 

The  spleen  is  sometimes  dUlucnted  downward  as  an  effect  of  tight-lacing 
or  other  causes  not  always  apparent  (wandering  spleen).  The  organ  may  or 
may  not  be  enlarged.  It  is  important  to  distinguish  between  the  dislocated 
organ  and  simple  enlargement.  If  dislocated,  the  organ  is  to  be  restored  by 
pressure  with  the  hand  and  retained  in  its  normal  situation  by  an  appropriate 
mechanical  supporter. 

Affections  of  the  Pancreas. 

Owing  to  their  infrequency  and  to  their  obscurity  as  regards  diagnosis,  affec- 
tions of  the  pancreas  require  in  this  work  but  a  brief  notice.  This  gland 
may  be  the  seat  of  inflammation,  acute  or  chronic.  Of  all  the  glandular 
organs — liver,  ovaries,  testes,  kidneys,  etc. — the  pancreas  is  perhaps  the  least 
liable  to  become  inflamed.  Acute  pancreatitis  has  been  found,  on  examina- 
tion after  death,  to  occur  in  cases  of  continued  fever,  of  puerperal  fever,  of 
pysemia,  and  apparently  as  a  result  of  the  eniplovnient  of  mercury.  The 
morbid  appearances  denoting  acute  inflammation  are  hypcraemia,  softening, 
enlargement,  and  suppuration.  Gangrene  has  been  observed,  and  even  the 
discharge  of  necrosed  portions  of  the  pancreas  by  the  rectum.  The  symp- 
toms which  have  been  observed  are,  pain  referable  to  the  epigastrium,  vom- 
iting, diarrhcea.  chills,  and  more  or  less  febrile  movement.  The  data  for 
determining  the  clinical  history  of  the  affection  are  insufficient.  A  discharge, 
by  vomiting  and  stool,  of  a  liquid  resembling  saliva,  supposed  to  be  the  pan- 
creatic secretion,  has  been  thought  to  be  a  diagnostic  symptom,  but  there  is 
41 
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no  reliable  evidence  of  the  correctness  of  this  opinion.  The  presence  of  b| 
in  the  stools  has  been  supposed  to  be  a  diagnostic  symptom.  The  diagiuMk 
with  our  present  knowledge,  is  impracticable.  An  abscess  of  the  pancii^ 
has  been  known  to  open  into  the  stomach.  Chronic  pancreatitis  is,  if  pi^ 
sible,  even  more  obscure,  as  regards  diagnostic  symptoms,  than  the  teili 
form  of  the  disease.  In  a  case  observed  by  Wilks  death  followed  extreai 
emaciation  without  any  symptoms  pointing  to  the  seat  of  the  disease.^  Fn« 
what  has  been  stated  with  regard  to  the  diagnosis,  it  follows  that  it  is  impo^ 
siblc  to  form  an  opinion  as  to  the  proportion  of  cases  in  which  either  teili 
or  chronic  pancreatitis  ends  in  recovery. 

The  pancreas  may  be  the  seat  of  either  primary  or  secondary  cancer,*  Pi 
mary  cancer  most  frequently  begins  at  the  head  of  the  pancreas.  It  k 
usually  of  the  scirrhous  variety.  Medullary  cancer,  colloid  cancer,  and  ejfit* 
drical-celled  epithelioma  also  occur  in  this  situation.  Enlargement  of  tW 
head  of  the  pancreas  from  chronic  inflammation,  cancerous  disease,  or  thi 
formation  of  cysts  may  constitute  a  tumor  discoverable  by  manual  ezplon^ 
tion.  The  diagnosis  involves  its  discrimination  from  other  tumors  in  tki 
same  situation.  It  is  most  likely  to  be  confounded  with  aneurism  of  tkt 
aorta  and  cancer  of  the  pylorus.  A  pulsation  may  be  communicated  to  tki 
tumor  from  the  aorta,  and  this  is  suggestive  of  aneurism.  The  diagooiCii 
symptoms  and  signs  of  aneurism  of  the  abdominal  aorta  are  to  be  songht  br, 
and  this  affection  may  be  excluded  by  their  absence.  A  positive  discrtiaiBi* 
tion  between  cancer  of  the  pancreas  and  cancer  of  the  pylorus  can  scarcely  kt 
made.  The  main  points  which  weigh  in  favor  of  cancer  of  the  pancreas  are,  kn 
prominence  of  gastric  symptoms  than  in  cancer  of  the  stomach  (ridep.431)| 
the  presence  of  jaundice,  fatty  stools,  and  sugar  in  the  urine.  The  conneetiot 
between  structural  disease  of  the  pancreas  and  fatty  diarrhoea  has  been  oo^ 
sidered  in  treating  of  the  latter.  (Vide  p.  510.)  The  presence  of  freefttii 
the  alvine  dejections,  taken  in  connection  with  a  tumor  supposed  to  be  a 
enlarged  pancreas,  is  undoubtedly  a  point  of  much  weight  in  the  diignoai 
The  absence  of  fatty  dejections,  under  these  circumstances,  is  not  proof  agaiuli 
but  their  existence  is  strong  evidence  for,  the  supposition  that  the  tumor  ii  ■ 
pancreatic.  Glycosuria  has  been  observed  in  several  cases  of  cancer  of  tkt.' 
pancreas. 

Enlargement  of  the  head  of  the  pancreas  may  give  rise  to  serious  nai 
from  pressure  upon  adjacent  parts.     The  duct  leading  from  the  pancreaiil.^ 
sometimes  compressed,  and  dilatation  of  its  branches  within  the  organs  eniMi  s 
Pressure  upon  the  ductus  communis  choledochus,  involving  obstruction  to th  ^ 
flow  of  bile,  is  followed  by  the  retention  of  this  secretion,  causing  perasteil 
jaundice,  dilatation  of  the  bile-ducts,  and  at  length  disorganization  of  the    ^ 
liver.      An    enlarged  pancreas    may   cause   obstruction  of  the   pylorus  or 
duodenum,  and  this  renders  it  difiicult  to  differentiate  the  affection  from  ctneer 
of  the  pylorus.    Pressure  upon  the  portal  vein  may  exist  to  such  an  extent  ei 
to  give  rise  to  hydro-peritoneum. 

Disease  of  the  pancreas,  particularly  atrophy,  has  been  found  asftociitel 
with  glycosuria  sufficiently  often  to  render  not  improbable  a  pathological  eoi- 
nection  with  the  latter  disease  in  some  although  not  in  all  cases. 

An  abnormal  deposit  of  fat  occurs  in  the  pancreas  in  two  forms :  first,  II 
/atf^  defeneration  of  the  glandular  cells  of  the  pancreas ;  and  second,  II 
liponiafosis^  or  development  of  adipose  tissue  between  the  acini,  which  mayVl 
thereby  obliterated.  We  know  no  symptoms  referable  to  lipomatosis  of  th 
pancreas. 

*  Pathological  Anatomy, 

'  For  an  analysis  of  37  cases  by  DaCosta,  vide  Proceedings  of  the  Patkologied  &oito 
of  PhUadeiphia,  1858. 
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Zenker*  and  Klebs  have  described  cases  of  sudden  death  in  which  the  only 
important  lesion  found  was  hemorrhage  within  and  around  the  pancreas,  com- 
bined with  fatty  degeneration.  Similar  cases  have  been  reported  under  the 
name  of  acute  hemorrhagic  pancreatitis,  in  which  the  interstitial  tissue  of  the 
gland  was  infiltrated  with  lymphoid  cells.  Necrosis  of  adipose  tissue  in  and 
aboot  the  pancreas  has  also  been  observed  in  several  cases.  Sudden  death  has 
also  been  known  to  attend  carcinoma  of  the  pancreas.^  The  symptoms  in 
some  of  these  cases  have  been  severe  epigastric  or  abdominal  pain,  sometimes 
icterus,  vomiting,  subnormal  temperature,  and  collapse.  The  explanation 
offered  by  Zenker  for  the  sudden  death  is  the  occurrence  of  a  reflex  paralysis 
of  the  heart  from  a  coincident  affection,  by  pressure  or  otherwise,  of  the  cocliac 
plexus  and  semilunar  ganglion. 

Finally,  calculi  sometimes  form  within  the  pancreatic  ducts,  varying  in  size 
from  that  of  a  pea  to  an  almond.  These  have  been  found  in  considerable 
number.  In  their  journey  along  the  excretory  passage  to  the  duodenum  they 
may  occasion  severe  pain  resembling  that  caused  by  biliary  calculi.  Parox- 
ysms of  pain  due  to  the  passage  of  pancreatic  calculi  or  attacks  of  pancreatic 
colic  are  doubtless  sometimes  attributed  to  gall-stones,  and  it  is  not  practica- 
ble, with  our  present  knowledge,  to  make  the  differential  diagnosis.  The  dif- 
ferential diagnosis  is  not,  practically,  very  important,  since  the  indications  for 
treatment  are  the  same  in  either  case.  Clinical  observation  with  reference 
to  the  presence  of  free  fat  in  the  dejections  may  show  this  symptom  to  be 
present  in  cases  in  which,  without  special  attention,  it  is  overlooked ;  and  it 
may  be  found  that  this  symptom  is  of  much  value  in  the  diagnosis  of  affec- 
tions of  the  pancreas.' 

A  cystic  tumor  of  the  pancreas  may  attain  to  a  large  size.  Dr.  N.  Senn  has 
reported  a  case  in  which  occlusion  of  the  common  duct  led  to  the  formation 
of  a  tumor  containing  three  quarts  of  liquid.  Laparotomy  and  the  removal  of 
the  contents  of  the  cyst  were  followed  by  complete  recovery.^ 

'  TaqMati  d,  ^7Un  Verpammlung  Deuifchtr  Natnrforwher. 

«  Haber,  DeutM^hn  Arehhf.  klin.  Med.,  Bd.  15,  p.  455. 

'  For  a  full  consideration  of  affections  of  the  pancreas,  the  article  by  Friedreich,  in 
Ziem»Men'9  Qfdnpctdia,  Amer.  ed.,  vol.  iii.,  and  the  article  by  Hunil)ert'Moliere,  in  the 
Komveau  Didicnnaire  de  MSdecine  ft  de  Chintrqie.  (1873),  may  l)e  referred  to;  also, 
Chvostek,  "Klinische  Beitra^  zu  den  Krankheiten  des  Pancreas,"  Wimer  med.  Biatfer, 
1K79,  No.  33  et  nfq.  Vide,  al«*o,  an  elaborate  article  on  ''Calculus  and  Other  Affections 
of  the  Pancreatic  Ducts,"  bv  George  Woodruff  Johnson,  M.  D.,  in  the  Am.  Joum.  of  Med. 
Seieure*,  Oct.,  1883. 

*  Vide  article  in  the  Journal  of  the  Am.  Med.  Afnocmtion,  Oct.  3,  1885.  Six  additional 
,  being  all  to  be  found  in  medical  literature,  are  reported  in  this  article. 
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no  reliable  evidence  of  the  correctness  of  this  opinion.     T) 
in  the  stools  has  been  supposed  to  be  a  diagnostic  sympton- 
with  our  present  knowledge,  is  impracticable.     An  abscc- 
has  been  known  to  open  into  the  stomach.     Chronic  put 
sible,  even  more  obscure,  as  regards  diagnostic  symptoi. 
form  of  the  disease.     In  a  case  observed  by  Wilks  dear? 
emaciation  without  any  symptoms  pointing  to  the  seat  of  ' 
what  has  been  stated  with  regard  to  the  diagnosis,  it  foU 
sible  to  form  an  opinion  as  to  the  proportion  of  caaes  v 
or  chronic  pancreatitis  ends  in  recovery. 

The  pancreas  may  be  the  seat  of  either  primary  or  se( 
mary  cancer  most  frequently  begins  at  the  head  of 
usually  of  the  scirrhous  variety.     Medullary  cancer,  a- 
drical-celled  epithelioma  also  occur  in  this  sitaation. 
head  of  the  pancreas  from  chronic  inflammation,  cai 
formation  of  cyst«  may  constitute  a  tumor  diaoovera 
tion.     The  diagnosis  involves  its  discrimination  fro 
same  situation.     It  is  most  likely  to  be  confoandc 
aorta  and  cancer  of  the  pylorus.     A  pulsation  may 
tumor  from  the  aorta,  and  this  is  suggestive  of  ai 
symptoms  and  signs  of  aneurism  of  the  abdominal : 
and  this  affection  may  be  excluded  by  their  abaenof 
tion  between  cancer  of  the  pancreas  and  cancer  of  t  - 
made.   The  main  points  which  weigh  in  favor  of  can 
prominence  of  gastric  symptoms  than  in  cancer  ot 
the  presence  of  jaundice,  fatty  stools,  and  eiigar  in 
between  structural  disease  of  the  pancreas  and  1': 
sidercd  in  treating  of  the  latter.  (Vide  p.  610.) 
the  alvine  dejections,  taken  in  connection  u.. 
enlarged  pancreas,  is  undoubtedly  a  point  of  n 
The  absence  of  fatty  dejections,  under  these  vn 
but  their  existence  is  strong  evidence  for,  » * 
pancreatic.     Glycosuria  has  been  observed 
pancreas. 

Enlargement  of  the  head  of  the  pancrea 
from  pressure  upon  adjacent  parts.     The  d 
sometimes  compressed,  and  dilatation  of  its  1 
Pressure  upon  the  ductus  communis  choledi 
flow  uf  bile,  is  followed  by  the  retention  <•! 
jaundice,  dilatation  of  the  bile-ducts,  am' 
liver.      An    enlarged  pancreas   may   can 
duodenum,  and  this  renders  it  difficult  to  ft 
of  the  pylorus.    Pressure  upon  the  porta' 
to  give  rise  to  hydro-peritoneum. 

Disease  of  the  pancreas,  particalarly 
with  glycosuria  sufficiently  often  to  ren- 
nection  with  the  latter  disease  in  some  . 

An  abnormal  deposit  of  fat  occurs  i 
/affi/  defeneration  of  the  glandular  c 
h'poniafosis,  or  development  of  adipose 
thereby  obliterated.     We  know  no  s;. 
pancreas. 


*  Pathological  Anatomy, 
«  For  an  analysis  of  37  cases  by  DsCc- 
of  PhUadelphia,  1858. 
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iisappear.    Cerebral  hyper- 
may  be  followed  by  transu- 
r.  the  choroid  plexuses,  and 
:  v\*  reddish-brown  amorphous 
lierivaseular  spaces  has  been 
•ri.     The  presence  of  a  certain 
:iior  than  patholof^ical. 
.  i>.  may  be  active  or  passive.     In 
I'lood  is  brought  to  the  cerebrum 
Mood  accumulates  in  the  brain  in 
urn  by  the  veins. 
■  Libit  predisposes  to  active  determina- 
tnrce  of  the  heart's  action,  especially 
•phy  of  the  left  ventricle,  may  cause 
I'liy  of  the  left  ventricle  is,  in  the  great 
I'i'iisation  of  some  obstruction  to  the  cir- 
l»roduce  cerebral  congestion ;  but  in  the 
■J   forms  of  chronic  Bright's  disease,  and  in 
at  hie  cardiac  hypertrophy,  active  cerebral 

:uTve8  supplying  the  cerebral  arteries  and  irri- 

«ri;  to  be  reckoned  among  the  causes  of  active 

I'ten  experimentally  demonstrated  that  divi>i(m 

rk  causes  hypersvmia  of  the  intracranial  vessels.* 

-inmg  mental  emotion  may  cause  hypenvniia  by 

I  "tor  nerves.       Nitrite  of  aniyl  produces  cerebral 

Ihere  are  reasons  for  believing  that  one  form  of 

-  the  result  of  unilateral  vaso-motor  paralysis  caus- 

tlie  cerebral  vessels,  resulting  from  some  o])struction 
■  iin  the  aorta  into  other  branches,  has  been  considered 

kerniann,  Virrh.  Arrh.,  ISoS,  Bd.  l'>,  p.  4:>1. 
i.ilendortt;  ihid.,  Bd.  41 ;   Bergcr,  ibid.,  lid.  59. 
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as  giving  rise  to  cerebral  hypcraemia.  As  causes  of  this  collateral 
have  been  regarded  stenosis  of  the  aorta  at  the  point  of  entrance 
ductus  Botalli,  compression  of  the  abdominal  aorta  and  its  branchei 
tended  intestine,  tumors  and  exudations,  and  obstruction  to  the  co 
circulation  by  the  action  of  cold.  The  adcquateness  of  these  cans 
ever,  is  doubtful.  Excessive  mental  or  emotional  activity  and  alcohol 
ulation  arc  efficient  causes.  Cerebral  hypersemia  is  an  element,  but  p 
not  the  most  important  one,  in  insolation. 

Rapidly-induced  active  congestion  of  great  intensity  may  produce 
coma  which  may  disappear  after  a  few  hours  or  may  prove  speedi! 
This  is  the  pathological  explanation  of  apoplectic  attacks  in  the  case 
have  been  distinguished  as  cases  of  cow/esfive  apoplexy.  An  insti 
sudden  death  from  active  congestion  incident  to  simple  hypertroph) 
heart  has  fallen  under  my  observation.  When  the  encephalic  fii 
are  thus  suspended,  this  effect  is  attributable  to  intracranial  presson 
coma  is  produced  by  the  pressure  of  the  blood  within  the  vessels,  as 
the  extra-vascular  pressure  in  cases  of  meningeal  hemorrhage.  The  j 
of  the  blood  in  the  large  vessels  interrupts  the  circulation  in  the  bn 
stance ;  and  hence  the  suspension  of  the  cerebral  functions.  It  is  app 
a  paradox  that  an  over-accumulation  of  blood  within  the  skull  shouk 
coma,  and  perhaps  destroy  life  by  depriving  the  mass  of  the  brain  oi 
supply  of  arterial  blood,  yet  the  fact  is  sufficiently  intelligible.  Aj 
attributable  to  active  hyperaemia  is  a  rare  event,  but  of  its  occurreno 
can  be  no  doubt. 

The  SYMPTOMS  of  active  hyperaemia  of  more  or  less  intensity,  but 
short  of  a  degree  sufficient  to  produce  coma,  are  as  follows :  Pain  in  tl 
varying  in  degree,  sometimes  intense,  with  a  sense  of  heat,  fulness,  bi 
or  weight.  The  pain  is  not  limited  to  one  side  or  to  any  particular  part 
head.  There  is  inability  to  sleep,  or  if  sleep  be  obtained  it  is  incompl 
un refreshing.  Delirium  sometimes  occurs,  and  if  present  it  is  active, 
symptom  occurs  especially  when  the  congestion  is  due  to  excessive  al 
stimulation.  Convulsions  occasionally  occur  in  the  adult.  They  are  lea 
quent  in  infancy,  but  active  congestion  as  a  primary  affection  is  not  ft 
in  infantile  life.  The  countenance  is  usually  but  not  invariably  flash 
eyes  are  suffused  or  injected,  with  intolerance  of  light  and  sometimes 
lations.  The  head  is  hot ;  the  carotids  and  the  temporal  arteries 
strongly ;  and  the  patient  is  conscious  of  a  throbbing  sensation  in  th< 
Inability  to  control  mental  operations,  mental  confusion,  and  momenta 
of  consciousness  are  occasional  symptoms,  and  also  vertigo,  tinnitus  a 
and  some  embarrassment  in  speech.  The  symptoms  are  more  or  less  i 
in  proportion  as  the  hyperaemia  is  greater  or  less  in  degree. 

Simple  hyperaemia  is  merely  a  functional  affection.  It  involves  no 
and  if  the  congestion  be  removed  without  much  delay  the  structures  i 
intact.  In  a  slight  or  moderate  degree  it  involves  no  immediate  dang< 
already  stated,  however,  it  may  be  developed  rapidly  in  a  sufficient  de 
produce  apoplectic  coma,  which  sometimes  proves  speedily  fatal.  Con 
may  prove  an  exciting  cause  of  cerebral  hemorrhage  if  the  minute  \ 
of  the  brain  be  the  seat  of  miliary  aneurisms  or  other  lesions.  \ 
morbid  changes  in  the  coats  of  the  vessels  cerebral  hypenemia,  h 
intense,  is  very  rarely  causative  of  hemorrhage. 

The  DIAGNOSIS  of  congestive  apoplexy  involves  the  discriminatio 
sudden  coma  caused  by  cerebral  or  meningeal  hemorrhage,  cerebral  en 
alcoholic  intoxication,  and  urac^mia.  The  differential  points  cannot  In 
without  anticipating  the  clinical  histories  of  these  affections.     Snffi 


ice  to  the  head,  stimulating  hot  pediluvia,  dry  cups  applied  to  the 
nd  an  active  purgative.  The  brouiide  of  potassium  and  the  other 
»  are  potential  remedies,  the  rationale  of  their  operation  being  that 
iminish  the  amount  of  blood  within  the  cranium.  They  may  be 
ed  wheD  the  degree  of  congestion  does  not  indicate  either  blood- 
or  active  purgation.  Faradization  of  the  cervical  sympathetic  nerve 
pt  relieve  active  congestion  by  inducing  contraction  of  the  intracranial 
.  Antimony  relieves  by  its  sedative  effect  upon  the  heart,  but  it 
not  be  given  in  doses  which  produce  vomiting.  Sinapisms  and  other 
ts  of  the  skin  relieve  by  revulsion. 

e  measures  are  for  the  removal  or  diminution  of  existing  congestion. 
>atment,  in  addition,  should  embrace,  if  possible,  the  removal  of  the 
and  if  the  patient  be  of  a  full  habit,  regulation  of  diet  and  occasional 
axatives  are  advisable. 

108  cnngesfion  differs  from  the  form  just  considered.     Intracranial  pres- 

om  over-distended  vessels  exists  alike  in  both,  but  in  active  conges- 

ere  is  an  overplus  of  arterial  blood,  and  in  passive  congestion  there 

ccess  of  venous  blood.     This  difference  accounts  for  disparity  in  the 

ma. 

degree  to  constitute  a  morbid  condition  passive  congestion  may  be 

sd  by  any  mechanical  impediment  to  the  return  of  blood  from  the 

This  may  be  due  to  pressure  on  the  jugular  veins  in  cases  of  goitre, 

nlargement  of  the  lymphatic  glands  of  the  neck,  and  by  the  pressure 

ortic  aneurism  or  other  tumors  on  the  vena  cava.     Prolonged  efforts 

iration,  as  in  some  forms  of  spasmodic  cough  and  in  playing  on  wind 

lents,  have  this  effect.     Diseases  of  the  lungs  occasioning  interference 

le  pulmonary  circulation,  such   as  pleuritis  with  large  effusion  and 

lema,  give  rise  to  passive  congestion  by  leading  to  an  overloading  of 

bt  eavities  of  the  heart.    It  is  incident  to  certain  diseases  of  the  heart, 

lly  to  obstruction  at  the  right  side  of  the  heart  from  valvular  lesions 

side,  but  more  frequently  from  dilatation  of  the  right  ventricle  and 

,  together  with  tricuspid  insufficiency  as  a  result  ojf'  mitral  lesions. 

cdon  or  obliteration  of  the  cerebral  sinuses  by  coagula  induces  pass- 
«Ai :..  *.! : 4.1 : tm.^:^:^i,^j  ^ €  ♦u^ «♦««;«! 
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depentlent  on  a  mechanical  impodiment  to  the  return  of  bIiK»d  from  ibektil, 
cjiiiseti  by  cardiac  lesions,  tumor  td'  the  neckj  etc.,  the  oVg^.^ct  id*  crefttnciifiit  k 
if  possibie,  to  diminif^h  the  obstructiun.     It  can  lio  no  «^«iod  to  dimini&b tlie 
mass  of  blood  by  bloodletting.     It  is  doubtful  if  au^ht  h  to  bo  effrc^irf^  h: 
revulsive  mciisurcs.     Anj^tbing  which  weakens  the  fnroc  of  the 
teiuU  to  iDcreiiae  the  congestion.     If  dependent  on  fecbleoei^ii  of  ti 
tion,  the  thenipeutical  indicationa  are  to  remove,  if  possible,  the  cau8<^  of 
exhaustion,  and  to  increase  the  force  of  the  circulation  by  digitulia  and  oikr 
cardiac  t^onics,  stimulants^  and  nutritious  diet.     The  degree  of  toleration  ivf 
great  venous  congestion  in  some  instances — for  example,  in  dilatation  of  Lh« 
right  side  of  the  heart  or  when  an  aneurismal  tumor  presses  on  the  desceoil- 
ing  vcrra  cava — ^is  worthy  of  note,  as  showing  that  symjit4>ms  are  probably 
often  incorrectly  attributed  to  this  cerebral  condition. 

Tn  the  foregoing  account  of  cerebral  hyperaemia  reference  has  berti  had  to 
this  condition  as  general;  that  U,  affecting  the  entire  eucephalon,  and  not  lim- 
ited to  certain  portions  of  the  brain.  Hypersemia  more  or  less  cireumscnlicd 
occurs  in  connection  with  tumors  which  may  produce  obstruction  of  vtUMsIs 
or  cause  a  determination  of  blood  within  a  limited  area.  Of  thei*e  two  moideA, 
the  former  gives  rise  to  passive,  the  latter  to  active  congestion.  Pat-si vk  pjiu- 
gestion,  limited  more  or  less  in  extent,  is  a  result  of  tbrombusis  nf  \*Atis  xuA 
also  of  both  thrombosis  and  embolism  of  arteries. 


Cerebral  Anaemia, 

In  corobral  anaemia  the  brain  is  pale,     The  pnnct4i  vasculosa  in  tb«  wl 
substance  are  few  or  absent.    The  contrast  in  color  between  the  irniy  an*!  will 
substance  is  less  marked  than  normal      The  perivascular  spaces   are  dibit 
Cerebral  anii^niia  is  often  accompanied  by  increase  in  the  amount  of  crn^ln 
spinal  fluid  in  the  subarachnoid  space  and  by  serous  transudation  into 
ventncles.     This  oodcmaious  condition  of  the  brain  is  of\t»n  founrl  in  fu'r^^i 
who  have  died  of  wasting  diseases  and  who  may  not  have  presented  any  eel 
bral  symptoms  during  life,     A  wet  brain,  as  it  is  called,  is  often  found'a%  ij 
chief  pathological   lesion  in  individuals  who  have  died  of  acute  or  chronil 
alcoholism,  and  who  may  have  been  comatose  during  the   last  hourfl  of  Wftu^ 

The  quantity  of  blood  sent  to  the  brain  is  diminished  whenever  the  m%m 
of  blood  in  the  body  undergoes  diminution,  as  afler  hemi^rrhages,  and  in  all 
diseases  in  which  the  constituents  of  the  blood  are  expended  without  a  pii 
portionat43  renewal  by  means  of  aHraentation.  An  over-accumuhition 
blood  in  other  organs  than  the  brain  hass  the  same  effect.  Mitral  obsiructv 
or  regurgitation  also  occasions  a  defective  supply  of  blood  Uj  the  brain, 
increase  of  the  subarachnoidian  li<juid  and  cedcma  of  the  brain,  \n  ' 
be  effects  of  venous  congestion,  must  diminish  the  amount  of  art* 
by  pressure  on  the  cerebral  arteries.  An  obstacle  to  the  passage  nf  blood 
the  distributing  arteries  may  arise  from  their  spasmodic  contraction  extit 
by  influences  exerted  through  the  vaso-mutor  nerves ;  and  cenain  ment 
emotions  which  are  accompanied  by  notable  pallor  of  the  face  .^nd  a  teiide 
to  syncope  produce  this  effect.  Aniemia  from  vaso-motor  spaaro  es^uAs  in  tSia 
first  stage  of  an  epileptic  paroxysm. 

A  deficiency  of  arterial  blood  in  either  the  whole  or  a  part  of  the  breinj 
an  important  pathological  element  in  certain  nlfcctions  of  the  nervM-- 
which  are  to  be  presently  considered,  the  deficiency  arising  from  j.l 
a  cerebral  artery  (embolism  and  thronibosis),  the  pressure  of  a  cinf , 
products   of  inflammation  (fibrin,    serum,   and   pnti),  and  of  lunitint  of  dif^ 
ierent  kinds.     Inasmuch  as  the  red  globules  are  the  ehief  con&tilueciU  ^f 
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the  blood  on  which  depends  the  normal  condition  of  the  nervous  centres,  a 
paucity  of  these  as  regards  morbid  effects  is  equivalent  to  a  diminiished  sup- 
ply of  arterial  blood  to  the  brain.  Cerebral  aniL'mia,  therefore,  is  incident 
to  impoverishment  of  the  blood.  Thus  produced,  it  is  an  important  element 
iD  many  affections.  Cephalalgia,  mental  depression,  hysteria,  and  the  phe- 
nomena referable  to  nervous  asthenia  are  often  attributable  to  a  deficient 
supply  of  fully  oxygenated  blood  to  the  brain  in  consequence  of  its  impover- 
ishment, or,  in  other  words,  a  morbid  deficiency  of  the  carriers  of  oxygen — 
namely,  the  red  globules.  Impoverishment  of  the  blood,  together  with  fee- 
bleness of  the  circulation,  resulting  from  intestinal  transudation,  occasions  in 
children  that  condition  of  semi-coma  described  by  Marshall  Hall  under  the 
name  *' hydrencephaloid  affection  " — a  condition  involving,  with  deficiency  of 
arterial  blood  or  of  red  globules,  venous  congestion. 

The  immediate  effect  of  a  sudden  and  considerable  diminution  of  arterial 
blood  in  the  brain  is  syncope.  Consciousness  is  lost,  the  face  presents  a 
death-like  pallor,  and  convulsions  may  occur.  Syncope  occurs  in  cases  of 
abundant  hemorrhage  or  after  a  copious  venesection,  and  it  may  be  pro- 
duced by  feebleness  of  the  heart's  action  without  any  loss  of  blood.  The 
phenomena  of  syncope  are  due  to  a  certain  deficiency  of  arterial  blood  in  the 
brain.  It  is  especially  liable  to  occur  when  the  mass  of  blood  in  the  body  is 
deficient ;  and  impoverishment  of  the  blood  also  predisposes  to  it,  inasmuch 
as  the  efficiency  of  blood  in  maintaining  the  functions  of  the  nervous  system 
depends  chiefly  on  a  normal  quantity  of  the  red  globules.  Epileptiform 
convulsions  were  produced  by  Kussmaul  and  Tenner  in  rabbits  by  tying 
the  arteries  which  supply  the  brain.  Convulsions  are  not  infrequently  symp- 
tomatic of  the  anaemia  induced  by  severe  post-partum  hemorrhage.  Coma 
and  paralysis  in  eases  of  cerebral  hemorrhage,  embolism,  etc.  arc  attributable 
to  an  interruption  of  the  free  circulation  of  arterial  blood  in  the  substance  of 
the  brain.  Notable  diminution  of  the  arterial  blood  sent  to  the  brain  may  be 
tolerated  in  a  remarkable  degree.  This  fact  was  exemplified  in  a  case  which 
came  under  my  observation  in  which  were  absence  of  arterial  pulsation  in 
both  upper  extremities  and  an  extremely  feeble  pulsation  in  both  carotids, 
the  autopsy  showing  complete  embolic  occlusion  of  the  innominate  artery, 
with  complete  occlusion  of  the  left  subclavian  artery,  and  the  left  carotid 
artery  so  nearly  occluded  as  to  admit  of  the  passage  only  of  a  fine  probe. 
There  were  aortic  lesions  and  the  heart  was  found  enlarged.  The  patient 
suffered  from  frequent  attacks  of  vertigo  and  blindness,  and  was  incapable 
of  taking  any  active  exercise.  Pressure  on  the  carotids  produced  syncope. 
There  were  no  other  noteworthy  cerebral  symptoms,  and  death  was  due  to  an 
attack  of  pneumonia. 

The  TREATMENT  of  syncopc  embraces  measures  to  increase  the  quantity 
of  oxygenated  blood  sent  to  the  head.  Recumbency,  with  the  head  low 
to  secure  the  effect  of  gravitation,  is  important.  Internal  stimulants  to 
increase  the  force  of  the  heart's  action  are  indicated.  Dashing  cold  water 
upon  the  face  is  an  efficient  measure  which  acts  by  causing  deep  inspiratory 
efforts.  The  application  of  the  vapor  of  ammonia  to  the  nostrils  has  the 
same  effect.  These  measures  generally  are  promptly  successful,  unless  the 
syncope  be  caused  by  an  excessive  hemorrhage  or  the  loss  of  blood  con- 
tinue. If  not  successful,  another  efficient  measure  consists  in  compressing 
the  abdominal  aorta  and  the  arteries  of  the  upper  limbs.  In  this  way,  advan- 
tage is  taken  of  collateral  fluxion. 

Cerebral  anaemia,  as  incident  to  impoverishment  of  the  blood,  calls  for  the 
remedies  and  hygienic  measures  which  have  been  already  considered  in 
treating  of  anaemia  as  one  of  the  diseases  of  the  hjematopoietic  system 
(p.  309).     The  importance  of  recognizing  this  condition,  with  reference  not 
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only  tci  a  correct  interpretation  of  patKolngiciil  phenomena  pertAiniDg  to  ll 
brain,  but  to  disorders  in  other  organs,  and  to  its  morbid  ngeney  wbea  ft  w : 
element  of  nervous  aflections,  cannot  be  too  strongly  enjoined. 

It  is  to  be  noted  that  a  deficiency  of  arterial  or  oxygenated  blood   majj 
coexist  with  venous  congestiini  within  the  tskulK     Tlie  fonucr  may  lead 
the  latter  in  consequence  of  tlie  contents  of  tbe  skulJ  being  free  from  atmo 
spherical  pressure;  and  on  the  other  hand  congestion  of  the  cerebral  rein 
due  to  some  impediuient  to  the  return    of  blood   from  the   head  may  be  an  I 
impediment  to  freedom  of  circulation  in  the  distributing  arterieA,  axid  thm 
occasion  a  deficiency  of  arterial  blood. 


Cerebral  Embolism  and  Thrombosis, 

The  fact  has  been  pointed  out  in  Part  J.  of  this  work  (p.  30)  that  the 
presence  of  an  embolus  or  a  thrombus  in  an  artery^  the  branchej*  of  whicl. | 
freely  anastomose  with  each  other— a.s,  for  example,  in  an  artery  of  a  vuluii- 
tJiry  rau8c!e- — produces,  as  a  rule,  no  appreciable  disturbance  of  the  circula-H 
tion  ;  while  the  occlusion  by  embolus  or  thrombus  of  an  artery  belongiug  t4i 
the  terminal  arterial  Fysteni — that  is,  of  one  whose  branches  do  not  inoHcuJ 
late — is^ followed  by  an  infarction,  either  hemorrhagic  or  simply  necrotic,  in 
thi*  district  supplied  by  the  occluded  vessel  It  has  been  demonstrated  bj 
Ueubner  and  by  Durct  that  the  arteries  supplying  the  so-called  basal  dihtrieft 
of  the  brain — that  is.  the  region  occupied  chiefly  by  the  nucleus  caudatmi 
internal  capsule,  nucleus  lenticularis^,  optic  thalamus,  and  adjoining  eerebr 
Hub.'!(tancc — are  terminal  arteries,  and  that  those  supplying  the  cortex  certihr 
freely  anastomose  with  each  other  in  the  pia  matter,  in  which  they  bt*eoiiie 
much  reduced  in  size  before  they  enter  the  gray  matter.  We  are  thus  able 
to  explain  why  an  embolus  lodging  in  one  of  the  cortical  arterien  in  the  pii 
mater  (whither,  however,  it  rarely  finds  it^s  way)  producL's,  as  a  rule,  little 
pernianeijt  distiirbancej  while  an  embolus  or  thrombus  occluding  one  of  tli 
huMJil  arteries  beyond  the  circle  of  \Villii«  is  followed  by  destructive  chan^ 
in  the  region  from  which  the  blood-supply  has  been  cut  off". 

The  source  of  the  emboli  conveyed  into  the  cerebral  arteries  in  the  gr^a 
majority  of  eases  is  the  left  ventricle  of  the  heart.     They  consist  usually  of  I 
masses  of  fibrin  which  have  been  deposited  on  the  aortic  or  mitral  valves  ifl 
consei|ueTice  of  acute  or  ehronie  endocarditis,  and  which  are  washed  away  b| 
the  blotid-current  into  the  circulation.     Thrombi  formed  in  the  heart  fmiiij 
any  other  cause  may  also  give  origin  to  emboli.     Cerebral  emboli    may  »1* 
be  derived  from   the  pulmonary  veins,  the  first  part  <jf  the  aorta,  the  ca 
and   the   vertebral   arteries.      Next   to  disease  of  the   left    ventricle, 
aneurism  and  atheroma  of  the  aorta  form  the  most  freijuent  source  of  f^mhSC 
The  emboli  usually  consist  of  portions  of  a  thrombus,  but   they  may  he  cal- 
careous concretions,  fragments  of  connective  tissue,  bits  of  new  growth,  bac- 
teria, other  vegetable  parasites,  fat,  etc,  (Vide  p.  30.) 

An  embolus  may  lodge  in  any  artery  of  the  brain,  but  in  the  majority  cti 
cases  it  occlude:*  the  middle  cerebral  artery  not  lar  from  itJ*  origin.     Nest  in 
order  of  frequency  corner  embolism  of  the  internal  carotid,  and  then  emlKjli«*n 
of  the  basilar  artery.     The  statistics  compiled  by  Gelpke'  showed  that  oul 
of  lUO  cerebral  emboli  n>ore  than  90  alfected  the  arteries  which  supply  th€ 
basal  ganglia.     An  embolus  enters  the  left  middle  cerebral  artery  more  fr 
qucntly  than  the  right.    The  e3iplanation  of  this  is  affonlcd  by  tlie  dilferenea 
in  angle  at  which  the  left  common  C4in>tid  and  the  innominate  come  itff  froiuj 
the  aorta  ;  but  the  predominance  in  frequency  of  embolism  of  the  If  ft  wtv 
bral  arteries  over  that  of  the  right  has  been  exaggerate*     According  l4i 
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Gclpkc,  of  131  emboli  of  the  earotid  artery  or  of  its  branches,  the  left  side 
was  affected  64  tiiuess,  the  right  side  54  times,  and  both  sides  13  times. 

An  embolus  usually  leads  to  the  formation  of  a  thrombus  about  it.  The 
cause  of  spontaneous  thrombosis  of  the  cerebral  arteries  is  to  be  sought  in 
tiome  change  in  the  walls  of  the  affected  vessels.  The  most  frequent  change 
is  atheroma  of  the  arteries  of  the  brain,  but  other  forms  of  chronic  arteritis, 
especially  syphilitic  endarteritis,  may  also  occasion  thrombosis.  C)ther  and 
rarer  causes  are — simple  fatty  and  calcareous  degenerations  of  the  arteries, 
compression  of  the  arteries  as  by  a  tumor,  extension  of  a  thrombus  primarily 
formed  in  one  of  the  carotid  arteries,  and  possibly  mere  slowing  of  the  circu- 
lation from  weakened  heart's  action. 

Cerebral  thrombosis  occurs  chiefly  in  old  age,  because  the  arterial  changes 
to  which  it  usually  owes  its  origin  are  most  frequent  at  this  period  of  life. 
When  it  is  present  in  the  earlier  periods  of  life,  it  is  due  usually,  but  not 
necessarily,  to  chronic  alcoholism  or  to  syphilis.  Embolism,  on  the  other 
hand,  may  occur  at  any  age. 

The  eflect  of  the  occlusion  by  an  embolus  or  a  thrombus  of  an  artery  of  the 
brain  belonging  to  the  terminal  system  is  softening  of  the  portion  of  brain  the 
blood-supply  of  which  has  been  cut  off.  For  reasons  which  have  already  been 
given,  embolic  softening  in  the  vast  majority  of  cases  is  situated  in  the  caudate 
nucleus,  the  internal  capsule,  the  lenticular  nucleus,  the  optic  thalamus,  or  the 
island  of  Reil.  According  to  the  size  of  the  artery  occluded,  a  greater  or  less 
portion  of  this  region  of  the  brain  will  be  affected.  It  is  especially  to  involve- 
ment of  the  internal  capsule  in  the  softening  that  we  attribute  the  hemiplegia 
which  attends  embolism  of  the  middle  cerebral  artery ;  for  in  this  narrow  band 
of  white  matter,  situated  between  the  lenticular  nucleus  externally  and  the 
caudate  nucleus  and  optic  thalamus  internally,  are  compacted  together  the 
niotor-fibres  which  supply  the  opposite  half  of  the  body.  Kmbolism  of  a 
cortical  artery  of  the  brain  may  do  no  permanent  damage,  or  it  may  be  fol- 
iowcd  by  softening  of  the  district  supplied  by  tlie  artery.  Many  of  the 
depressed,  soft  yellowish  patches  {phiqnts  jauui'»)  found  in  the  cerebral  cor- 
tex are  of  embolic  or  of  thrombic  origin. 

Tlie  first  effect  of  embolism  of  a  cerebral  artery  is  anaemia  of  the  district 
Supplied  by  that  vessel.     If  a  sufficient  collateral  circulation  be  established, 
this  anaemia  passes  off  without  permanent  damage;  but  if  the  branches  of 
the  artery  do  not  anastomose,  the  anainia  is  followed  by  a  gradually  progress- 
ive necrobio.sis  or  death  of  the  part,  which  may  or  may  not  be  accompanied 
fcy  hemorrhage.     A  true  hemorrhagic  infarction,  like  that  which  follows  em- 
V>olii«m  of  one  of  the  branches  of  the  pulmonary  artery  or  of  the  splenic  artery, 
does  not  occur  in  the  brain,  but  a  certain  amount  of  extravasation  of  blood  in 
^  punctate  form  is  not  infrequently  present  in  the  nnaMnic  district.     It  is  not 
«|uite  clear  why  in  some  cases  embolic  softening  is  accompanied  by  so  much 
Iblood-eztravasation  as  to  resemble  a  primary  cerebral  hemorrhage,  while  in 
^ther  cases  no  blood  is  extravasated.     It  is  probable  that  increa.'ic  of  pressure 
in  the  veins  coming  from  the  ann}mic  spot  favors  a  regurgitant  current  with 
lieniorrhagic  softening,  and  that  low  venous  pressure  opposes  it.     When  a 
«pot  of  embolic  softening  is  stained  with  extravasated  blood,  the  process  is 
called  red  softening;  if  there  be  simply  anaemic  necrosis  without  hemorrhage, 
it  is  spoken  of  as  yellow  softening  by  some  and  white  softening  by  other 
writers.     It  may  be  mentioned  here  that  the  term   cerebral   softening  has 
ceased  to  have  any  exact  significance  as  a  pathological  process,  and  that  each 
of  the  varieties — red,  yellow,  and  white  softening — may  occur  from  various 
causes  and  indicate  various  pathological  conditions. 

In  the  early  .stages  of  embolic  softening  (and  what  is  said  in  this  connection 
of  embolic  applies  equally  to  thrombic  softening)  the  volume  of  the  affected 
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portion  of  brain  is  somewhat  increased;  its  consistence  is  diminished;  jt^ 
bounduries  are  not  distinctly  marked  off  from  the  surrounding  healthy  tiiwue- 
and  its  color  is  red  or  yellow  or  whitish-yellow.  At  a  later  period  the  8of^! 
ened  spot  is  diminished  in  volume  and  its  consistence  may  be  nearly  t\x\l 
The  final  stage  of  the  process  is  not  always  the  same.  Frequently  a  cvst 
with  fluid  contents  remains.  If  the  first  stage  have  been  red  sofleniug,  the 
cystrwall  and  the  fluid  contents  are  stained  with  blood-pigment,  and  the  erst 
cannot  be  distinguished  from  one  following  a  primary  cerebral  heioorrhige. 
If  hemorrhage  have  not  attended  the  process  of  softening,  the  cyst-wall  tnd 
its  contents  are  unstained  and  the  embolic  origin  of  the  cyst  is  evident  ^^onl^ 
times,  instead  of  a  cyst  there  is  left  a  reticulum  of  connective-tissue  fibres 
and  blood-vessels  enclosing  in  their  meshes  fluid  or  semifluid  content:;,  fre- 
quently  of  a  white  color.  This  is  called  the  cellular  infiltration  of  Daraod- 
Fardel.  Other  terminations  are  in  a  cicatrix  and  in  a  dry  caseous  mass. 
Finally,  the  affected  tissue  may  remain  indefinitely  as  a  spot  of  yellow  or 
white  softening.  In  the  sequence  of  changes  a  spot  of  primary  red  softening 
becomes  one  of  yellow  softening  in  consequence  of  pigmentary  alterations  in 
the  extravasated  blood. 

The  microscopic  examination  reveals,  as  the  most  characteristic  element 
throughout  the  stages  of  softening,  the  so-called  granular  corpuscles,  furmerlj 
called  the  inflammatory  corpuscles  of  Gliige.  These  are  large,  usually  spher- 
ical cells,  so  densely  filled  with  fat-globules  as  to  appear  dark  by  transmitted 
and  white  by  reflected  light.  They  are  usually  present  in  large  numben. 
They  probably  have  different  origins.  They  consist  of  emigrant  white  blood- 
corpuscles  which  have  taken  up  the  fatty  matter  resulting  from  the  disinte- 
gration of  nerve-elements,  or  they  may  represent  neuroglia-celts,  ganglion-eelU, 
adventitious  cells  of  the  blood-vessels,  or  endothelial  cells  distended  with  fattj 
globules.  Similar  granular  cells  are  found  in  pathological  processes  aceom- 
panied  with  fatty  degeneration  in  various  other  parts  of  the  body,  as  io  oti- 
rian  cysts,  pneumonia,  etc.  In  the  early  stages  the  disintegrated  nerve-ele- 
ments can  be  recognized  in  the  shape  of  broken  nerve-fibres,  drops  of  myelin, 
and  fatty  ganglion-cells.  These  gradually  disappear.  Corpora  amylacea  and 
red  blood-corpuscles,  and  later  amorphous  and  crystalline  hacmatoidin  and 
crystals  of  the  fatty  acids,  may  be  detected. 

Certain  secondary  degenerations  in  the  spinal  cord  which  may  follow  soft- 
ening of  the  internal  capsule  and  some  other  parts  will  be  noticed  under 
the  head  of  Cerebral  Hemorrhage. 

The  preceding  description  of  the  anatomical  changes  resulting  from  cere- 
bral embolism  has  been  based  on  the  assumption  that  the  embolus  ii  bland 
in  its  nature,  which  is  usually  true.  If,  however,  the  embolus  be  infectious, 
it  leads  to  the  formation  of  an  abscess  here  as  in  other  situations ;  or  if  an 
embolus  come  from  a  gangrenous  focus,  such  as  may  be  present  in  thelunz, 
gangrene  of  the  affected  portion  of  the  brain  or  necrosis  accompanied  bj 
decomposition  follows. 

Clinical  History. — Cerebral  embolism  is  one  of  the  several  pathologic^ 
conditions  which  are  causative  of  sudden  coma  or  apoplexy.  This  effect  d«>e< 
not  occur  as  a  rule,  but  it  is  not  infrequent.  The  apoplectic  attack  is  n<^ 
preceded  by  premonitions.  If  antecedent  cerebral  symptoms  have  existed 
they  had  no  connection  with  the  occurrence  of  the  embolism,  the  Utt«^ 
depending  entirely  on  the  dislodgment  of  the  embolus  at  its  source,  ir» 
being  wholly  independent  of  any  previous  affection  within  the  brain. 

The  apoplectic  coma  may  be  complete  or  the  patient  may  be  aroused  ^ 
consciousness  by  more  or  less  effort.     There  may  be  stertor,  infre<|nency  o 
the  pulse,  vomiting,  and  immobility  or  inequality  of  the  pupils ;  but  the9> 
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ms  are  rare  in  embolic  apoplexy  as  compared  with  apoplexy  from 
1  hemorrhage.     Convulsive  movements  occasionally  occur, 
iplegic  paralysis  almost  always  is  an  effect  of  embolism  of  the  middle 
1  artery,  and  this  effect  is  coincident  with  the  apoplexy  if  the  latter 

duration  of  the  coma  varies  between  a  few  moments  and  many  hours. 

termination,  the  coma  existing  until  death,  is  rare.  The  hemiplegia, 
w  exceptions,  persists  for  a  longer  or  shorter  period  after  the  coma 
appeared.  It  may  be  permanent.  It  may  or  may  not  include  the 
J  of  the  face.  It  affects  the  side  opposit<j  to  the  hemisphere  in  which  the 
m  is  seated.  It  is  chiefly  or  exclusively  motor.  Owing  to  the  fact 
i  embolus  is  seated  oflener  in  the  left  than  in  the  right  hemisphere,  the 
>gia  in  the  majority  of  cases  affects  the  right  side. 

not  easy  to  give  a  satisfactory  pathological  explanation  of  embolic 
:y.  The  localized  anaemia,  limited  to  the  district  supplied  by  the 
d  artery,  and  the  increased  pressure  by  the  arteries  dilated  in  conse- 
of  arterial  fluxion,  seem  a  pri/rri  inadequate  to  account  for  the  sudden 
,nd  other  causes  are  not  apparent. 

considerable,  perhaps  the  larger,  proportion  of  cases  embolic  hemi- 
s  not  preceded  by  an  apoplectic  attack.  The  hemiplegia  occurs  sud- 
rithout  premonitions.  The  paralytic,  like  the  apoplectic,  stroke  takes 
nexpect«dly,  the  patient  being  free  from  any  cerebral  symptoms  up  to 
ant  of  its  occurrence. 

bral  thrombosis  very  rarely  causes  apoplectic  coma.  Coma,  if  it  occur, 
loped  gradually,  and  is  due  to  an  extension  of  the  thrombus  by  fresh 
9,  thus  enlarging  the  district  from  which  the  arterial  supply  is  cut  off. 
legia  takes  place,  not  by  a  sudden  stroke,  but  by.  degrees,  not  infre- 
r  becoming  greater  by  successive  steps  instead  of  by  a  continuous 
B.  Moreover,  the  occurrence  of  coma  or  of  hemiplegia  is  preceded  by 
litions.  such  as  vertigo,  impairment  of  mental  faculties,  difliculty  in 

etc.  These  premonitions  may  in  some  instances  be  due  to  embolism, 
(pauses  a  partial  obstruction,  the  occlusion  being  rendered  complete  by 
(ibus  added  to  the  embolus.    The  so-called  softening  of  the  brain  of  old 

which  is  accompanied  by  increasing  dementia,  is  usually  the  result  of 
tosis. 

arbances  of  speech  often  occur  in  cases  of  cerebral  embolism  and 
josis.  Loss  of  speech,  not  from  any  affection  of  the  organs  concerned 
nation  or  from  mental  imbecility,  is  expressed  by  the  term  ophash, 
rms  aphemia  and  alalia  have  the  same  significance,  but  are  not  gen- 
Qsed.  Aphasia  is  to  be  distinguished  from  aphouia,  a  term  denoting 
:y  to  speak  in  consequence  of  either  laryngeal  disease  or  paralysis  of 
yngeal  muscles.  Aphonia  is  the  loss  of  voice,  and  aphasia  is  the  loss 
ich  ;  the  former  relating  exclusively  to  the  vocal  organs,  the  latter  pro- 
y  from  a  cerebral  affection.  In  aphasia  the  patient  is  mute  from  an 
ty  to  use  words  expressive  of  the  ideas  which  are  in  the  mind.     The 

speech  may  be  complete  or  partial,  and  the  patient  in  some  instances 
Autely  dumb.  Sometimes  a  single  word  can  be  spoken,  such  as  **  yes '' 
),"  and  this  is  uttered  whenever  the  attempt  to  speak  is  made  ;  in  other 
ces  the  vocabulary  is  larger,  but  limited  to  a  few  words;  and  in  differ- 
8es  there  is  every  degree  of  incompleteness  in  the  aphasic  condition, 
iculty  of  speech  may  consist  in  an  inability  to  use  the  proper  words  to 
88  the  mental  ideas.  Things  are  not  called  by  theirright  names,  and 
Dguage  in  sentences  either  spoken  or  written  is  incongruous  and  unin- 
We.     This  difficulty  is  sometimes  distinguished  as  parnphajiia, 

important   distinction   is   denoted   by  the  terms  amnesic  and  ataxic 
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nphmift.  In  ataxic  aphai^ia  the  mind  re<?ogni2es  the  proper  si^nili cation  -^^ 
Wfinl-i,  unti  the  difficulty  cou^ists  in  an  iujibility  to  jiivt^  iil Iterance  to  I  ^ 
WfjrJ,^.  The  name  ataxic  implies  that  thin  inability  procec«ip  fri>m  a  lack  ^^^ 
pciwer  to  co-ordinate  the  muscles  concerned  in  speech,  Honicthing  m<>r«  ib^^ 
i4im|Tle  ataxia,  however,  seems  to  be  involved.  A  lack  of  co«4>rdinatif«L*  '"•*  ^^ 
would  be  manifested  by  nioveraenta  responding  to,  but  not  povcnK*! 
will,  and  the  result  would  be  inarticulate  phonetic  sounds.  This  eviu.  ti-n  r  --- 
ataxia  is  soQietinies  manifested,  but  generally  the  patient  will  not  make 
effort  to  speak^ — that  is,  if  the  aphasia  be  complete — and  if  a  few  word* 
uttered,  these  may  be  spoken  with  distinctness.  In  amnettic  aphakia  there 
inability  to  recollect  words  aa  the  symbols  of  ideas.  Language  la  lo^t  to  tl» 
memory. 

If  the  aphasia  be  purely  ataxic,  the  ability  to  use  lanj 
writinj^  is  not  lost,  and  may  not  be  impaired,  provided  the  im 
be  intaot*  Tlie  ability  to  read  is  retained,  and  knguage  bpuki-ti  hs 
coniprelipndi'd.  So  far  as  can  be  judged,  in  some  cases  of  ataxic  iiphj 
lute  mntism  is  not  incompatible  with  undiminished  intelligence.  Fre<|oentJj^ 
however,  the  cerebral  uffeetiun  which  causes  the  aphasia  impaira,  in  a  greater 
or  less  degree,  the  mentul  faculties.  In  amnesic  aphasia,  on  tht?  other  h&nd 
the  loss  of  speech  is  accompanied  by  inability  to  use  written  lnuguav 
(agraphia).  The  loss  of  the  memory  of  words  does  not  neceHsarily  carry  will 
it  inability  in  understand  their  meaning  when  they  are  heard  or  se«it,  Tlie 
patient  may  understand  both  spoken  and  written  language.  Inability  to  the» 
re">pccts  involves,  in  a  greater  or  less  degree,  mental  rmbecility. 

In  ataxic  aphasia  the  ability  to  interpret  signs  or  gesturt'S  is  pneserved- 
If  tliis  be  lost  in  either  ataxic  or  amnesic  aphasia,  there  is  imbecility  in 
greater  or  less  degree.  Patients  affected  with  ataxic  aphasia,  even  wheri  it 
is  evident  tliat  the  intelligence  is  well  retained,  cannot  repeat  w*>r 
dictation.  Patients  with  purely  amnesic  aphasia  are  able  to  do  t 
vided  the  intelligence  is  ntit  too  uiueh  impaired.  The  inability  to  rep 
wv>rds  i,s  evidence  either  that  the  aphasiu  is  not  purely  amneaic  or  that  * 
is  imbecility. 

The  ataxic  and  amnesic  forms  of  aphasia  may  be  combined.  The  palieiil 
can  then  express  ideas  neither  by  spoken  nor  written  language*  aod  la  unmbld 
to  repeat  words  after  dictation.  In  a  form  of  aphasia  which  has  been  called 
word-Lit itffnesA  the  ability  to  read  and  write  is  lost,  although  speech  is  not 
affected,     I  have  met  with  two  instances  in  which  the  apha8ia  wa  '  ' , 

of  this  character,  recovery  taking  place  in  each  instance.     Hi 
wanting  in  both  these  instances. 

In  cases  of  either  ataxic  or  amnesic  aphasia  it  is  not  an  eaoy  prrtld4»ii>  to 
determine  whether  or  not,  or  to  what  extent,  the  mental  p<»^ 
Tlii.s  pniblem  is  sometimes  presented  to  physicians    in   in 
The  instances  must  be  rare  in  which  persistent  aphasia,  a^tsueiuied  vriih  i 
iplegia,  does  not  involve  more  or  less  impairment  of  mind.     Ataxic  apli 
as  an  isolated  affection  may  exist  with  the  intellect  apparently  unaffected. 
It  is  doubtful  if  this  can  be  said  of  amnesic  aphasia.     Wurds  are  the  tngtru- 
ments  of  thought  as  well  as  the  expression  of  ideas;  and  it  h  diflieuh  to 
believe  that  the  inability  to  recollect  words  is  possible  witjumt  deteriomttan 
of  the  reasoning  faculties.     The  inability  to  understand  spoken  or  written 
language  and  signs  is  proof  uf  impaired  intellect. 

A  large  accumulation  of  clinical  observations  within  the  last  few  yimra  h«J 
lestablished  the  connection  of  aphasia,  in  the  vast  majority  of  eases^  wtrl    *     ' 
localized  in  a  particular  part  of  the  brain — namely,  the  island  of   I 
especially  the  posterior  part  of  tlie  third  frontal  convolution,     T' 
are  not  alone  thoac  incident  to  emboliam  and  thrombosis,  but  thu 


CEREBRAL  EMBOLISM  AND  THROMBOSIS,  655 

^»^rd)ral  hemorrhage,  morhid  growths,  abscess  of  the  brain,  etc.     A])hasia  is 

^fi^-rcfore  a  symptom  belonging  also  to  the  clinical  history  of  diseases  which  are 

t.o  1>^  hereafter  considered.    In  a  small  number  of  cases  lesions  have  been  found 

fn   ^lie  similar  parts  of  the  right  hemisphere,  or  the  aphasia  has  been  associ- 

^te<l  ^itb  left-sided  hemiplegia.     In  a  certain  proportion  of  the  latter  cases  it 

-^rftd  ascertained  that  the  patients  were  left-handed.     It  may  be  doubted  if  in 

any  C9ise  of  well-marked  persistent  aphasia  an  autopsy  hus  shown  conclusively 

aY>sonce  of  any  lesion  affecting  the  island  of  Keil  or  proximate  parts  in  one 

or  tile  other  hemisphere.     (For  statistical  facts  on  which  these  statements  are 

based  the  reader  is  referred  to  other  works.*) 

The  theory  which,  with  our  present  knowledge,  furnishes  the  most  satis- 
factory explanation  of  these  facts  assumes  the  following  postulates:  The 
third  convolution  and  the  island  of  Reil  are  in  a  direct  physiological  relation 
to  language.  This  is  true  of  the  left,  and  not  of  the  right,  hemisphere  in 
moAt  persons,  owing  to  the  habitual  use  of  the  left  instead  of  the  right 
hemisphere  in  the*  exercise  of  the  function  of  language.  As  exceptions  to 
the  rule  some  persons  habitually  use  the  right  instead  of  the  left  hemisphere 
in  the  exercise  of  the  function  of  language,  and  these  persons  are  generally 
IcA-handed.  Injury  of  the  parts  in  the  left  hemisphere  which  are  in  relation 
to  language  do  not  in  these  persons  cause  aphasia,  but  this  result  follows 
injury  of  the  parts  in  the  right  hemisphere.'  The  parts  in  the  right  hemi-  \ 
^here  which  are  in  a  physiological  relation  to  language,  although  their  func- 
tional activity  has  been  in  abeyance  owing  to  non-use,  may  assume  in  some 
mstances  activity  after  the  parts  of  the  left  hemisphere  have  been  incapaci- 
^^ed  by  lesions ;  hence,  improvement  or  recovery  from  aphasia  may  some-  \ 
times    take  place,  the  lesions  in  the  left  hemisphere  remaining  unchanged.    | 

Aj>hasia  attributable  to  embolism  occurs  without  apoplexy  or  paralysis. 
^^   f\)l]owing  case  is  an  example :  A  young  man  having  ridden  all  day  in  an 
^P^tt    wagon,  the  weather  being  cold,  after  eating  a  hearty  supper  was  sud- 
denly unable  to  utter  a  word.     He  went  to  bed,  ho])ing  that  the  ability  to 
fP^^W  would  return  in  the  morning.     He  slept  perfectly  well,  but  on  awaken- 
''*^  Ite  was  still  unable  to  speak.     In  the  course  of  the  day  he  began  to  use 
******  ^   words,  often  using  wrong  words,  but  in  the  course  of  a  few  days  he 
r^^^>  Vered  his  speech,  although  ever  since  he  has  had  some  difficulty  in  select- 
!^^   tnght  words.    He  saw  me  a  year  after  this  occurrence.    Meanwhile,  noth- 
*\^   tad  occurred  to  denote  any  cerebral  disease,  except  that  he  was  conscious 
.  ^  ^ri  uneasy  sen.sation  in  the  left  side  of  the  head.     He  had  an  aortic  regurg- 
l^'^t^t  and  a  mitral   direct  murmur,  with   considerable   enlargement   of  the 
^^art.     It  can  hardly  be  doubted  that  in  this  case  the  temporary  aphasia 
^a  due  to  embolism  of  one  of  the  branches  of  the  middle  cerebral  artery. 
Cases  have  been  reported  of  the  occlusion,  after  an  interval,  of  the  middle 
^^rebral  artery  on  the  two  sides,  giving  rise  to  double  hemiplegia.     These 
^^ses  have  furnished  examples  of  left  hemiplegia  without  aphasia,  followed 
^y  right  hemiplegia  with  aphasia. 

Diagnosis. — The  diagnosis  in  most  cases  of  embolic  apoplexy  requires 
'^he  exclusion  of  apf»plexy  from  cerebral  hemorrhage.  The  latter  is  presently 
'^o  be  considered.  W  the  apoplexy  be  due  to  occlusion  of  the  middle  cerebral 
Artery,  it  is  accompanied  by  hemiplegia.  This  is  true  also  of  apoplexy  due 
to  cerebral  lyemorrhage  in  the  situations  where  it  is  most  likely  to  take  place. 
As  a  rule,  the  other  pathological  conditions  which  stand  in  a  causative  rela- 
tion to  apoplectic  coma  do  not  give  rise  to  hemiplegia.     The  differentiation, 

■  Vide  the  very  comprehen»ive  article  on  Aphasia,  by  Kussmaiil,  in  ZievMserCs  Cyclih 
pcBHia,  vol.  ziv. 
'  Vide  cases  reported  in  Tran$.  London  Clinical  Society,  vol.  xiv. 
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I  between  em  bo  I  ism  and  I 
The  following  are  the 


therefore,  in  the  great  majority  of  cases 
in  ca^es  of  apoplexy  witb  hemiplegia. 
points  : 

Embolism  may  occur  at  any  period  of  life,  and  it  is  as  frequent  in  earlvi'^ 
in  middle  or  advanced  age.     Cerebral  hemorrhage  is  rare  before  t'  ^* 

period  of  life.     An  apoplectic  seizure,  the  patient  not  having  i* 
latter  period,  is  therefore  more  likely  to  be  due  to  embolism  than  to  huii^-f- 
rhaa:e.     The  occurrence  of  hemiplegia  on  the  right  nitle  weighs  <^nT!i<'wh:it  in 
favor  (tf  euiholisui.     The  existence  of  endocarditii^  or  of  vuh  i-  ifi 

the  left  ^ide  of  the  heart  renders  emholigm  probable.     The  a^  .iu|i> 

toms  denoting  eerehral  congestion  which  often,  hut  hy  no  means  unit*  i 
precede  cerebral  hemorrhage,  has  some  weight  in  the  diagnosis.    The  al^  .  .^ 
of  cerebral  prodromes,  which  applies  to  all  eases  of  enihoHstu,  is  not  as  vun- 
stantly  applicable  to  cases  of  hemorrhage.     Vomiting,  an  infrequent  JiuIhj, 
stertor,  changes  in  the  pupils,  and  convulsions  are  more  frequent  and  m(*ft 
marked  in  cases  of  apoplexy  due  to  hemorrhage.    The  diagnosi«i  of  emhoh**ni 
is  strengthened  by  the  occurrence  of  sympttims  detioting  embolism  of  the 
spleen   and   kidnevs.     Unilateral   amaurosis   from   em  holism   of   the   c- 
artery  of  the  retina,  preceding  or  accompanying  the  attacks*  is  diagm)- 
embolic  apoplexy. 

These  differential  points  suffice  oflen  for  a  highly  probable  diagnosis.  They 
do  not  warrant  a  positive  diagnosis.  The  physician  who  ventures  upon  the 
latter  ineurs  a  risk  of  being  convicted  of  an  error  at  the  autopsy.  If,  how- 
ever, the  patient  speedily  emerge  from  the  apoplertic  condition,  nipid  improve- 
ment as  regards  tlie  paralysis  subseqjucntly  taking  place  and  ending  in  com- 
plete recijvery,  the  diagnosis  of  embolism  is  very  probable. 

Embolic  hemiplegia  is  to  be  differentiated  from  hemiplegia  dncr  t^  r-.  ru- 
bral hemorrhage  and  to  other  conditions — namely,  morbid  growrbs,  a^ 
etc.     The  difficulty  in  the  diagnosis,  however,  is  chiefly  in  excluding  Ih-hj'T' 
rhage.     The  other  conditions  generally  involve  antecedent  symptoms  of  cere- 
bral disease,  whereas  the  paralysis  caused  by  embolism  is  devoid  of  ibe^ , 
and  this  is  often  true  i>f  hemorrhage.     Both  cmbolihn»  and  hemorrbuge  may 
give  rise  t^  sudden  hemiplegia  without  apoplexy,  but  in  much  the  lH^^' 
portion  of  cases  this  is  true  of  emboliam.     In  sudden  hemipletri?*   v 
apoplexy,  therefore,  the  chances  are  that  it  is  embtdic.     Other  " 
pidnts  are  embraced  in  the  list  of  those  which  relates  to  the  differ^ n 
apoplexy  from  embolism  and  hemorrhage.     Rapid  improvement  i»  mucli 
likely  to  take  place  in  paralysis  from  embolism,  and  cumjdete  recovery,  '■ 
is  not  infrequent  in  embolic  hemipdegia,  is  rare  in  paralysis  from  heuion 
Increase  of  the  body-heat  two  or  three  days  after  an  apoplectic  or  para     ... 
stroke  has  been  regarded  as  denoting  the  presence  of  a  cerebral  clot,  but 
observations  have  shown  that  an  equal  increase  somelimei*  follows  when  i " 
apoplexy  and  paralysis  are  due  to  embolism. 

For  the  differentiation  of  embolism  from  thrombosis  the  most  itnpor 
point  has  been  stated — namely,  the  effects  of  arterial  occlusion  occur  by  tl 
former  suddenly,  and  hy  the  latter  mf>re  or  less  gradually.     This  point 
distinction,  however,  cannot  always  be  relied  upon.     A  thrombus  mav  cxr 
tionally  form  so  rapidly  as  in  simulate  embolism  in  the  abrupt t 
effects.    An  attack  of  hemiplegia,  cither  with  or  without  apojdcxy, 
during  sleep,  and  under  these  circumstances  this  differential  point  may  i 
available.     Again,  as  already  stated,  an  embolus  may  cause  only  a  j 
obstruction,   complete   occlusion  afterward  being   produced   by  a  thr»Mi 
Harmed  at  the  seat  of  the  embolus. 

Other  differential  points  are  as  follows  *  The  conditions  for  thronibtiA  ■ 
to  middle  or  advanced  age,     The  youth  of  the  patient  is  therefore  a  j»^... 
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evidence  for  embolism.     The  existence  of  endocarditis  or  valvular  lesions  of 

tbe  heart  points  to  embolism,  and  their  absence  to  thrombosis.      Calcification 

of  tlie  radial  arteries  is  a  ground  for  inferring  that  the  cerebral  arteries  have 

undergone  the  same  change,  this  being  the  most  frequent  of  the  conditions 

^hich  are  causative  of  thrombus. 

Umbolism  and  thrombosis  of  the  basilar  artery  may  produce  coma,  either 
suddenly  or  more  or  less  slowly,  without  hemiplegia.  Death  takes  place  in 
some  cases  within  a  few  hours.  In  other  cases  patients  recover,  although  the 
artery  remains  occluded.  These  statements  have  been  verified  by  cases  under 
my  observation. 

Prognosis. — An  apoplectic  attack  caused  by  embolism  of  the  middle 
cerebral  artery  is  less  likely  to  prove  immediately  fatal  than  apoplexy  from 
cerebral  hemorrhage ;  hence  the  probable  diagnosis  has  a  bearing  on  the 
prognosis.  In  most  cases,  after  a  few  hours  the  coma  disappears,  hemiplegia 
remaining. 

The  persistence  of  hemiplegia,  whether  preceded  or  not  by  apoplexy, 
depends  on  the  occurrence  of  softening  from  necrosis  and  extravasation  of 
blood  as  effects  of  the  arterial  obstruction.  If  the  circulation  within  the 
district  in  which  the  blood-supply  was  furnished  by  the  occluded  artery  be 
restored  within  two  or  three  days,  so  as  to  prevent  the  changes  incident  to 
defective  nutrition,  rapid  improvement  takes  place  and  is  followed  by  com- 
plete recovery.  These  changes  are  to  be  inferred  from  the  persistence  of 
the  paralysis.  There  may  be  more  or  less  improvement,  which  will  be  in 
proportion  to  the  favorable  course  of  the  local  process  as  described  in  con- 
nection with  the  Anatomical  Characters.  Complete  recovery  from  the  paral- 
ysis is  not  to  be  expected.  If  the  local  process  be  not  favorable,  more  or 
less  impairment  of  the  mental  faculties  is  added  to  the  persistent  paralysis. 
The  duration  of  life  is  indefinite.  Death  is  generally  caused  by  antecedent 
or  intercurrent  disease. 

The  prognosis  if  hemiplegia  be  caused  by  thrombosis  is  less  favorable  than 
if  it  be  due  to  embolism,  as  the  patients  are  more  enfeebled.  The  prognosis 
is  extremely  unfavorable  if  coma  supervene  upon  hemiplegia. 

The  prognosis  as  regards  the  continuance  of  aphasia  is  a  matter  of  much 
interest  to  patients  and  their  friends.  The  restoration  of  speech  may  accom- 
pany recovery  from  the  paralysis,  but  it  may  be  otherwise.  In  a  hospital 
case  under  my  observation  the  hemiplegia  entirely  disappeared,  the  general 
health  was  excellent,  and  the  mental  faculties  were  apparently  not  in  the 
least  affected,  but  complete  mutism  persisted.  The  patient  made  no  attempt 
to  speak ;  and  when  asked  why  he  was  silent  he  placed  his  finger  on  his  lips 
and  shook  his  head.  He  was  discharged  in  this  condition.  If,  owing  to  the 
pathological  changes  in  the  affected  district  of  the  brain,  the  paralysis  per- 
sist, aphasia  generally  continues.  There  may,  however,  be  more  or  less 
improvement.  There  are  no  means  of  judging  beforehand  what  degree  of 
improvement  will  take  place.  Adopting  the  views  stated  in  regard  to  the 
duality  of  the  parts  which  stand  in  a  physiological  relation  to  language,  if 
the  injury  destroy  the  functional  capacity  in  the  hemisphere  to  which  the 
exercise  of  the  function  has  been  limited  (usually  the  left  hemisphere),  the 
recovery  of  speech  or  the  degree  of  improvement  will  depend  on  the  ability 
to  develop  functional  activity  of  the  corresponding  parts  in  the  other  hemi- 
sphere, which  had  previously  been  in  abeyance.  The  probability  of  success 
is  greater  in  proportion  to  the  youth  of  the  patient.  If  the  aphasia  continue 
without  improvement  for  several  months,  none  is  to  be  expected. 

The  prognosis  is  favorable  when  aphasia  occurs  without  apoplexy,  hemi- 
plegia, or .  other  evidence  of  cerebral  disease. 
42 
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Treatment. — The  object  of  treatment  in  the  curly  6t«|;e  of  emlMiK^n 
and  thrombosiK  h  the  re-estublishment  of  the  ciroulaiion  wtthSn  Ui 
deprived  of  blood-supply,  in  order  to  prevent  the  changes  ineidcni  r 
ivc  nutrition.      Bloodletting,  cathartics,  and  any  measures  which  w* ik    i 
heart's  action  contravene  this  object,  and  are  therefore  eontraindicat»<l    <r  * 
the  contrary,  it  is  often  important  to  increase  the  Btren»:th  of  the  hein*^^ 
action  by  tonic  remedies,  a  nutritious  aitnientatioD,  and  aleoholicd.     If  tLfntr; 
be  feebleness*  and  irrei^ularity  of  the  heart's  actiofi  In  conneetiuu  with  vah'u  — 
lar  lesions  and  dilatation,  digitalis  i<i  indicated.     All  foruiw  of  *  i  — 

tion  are  contraindicated.     Cold  applications  to  the  heart  are  i:  i. 

Warm  applications  may  be  useful 

Tbia  plan  of  treatment  is  to  be  pursoed  for  several  days  until  it  \m  deter — 
mined  whether  or  not  the  patient  can  escape  the  local  chan^i^s  which  enj» 
if  the  circulation  he  not  re-established  in  the  affected  di^rict  of  the  hrm 
If  softening  take  place^  the  objects  of  treatment  relate  to  the  geoeml  eriodi — 
tion  of  the  system  and  t*)  the  hemiplegia. 

The  first  of  these  objects  embraces  measures  for  improving  and  coatntiin — 
ing  the  nutrition  of  the  body — namely,  tonic  remedies*,  a  good  diet,  inA  tna 
invitrorating  regimen.  In  cases  of  emlwlism  diseases  of  the  heart  will  ofutrz 
furni.^h  indications  for  treatment. 

Hemiplegia   incident  to  the   brain   lesions  resulting  from  emboIiBlD  incd 
thrombosis  claims  the  same   treatment  as  when  it  is  due  to  a  blo^ •*    ' 
the  brain,  (Vide  Cerebral    Hemorrhage.)     It  consists  of  passive  m*^ 
ogcther  with  rubbing  and  kneading  the  paralyzed  limbs,  the  eti 
ftloctricity^  and    as  much  voluntary  exercise  of  the  muscles  i\- 
Tbcse  measures  arc  important  in  order  to  prc%*enl  degenerative  cfr 
the  muscles  and  nerves  of  the  paralyzed  limbs,  to  promote  the  cii 
and  nutrition  in  these  parts,  and  to  develop  as  far  as  poaaible  their  I'ttnf 
tional  capacity. 

The  treatment  which  has  gpecial  reference  to  aphasia  consista  in  persiBt^nl 
efforts  to  regain  the  memory  of  words  and  their  vocal  utterance*  If  ihc 
mutism  be  not  complete,  perseverance  in  exercises  for  thes*e  ends  may  wmt- 
times  accomplish  much,  and  their  importance  is  to  be  enjoined. 


Thrombosis  of  the  Cerebral  Sinuses. 

Thrombosis  of  the  cerebral  sinuses,  especially  of  the  hmgitudinal  ami 
lateral  sinuses,  may  be  the  result  of  slowing  of  the  circulation  fmm  wrak- 
ened  heart's  action   in  patients,  particularly  children  wh(»  are  l  iff<;- 

bled  by  some  wasting  disease.      This  form   is  culled   nmnintu  n»«i>«. 

Of  a  similar  nature  is  the  ibrnmbosis  sometimes  observed  in  aeul«  infectiogs 
diseases^  particularly  typhoid  fever» 

Thrombosis  may  also  be  occasioned  by  inflammation  of  the  walls  of  the 
sinus  or  phlebitis  of  the  sinus,  secondary,  as  a  rule,  to  discajic  of  the  cranial 
bones.  Thrombi  thus  formed  are  usually  infectious  or  purulent.  Caries  of 
the  petrous  portion  of  the  temporal  bone  following  tnfiammation  of  the 
middle  ear  or  of  the  mastoid  cells  may  be  taken  as  one  of  the  most  frei|Ueul 
and  typical  causes  of  this  variety  of  sinus-throraboiiis.  The  latcrab  petnx'^al, 
and  in  a  less  degree  the  cavernous,  sinuses  are  most  fre4|ucntly  the  Ke4t  iif 
purulent  thrombi.     Large  carbuncles  and  severe  erysipelatous  i    '  itton 

abuut  the  head  and  neck  may  lead  to  sinus-thrombosis.     Tliroii  the 

eerebnil   sinuses  may  be  accompanied  by  no  very  characteristic  cbuuge*  in 
the  meninges  and  brain.     Venous  congestion,  with  punctate  he!ju>rrha:rr^  m 
the  membranes  and  in  the  cortex  cerebri,  is  often  observed*    Sof 
extensive  hemorrhages  follow.     The  purulent  thrombi  are  ofien 
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with  meninptis,  and  not  infrequently  abscess  of  the  brain.  They  may  lead 
mlso  to  the  formation  of  embolic  abscesses  in  the  lungs  and  in  other  parts  of 
the  hody. 

Thrombosis  of  the  cerebral  sinuses  can  rarely  be  diagnosticated  with  any 
approach  to  certainty.  The  marantic  variety  in  young  children  gives  rise  to 
symptoms  analogous  to  those  attributed  to  anaemia  in  the  so-called  hydren- 
cephaloid  affection  of  Marshall  Hall — namely,  somnolence  and  coma,  with 
general  and  progressive  prostration.  The  symptoms  which,  added  to  these, 
render  thrombosis  probable  are  tonic  contraction  of  the  muscles  of  the  neck 
mnd  back,  strabismus,  and  ptosis.  In  adults  indefinite  cerebral  disturbance 
gradually  eventuates  in  coma.  Turgidity  of  the  external  veins  limited  to 
eertAin  situations  on  the  cranium  is  a  diagnostic  feature  in  some  cases. 
Thrombosis  of  the  lateral  sinus  sometimes  occasions  venous  congestion  and 
cedema  behind  the  ear.  In  a  few  recorded  cases  the  thrombus  has  extended 
into  the  internal  jugular,  causing  pain  and  swelling  of  that  side  of  the  neck. 
Thrombosis  of  the  cavernous  sinus  has  been  observed  to  give  rise  to  conges- 
tion of  the  intraorbicular  veins,  with  prominence  of  the  eyeballs,  swelling  of 
the  eyelids,  and  congestion  of  the  retina,  with  choked  disc. 

X^minent  encephalic  symptoms  accompanying  pyaemia,  if  preceded  by 
ctries  of  the  bones  about  the  ear,  by  carbuncles  or  erysipelas  of  the  face, 
k»<i,  or  neck,  may  be  referable  to  purulent  thrombosis  of  the  cerebral 
nimaeB. 

Capillary  Embolism  and  Thrombosis  of  the  Brain. 

Onr  knowledge  of  embolism  and  thrombosis  of  the  cerebral  capillaries  is 
*<*^>  limited  for  a  determination  of  their  pathological  effects,  symptomatology, 
*w  ^  diagnosis.  Pigment  embolism  is  incident  to  malarial  fevers,  especially  in 
^]^^ir  pernicious  forms.  Emboli  or  thrombi  may  consist  of  leucocytes,  fat- 
^■"^^iw,  or  the  salts  of  lime.  Future  observations  may  establish  an  import- 
•'^Oe  which  does  not  at  present  belong  to  occlusion  of  the  cerebral  capil- 
*^^e8  regarded  from  the  standpoint  of  practical  medicine. 

Cerebral  Hemorrhage. 

Anatomical  Appearances. — Intracranial  hemorrhage  may  be  conveni- 
ently divided  into  cerebral  hemorrhage  and  meningeal  hemorrhage.  In  cere- 
bral hemorrhage,  which  will  be  first  considered,  the  extravasation  of  blood  is 
into  the  substance  of  the  brain.  Hemorrhages,  usually  punctate  in  cha- 
racter, are  frequently  found  in  and  about  tumors,  around  abscesses,  and  in 
foci  of  embolic  softening,  but  only  the  so-called  spontaueoms  cerebral  hemor- 
rhages will  be  considered  in  this  article. 

The  ultimate  cause  of  spontaneous  cerebral  hemorrhage  is,  probably  with- 
out exception,  disease  of  the  cerebral  arteries.  Since  the  publication  in  18G8 
of  the  investigations  of  Charcot  and  Bouchard  the  bursting  of  miliary  aneur- 
isms has  been  recognized  as  the  predominant  cause  of  spontaneous  cerebral 
hemorrhage.  These  aneurisms  are  for  the  most  part  visible  with  the  naked 
eye  as  little  nodules  of  the  size  of  a  millet-seed  or  of  the  head  of  a  pin  ;  but 
they  may  exceed  these  dimensions,  or,  on  the  other  hand,  may  be  microscopic 
in  idie.  In  the  majority  of  cases  the  whole  circumference  of  the  artery  takes 
part  in  the  aneurismal  dilatation.  The  aneurisms  are  usually  fusiform,  but 
they  may  be  round,  and  they  are  sometimes  sacculated.  The  aneurisms  are 
the  result  of  pre-existing  diseavse  of  the  arterial  coats.  The  most  frequent 
form  of  this  disease  is  chronic  deforming  endarteritis  or  atheroma.     The 
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aneurisitis  may  itUo  be  caused  by  obliterating  endarteritis  mnd  by  a  by 
degorieratioQ  of  the  middle  com  of  the  artery. 

Atieurisrns  ciinnot  be  found  in  all  ciises  of  {spontaneous  cerfbml  htm^ft'^ 
rbatce.  Atberoma,  fatty  degeneration,  obliterating  endarteritis,  bjf  aline  dc^uJ 
oration,  mesartentis  and  periarteritis,  may  so  weaken  the  vascular  walU  as  tt| 
prove  efficient  causes  of  hemorrhage  without  the  develo])iiieut  uf  milter 
aneurisms. 

In  cases  of  cerebral  hemorrhage  occurring  in  the  so-called  hemorrbifi^ 
dtathci^is,  aa  in  scurvy,  purpura,  leiMJOcythflomia,  etc.,  it  is  not  always  pa&»ilil( 
to  demonstrate  any  alteration  in  the  vascuhir  walls. 

All  circumstances  winch  occasion  ii>crcat>cd  arterial  tension  may  scnrc  a* 
exciting  causes  of  cerebral  hemorrbage,  but  they  never  lead  t<i  eerebml  lu-m- 
orrhagc  unless  there  be  disease  of  the  arteries.  ,  Such  circumstances  will  be 
mentioned  under  the  head  of  Causation.  Hero  may  be  mentioned^  a«  a.rj 
important  exciting  cause  of  cerebral  hemorrhage,  ciirdiae  hypertrophy  asso- 
ciated with  elevated  blood -pressure,  particularly  the  cardiac  hypertrophy 
associated  with  chronic   Bright's  disease. 

Cerebral  hemorrhage  occurs  by  far  most  frequently  in  and  about  the  basal 
ganglia  of  the  brain ;  that  is,  in  the  nucleus  caudatus,  inti^rnal  capsule, 
nucleus  lenticularis,  optic  thalamus,  and  the  adjacent  part  of  the  ccntrnm 
semi-ovale.  Much  less  frequent  are  hemorrhages  iu  other  part*  of  the  cen- 
trum semi-ovale,  in  the  pons,  cerebellum,  crura  cerebri,  medulh*  "  ri 
cerebral  convolutions.  The  explanation  of  the  frequency  of  L 
the  opto-striate  boLlies  (corpus  striatum  and  optic  thalamus)  And  in  thi 
neighborhood  is  found  in  the  fact  that  the  arteries  which  supply  these  par 
are  given  off  from  the  anterior,  middle,  and  |»osterior  cerebral  arteries  ne 
their  origin,  and  penetrate  directly,  as  comparatively  large  vessels,  the  brau 
substance,  where  they  divide  as  terminal  arteries.  These  arteries  are  »u 
jected,  therefore,  to  a  relatively  high  pressure ;  whereas  the  arteries  whii 
feupply  the  cortex  cerebri  become  almost  capillary  in  size  before  ihev 
down  from  the  pia  mater  into  the  gray  substance^  and  are  therefore  U 
exposed  to  the  direct  effects  of  increased  blood-presaure.  In  the  majorilT  < 
cases  the  liemorrhago  is  due  to  rupture  of  some  of  the  branches  nf  the  mldd 
cerebral  artery,  which  are  destined  for  the  supply  of  the  lenticular  nuclei! 
the  greater  part  of  the  internal  capsule  and  of  the  caudate  nu<deus,  an<J 
part  of  the  optic  thalamus.^  Of  special  importance  is  invt>lvi?menr  of 
internal  capsule  ;  as  lesions  of  most  parts  of  the  internal  capsii!  "" 
by  permanent  hemiplegia,  whereas  the  hemiplegia  which  inuuc 
hemonhages  confined  to  the  letiticular  nucleus  or  caudate  nucleus  ia  yj 
temporary,  or  at  least  is  capable  of  great  improvement. 

Cerebral  hemorrhage  occurs  in  the  form  of  capillary  extra  variations  and 
that  of  so-called  apopletic  foci  in  which  the  extravasated  blctod  is  callect 
into  a  mass.     The  cap  Ilia  ty  hcnvfrrhaffes  are  of  the  lesser  import-ance, 
appear  as  isolated  small  red  points,  either  scattered  through  the  brain 
collected  together  in  a  small  space.     The  capillary  hemorrhages  may  uni^ 
t^  make  apoplectic  foci,     They  are  often  found  around  the  lar 
tions ;  they  are  present  around  tumors,  abscesses,  contrcs  of 
they  may   result  from   active   congestion  of  the  brain  atid   Ip»m   ais 

*  Accnnling  to  r>uret.  the  looiilizalian  of  hemorrhage  in  I  lie  ivir'nti  f»r  ihr  Tn 
glia  def>cmls  upon  whether  the  rupture  be  in  the  region  nf  the  lei 
which  duppl^r  the  anterior  j»art  of  ihe  corpufi  i»triatum,  or  in  thnt 
arteries,  which  tsuffply  the  fxwterior  |>art  of  the  corpus  -> 
thularims.    Among  these  arteries,  which  are  bmtidie^  ul 

is  one  partinihirly  well  tieveloped,  whirh  supplies;  the  nuiui  .r[  uw  jmn*  iii:a 
caudate  nuf  leos.   Thb  artery,  according  to  i'tmrcot,  is  so  liable  ti>  rupturt;  that  be* 
nates  it  oa  *'  the  artery  of  cerebral  hemorrhage.'* 
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attended  with  severe  blood-changes.  An  apr»plrcfic  focm  or  clot  is  usually 
tbout  the  size  of  a  hazelnut  or  of  a  pigeon's  it^^,  but  it  may  be  no  larger 
^n  a  pea,  or  it  may  occupy  nearly  the  whole  of  one  cerebral  hemisphere. 
If  the  extravasation  take  place  in  the  vicinity  of  one  of  the  lateral  ventricles, 
tke  blood  not  infrequently  finds  its  way  into  the  latter.  The  blood  may 
leach  the  outer  surface  of  the  brain  either  by  breaking  directly  through  the 
peripheral  cerebral  substance  or  by  penetrating  the  third  and  thence  the 
foarth  ventricle,  from  which  it  can  reach  the  exterior.  Usually  only  a  single 
hemorrhagic  focus  is  present,  but  there  may  be  several  foci.  It  is  not  very 
QDcommon  to  find  remains  of  a  previous  hemorrhage. 

If  the  hemorrhage  in  the  interior  of  the  brain  be  of  considerable  size,  the  cor- 
responding hemisphere  is  swollen,  the  convolutions  are  flattened,  and  the  dura 
mater  is  tense.  If  the  hemorrhage  be  recent,  the  apoplectic  focus  consists  of 
a  dark-red  clot  of  blood  mingled  with  the  debru  of  cerebral  tissue,  and  con- 
tained in  a  cavity  the  wall  of  which  is  composed  of  lacerated  nerve-tissue 
sniTOunded  by  (Edematous  cerebral  substance.  Frequently,  in  proximity  to 
the  clot  a  number  of  capillary  extravasations  are  present.  If  the  extravasa- 
tion be  large,  the  substance  of  the  corresponding  hemisphere  is  anaemic. 
Careful  examination  by  proper  methods  will  usually  reveal  miliary  aneur- 
isms in  or  around  the  focus.  Care  must  be  exercised  not  to  mistake  for 
these  aneurisms  hemorrhages  into  the  perivascular  sheaths,  the  so-called 
dissecting  aneurisms  which  are  usually  to  be  found  about  cerebral  extrava- 
sations. If  life  be  prolonged,  retrograde  metamorphoses  occur  in  the  extrava- 
sated  blood.  The  color  changes  from  dark  red  to  brownish  or  yellow  in  con- 
sequence of  the  formation  of  blood-pigment  in  the  form  of  granular  and  of 
crystalline  haematoidin  out  of  the  red  blood-corpuscles.  From  dissolved 
coloring  matter  the  surrounding  brain-substance  becomes  stained  diffusely 
yellow  or  brown.  The  fibrin  and  the  lacerated  nerve-elements  undergo  dis- 
integration and  are  absorbed,  granular  corpuscles  making  their  appearance. 
While  these  regressive  changes  are  going  on,  a  connective-tissue  capsule  is 
formed  by  reactive  inflammation  around  the  focus.  The  final  result  is  the 
production  of  a  so-called  apoplectic  cyst.  This  cyst  consists  of  a  fibrous 
capsule  enclosing  a  brownish  or  yellowish  (rarely  a  clear)  fluid.  The 
cyst-wall  and  the  fluid  are  stained  by  blood-pigment.  Usually  delicate 
threads  of  connective  tissue  traverse  the  cavity  between  the  cyst-walls. 
Sometimes  the  walls  of  the  cyst  come  together  and  only  a  pigmented  cica- 
trix is  left.  It  is  probable  that  a  cicatrix  may  also  be  formed  without  the 
intervention  of  a  cyst.  It  rarely  happens  that  the  inflammation  around  the 
eztravasated  blood  is  suflicient  to  cause  extensive  softening,  and  abscess 
seems  never  to  follow.  When  the  hemorrhage  is  situated  in  the  periphery 
of  the  convolutions,  the  changes  are  essentially  the  same,  except  that  here 
the  pia  mater  forms  the  outer  covering  of  the  focus. 

The  lungs  of  those  dying  in  the  early  stages  of  cerebral  hemorrhage  are 
usually  congested  and  ocdematous,  often  containing  extravasations  of  blood, 
particularly  in  the  lower  lobes. 

The  secondary  degenerations  which  follow  after  a  certain  time  (from  six 
weeks  to  several  months)  hemorrhagic  foci  situated  in  certain  regions  of  the 
brain  deserve  a  brief  mention  here.  These  secondary  degenerations,  first 
studied  exhaustively  by  Tiirck,  follow  not  only  hemorrhage,  but  softening  and 
other  destructive  lesions  cutting  across  the  group  of  motor-fibres  which,  begin- 
ning in  the  anterior  and  posterior  central  convolutions,  pass  through  the  corona 
radiata,  the  internal  capsule,  the  pes  pedunculi,  the  pons,  and  the  anterior  pyr- 
amids of  the  medulla  oblongata  to  the  crossing  of  the  pyramids,  where  the 
Ipreater  portion  cross  over  and  descend  in  the  posterior  part  of  the  lateral 
eolnmn  of  the  opposite  side,  a  small  portion  continuing  in  the  median  region 
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of  the  anterior  column  of  tlio  same  ^ide.     Destnictive  lesioDs  of  the  intci 
capsule  oiipeciftlly,  and  also  of  thu  central  convolutions,  lower  portion  n1*  ijj 
oomna  radiata  and  of  the  pes  pedunculi^  are  i\jllowi?d  hy  atnipUy  of  the  m<>t<i| 
fibres  below  the  &eat  of  lesion.     The  »ucoudary  dcgonerutiuu  not  otilv  i 
nhlA  in  atrophy  of  the  nerve-fibregi^  but  is  accompanied  by  inerctt^e  t»f  xh 
connective  tissue   between   the  fibres.      It  h  at  first  characterized   hv  ih 
appearance  of  large  numbers  of  grrannlar  cells.     The  atrojdiicd  1 
Ti^fible  on  fresh  specimens  as  ^ay  bands  following  the  course  whi 
been  described  as  that  of  the  motor — or^  as  they  are  called,  pyramid*il     tiUia 
Upon  ujftkinj;  a  cross-section  of  the  spinal  cord  in  a  case  of  secondary  dcMifoJ 
ing  degeneration  a  triangular  gray  patch  will  be  observed  in  the  pustenorpi 
of  the  lateral  column  on  the  side  opposite  the  lesion  in  the  brain,  and  a  narru 
gray  hand^  not  always  visible  to  the  naked  eye,  in  the  anterior  column  tn--Ar 
the  median  fissure  on  the  side  of  the  lesion.     The  contrast  in  color  In^tirttt^fl 
the  healthy  and  the  degenerated  parts  becomes  more  distinct  in  iip«ritng 
hardened  in  chromic  acid.     Lesions  confined  to  the  nucleus  caadatu&f  Icnl 
ular  nucleus,  or  to  regions  of  the  brain  other  than  ihos^  naijicni  arc  iii>t 
lowed  by  these  secondary  degenerations.     The  degeneration  docs  oot  affci 
the  peripheral  motor  nerves. 

Clinical  History. — Of  the  several  pathological  conditions  which  oca^- 

eion  sudden  coma  or  apoplexy,  cerebral  hemorTbage  i^  the  most  f 

its  occurrence.     Some  writers  limit  the  term  apoplexy  to  sudden  r- 

by  extravasation  of  blood.     In  a  large  majority  "^f  caseH  tlie  »] 

is  without  premonition.     It  is,  however,  sometimes  preceded  I 

bral  symptoms,  such  as  a  sense  of  weight  or  fulness,  vertigo,  Itnnitu?^  ;i 

and  flushing  of  the  face,      These  symptoms,  hiiwever^  are  not  t*ufiii 

significant  to  warrant  a  prediction  of  impending  a^njjdcxy.  especiiilly  iJ^  the 

patient  have  never  bad  an   attack.     It  is  not  uucummun  for  an  atlJick  , 

occur  at  a  time  when  the  person  attacked  feels  unusually  well. 

In  an  apoplectic  attack  the  loss  of  consciousness  may  be  so  abrupt  that 
patient,  if  standing  or  walking,  falls  to  the  ground  as  tf  fellrd  by  a  bJoJ 
but  in  most  instances  the  coma  is  developed,  not  instantaneously^  hat  dur 
a  period  ranging  from  a  few  mometats  to  half  an  huur  ur  even  longer.     It 
happened  to  me  to  witness  an  attack  which  occurred  when  I  was   ^ 
ing  a  patient  who  had  just  stated  that  he  had  felt  on  that  day  unn- 
I  noticed  suddenly  a  change  in  his  appearance,  as  if  he  wi»re   miuit^iU)  4i 
tatcd ;  his  expression  changed  and  ho  winked  with   his  left  eye  nnl y 
made  an  effort  to  rise  and  fell  from  the  chair.     The  right  >idc  wa.^ 
He  did  not  at  once  become  unconscious,  but  was  irrationnl.  att^i  ^ 
speak^  being  unable  to  articulate,  and  frequently  making  efforts  to  gel 
from  the  sofa  on  which  he  had  been  jdaced.     The  respiration   soon  bcca 
heavy,  with  slight  stertor  and  puffins;  of  the  lips.     Ue  vomited  frcoly. 
became  profoundly  comatose  in  about  half  an  hour.     lie  remained  in 
Comatose  state  and  died  within  twenty-four  hour<». 

The  coma  in  different  cases  is  more  »»r  less  profound.     When  con  *  ^  * 
patient  cannot  be  roused  in  any  degree  by  efforts  to  awaken  cor^.^cion 
In  many  cases  there  is  not  rhi.s  total  loss  of  menial  facultie-s,    Vi  ' 
ments  in  some  cases  are  entirely  wanting  ;  and  except  that  tli» 
respiration  continue,  the  body  is  as  motionless  as  a  cadaver.     In  tUc 

ity  of  cases,  however,  the  patient  exerts  the  will,  although  alt  matiifes 

of  intelligence  may  be  wanting.    In  this  way  the  existence  of  unilateral  par 
y$h  becomes  apparent.      The  movements  are  limited  to  the  uppt-r  and  to* 
extremitv  of  one  side,  and  it  is  evident  that   hemipb'gia  is  added  to  tbi?  apO^ 
plexy.    The  paraly.^is  is  generally  at  first  complete,  and  the  paralyzed  Umb-*  art 
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motionless  as  regards  volition.    The  respirations  are  slow,  the  rhythm  is  some- 
times irregular,  and  the  inspirations  arc  stertorous  or  snoring.    If  the  coma  be 
profband,  the  buccinator  muscles  and  the  Hps  are  flaccid  and  are  puficd  out 
in  expiration.     The  pulse  is  usually  diminished  in  freciuency,  full,  and  hard, 
the    artery  striking  against  the  finger  like  a  metal  rod.     Exceptionally  the 
pulse  is  small  and  feeble.     The  face  is  frequently  flushed,  and,  if  respiration 
be    much  embarrassed,  more  or  less  livid,  but  it  is  sometimes  pallid.     The 
sariace  in  most  cases  is  warm,  but  sometimes  it  is  cool.     At  first  the  temper- 
ature of  the  body,  as  determined  by  the  thermometer,  is  lowered  from  one  to 
two  and  a  half  degrees,  but  after  twenty-four  hours  there  is  usually  a  consid- 
erable increase  of  the  body-heat.     The  pupil  may  be  contracted  or  dilated,  or, 
without  either  contraction  or  dilatation,  immovable,  and  some  disparity  betwecQ 
the  two  pupils  is  not  uncommon.     The  muscles  are  generally  flaccid,  but  in 
some  caises  rigid.    Rigidity  of  the  muscles  is  the  rule  in  intraventricular  hem- 
orrhages.    Convulsive  movements  are  infrequent,  but  they  sometimes  occur, 
^specially  when  the  hemorrhage  involves  the  motor  cortical  region.     These 
*re  usually  limited  to  one  side,  and  to  the  side  not  paralyzed.     To  this  rule 
there  are  exceptions.     The  limbs  are  sometimes  rigid  on  the  non-paralyzed 
Bide.       Vomiting  is  usual  at  or  shortly  after  the  attack. 

Tliese  are  the  prominent  symptoms  which  characterize  the  apoplectic  state. 

Ita  <l^lration  varies.     It  may  last  for  a  few  moments  only,  the  patient  gradu- 

•Hy  emerging  from  it,  or  unconsciousness  slowly  disappears  after  the  lapse 

^^  a   few  hours,  or  the  state  may  continue  for  days  and  then  pass  off".     As  a 

*^^e,    if  the  coma  persist  without  any  improvement  for  eight  or  ten  hours,  and 

^speoially  if  during  this  period  the  coma  become  more  and  more  profound, 

inipirckyement  is  not  to  be  expected,  and  the  attack  will  prove  fatal.     On  the 

?^*>^X"  hand,  the  attack  may  prove  fatal  in  a  few  moments,  the  mode  of  dying 

*^"^R'  by  apnoca;  or  death  takes  place  after  several  hours;  or,  again,  the  apo- 

P'^^tic  state  continues,  and  proves  fatal  after  the  lapse  of  several  days,  in  the 

**J^^  case  the  mode  of  dying  being  by  asthenia  and  apnoea  combined. 

^^^.tients  emerging  from  the  coma  appear  as  if  awakened  from  sleep,  and  they 

*'^1  ^  evince  surprise  or  ask  what  has  happened  to  them.    A  noticeable  appear- 

« no^  ^  lasting  for  several  days,  is  a  lateral  deviation  of  the  eyes,  and  some- 

^J??  ^s  there  is  rotation  of  the  head  in  a  direction  opposite  to  the  paralyzed  side. 

^    ^^\i  more  or  less  increase  of  the  body-heat  pain  is  referred  to  the  head. 

^*^^«times  there  is  delirium,  and  spasmodic  movements  or  contractions  of  the 

^'^^'^xlyzed  muscles  may  occur.     These  symptoms  denote  circumscribed  inflam- 

^[^^^ion  of  the  brain  surrounding  the  blood-clot.     As  a  rule,  they  disappear 

^^^T  a  few  days. 

The  symptoms  in  apoplexy  dependent  on  cerebral  hemorrhage  are  essen- 

^'llly  the  same  as  when  coma  from  compression  of  the  brain  follows  an  injury 

^^  the  head.     The  extravasation  of  blood  produces  a  shock  or  stunning  effect 

^pon  the  brain  proportionate  to  the  rapidity  and  the  amount  of  the  hemor- 

^  nage,  and  the  pressure  affects  the  circulation  in  the  whole  mass  of  brain. 

4Tie  pressure  impedes  the  circulation  in  the  substance  of  the  brain,  and  the 

apoplectic  phenomena  are  measurably  due  to  the  want  (»f  a  proper  supply  of 

\>Iood  therein.     The  production  of  apoplexy  depends  on  the  suddenness  of 

extravasation.     If  it  take  place  gradually,  apoplexy  is  not  induced,  and  if  it 

be  not  suflBcient  to  destroy  life  within  a  brief  period,  the  circulation  may 

become  restored  sufficiently  for  the  restoration  of  consciousness. 

The  symptoms  which  remain  after  the  disappearance  of  the  coma  depend 
upon  the  situation  of  the  clot.  In  the  next  article  will  be  considered  symp- 
toms referable  to  hemorrhage  and  other  lesions  occupying  different  parts  of 
the  encephalon.  In  the  present  article  the  hemorrhages  in  the  usual  situ- 
ation— ^namely,  in  the  basal  ganglia  and  their  neighborhood — v;ill  be  taken  as 
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the  basis  of  description.  It  is  important  to  distinguish  between  svinptoma 
due  to  the  destruction  of  a  certain  part  of  the  brain  by  the  hemorriiage  ui^ 
symptoms  dependent  upon  pressure,  oodema,  and  other  disturbances  of  notf^ 
tion  in  parts  adjacent  to  the  clot.  Evidently,  the  first  set  of  symptoms  a^ 
permanent,  while  the  second  set  of  symptoms  may  be,  and  usually  are,  reca^^ 
ered  from.^ 

Hemiplegia  is  a  constant  effect  of  cerebral  hemorrhage  when  the  eztni^ 
sation  takes  place  in  the  situations  in  which  it  occurs  in  the  great  majorhj 
of  cases.  After  the  apoplectic  state  disappears  the  hemiplegia  remains;  Ut 
in  a  small  proportion  of  cases  the  hemiplegia  occurs  without  loss  of  codbcIoiu.  < 
ness,  this  proportion  being  much  smaller  than  in  cases  of  cerebral  embolita. 
The  attack  of  hemiplegia  without  apoplexy  is  often  sudden,  but  the  panljoi 
is  sometimes  developed  gradually.  The  difference  as  regards  this  pobt 
probably  depends  on  whether  the  extravasation  take  place  quickly  or  riotly. 
The  hemiplegia,  however,  may  be  at  first  complete,  although  unacconptoied 
by  any  impairment  of  consciousness.  The  following  account  of  the  hemi)»le- 
gia  dependent  on  cerebral  hemorrhage  is  applicable  to  cases  with  or  without 
an  apoplectic  attack.  'i 

The  paralysis  may  embrace  both  motion  and  sensation,  or  it  may  be  limited 
t^  motion.     In  the  great  majority  of  cases,  if  sensation  be  at  first  lost,  it  it    ^ 
shortly  regained,  the  motor  paralysis  continuing.     The  paralysis  may  be  eoa*    \ 
plete  or  incomplete,  and  if  incomplete  it  may  be  of  every  gradation  as  regardi    j 
degree.     The  paralysis  may  be  complete  in  one  and  incomplete  in  the  otber 
extremity.     If  incomplete  in  both  extremities,  the  degree  of  paralysis  is  g«i- 
erally  greater  in  one  than  in  the  other  extremity,  and  in  the  vast  majoritjof 
cases  the  greater  degree  is  in  the  upper  extremity. 

In  cases  of  complete  motor  paralysis  movements  may  frequently  be  pro* 
duced  by  pricking  the  integument,  tickling  the  sole  of  the  foot,  or  applviag 
a  heated  iron  to  the  surface.  These  movements  take  place  without  volitiu&i 
and  much  to  the  surprise  of  the  patient  if  the  mental  faculties  be  inttet 
They  are  purely  reflex.  They  are  produced  in  the  lower,  but  rarely  in  the 
upper,  extremity.  In  most  cases  of  cerebral  hemiplegia  the  tendon  reflexei 
are  increased  on  the  paralyzed  side,  and  to  a  less  extent  on  the  healthy  side; 
whereas  the  skin  reflexes,  including  the  cremaster  reflex,  are  diminished  on  the 
paralyzed  side.  Direct  mechanical  irritation  of  the  paralyzed  muscles  wiD 
often  cause  marked  contractions  which  are  possibly  of  a  reflex  natan. 
There  is  a  notable  difference  in  different  cases  as  regards  the  condition  of 
the  muscles  of  the  paralyzed  limbs.  They  are  in  some  cases  soft  and  flaccid, 
offering  no  resistance  to  the  movement  of  the  limbs  in  different  directioot;  ; 
but  in  other  cases  they  are  hard  and  rigid,  resembling  sometimes  muscles  ii 
tetanic  contraction,  and  offering  much  resistance  to  movements  of  the  link 

The  paralysis  generally  involves  the  muscles  of  the  face,  the  side  affected, 
as  a  rule,  corresponding  to  the  paralyzed  limbs.  Exceptionally,  the  limbs  oi 
one  side  and  the  face  on  the  opposite  side  are  affected.  This  is  called  crosNd 
paralysis  (^paralt/ste  alienie).  Only  the  muscles  of  the  lower  facial  district— 
namely,  the  muscles  of  the  mouth,  cheek,  and  nose — are  affected.  On  tie 
paralyzed  side  of  the  face  the  expression  is  abolished,  and  when  the  hoi 
muscles  are  excited  to  action,  as  in  speaking  or  smiling,  the  mouth  isdnwi 
to  the  opposite  side.    Voluntary  power  over  the  frontal  muscle  and  the  orbi^ 

'  It  is  poflsible  that  symptoms  due  to  destruction  of  brain-snbetance  may  difltppearl? 
other  parts  of  the  bniin — for  instance,  corresponding  parts  of  the  opposite  hemisphere- 
taking  on  vicariously  the  functions  of  the  destroyed  district.  This  supposition.  ko«* 
ever,  cannot  be  considered  as  proven.  There  is  no  way  of  distinfruishing  betieji 
symptoms  resulting  from  destruction  of  brain-subbtance  and  those  dependent  on  dii* 
turbed  nutrition  of  brain-substance,  except  that  the  latter  disappear  more  of  kl 
rapidly. 
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nlar  muscle  of  tbe  eye  is  rarely  lost.  The  patient  is  generally  able  to  close 
the  eye  on  the  affected  side,  but  be  cannot,  as  a  rule,  close  the  eye  on  tbe 
aflp^cted  side  wbile  tbe  otber  eye  remains  open.  Tbe  power  over  the  orbicular 
iiiiJ.scle  in  a  certain  proportion  of  cases  is  very  obviously  impaired.  Tbe 
patient  usually  winks  on  tbe  affected  side. 

Xf  tbe  patient  protrude  tbe  tongue,  tbe  extremity  frequently  points  to  tbe 
paraljied  side  of  tbe  face.     In  tbe  instances  in  wbicb  tbe  tongue  has  been 
thought  to  point  to  tbe  opposite  side  tbere  was  probably  an  error  of  observa- 
tion.   Tbe  tongue  may  appear  to  be  tbus  deflected,  owing  to  tbe  different 
situations  of  tbe  upper  lip  and  angle  of  tbe  moutb  on  tbe  paralyzed  side. 
If  the  moutb  on  tbis  side  be  drawn  by  the  finger  laterally,  so  as  to  be  in 
symmetry  with  tbe  opposite  side,  tbe  tongue,  which  had  appeared  to  be 
deflected,  may  be  seen  to  be  protruded  in  a  direct  line  or  to  point  to  the 
paralysed  side.     Tbe  loss  of  certain  teeth  may  cause  the  tongue  to  protrude 
^xi  an   abnormal  direction.     Tbe  deflection  of  the  tongue  to  the  paralyzed 
side  may  be  explained  by  tbe  action  of  the  stylo-byoid  muscles  and  of  tbe 
posterior  belly  of  the  digastric,  which  effect  the  protrusion  of  the  tongue  by 
elevating  tbe  base  attached  to  the  hyoid  bone.     When  only  the  muscles  of 
ODe    Bide  act,  the  base  is  elevated  upon  tbis  side  only,  and  the  tip  of  tbe 
tong^ue  is  protruded  to  tbe  opposite  or  paralyzed  side;  or  the  deviation  of 
the  tongue  may  be  tbe  result  of  paralysis  of  the  hypoglossal  nerve  supplying 
***«    ^enio-glossus  muscle.     The  velum  pendulum  palati  on  the  side  of  the 
P^'^l^'zed  limbs  is  sometimes  involved  in  the  paralysis.     This  is  shown  by 
•■J    ^Vinormal  flaccidity  of  the  velum  on  one  side,  which  remains  motionless 
"^tien    the  muscles  of  the  other  side  are  seen  to  contract  on  depressing  tbe 
tongxie  with  a  spatula.     Tbe  uvula  in  these  cases  is  deflected  to  the  unaf- 
*ect^ci  side ;  but  tbis  alone  is  not  evidence  of  paralysis,  as  deflection  of  the 
H^^l^  to  one  side  is  frequently  observed  in  healthy  persons.     Occasionally 
"^•"^  are  ptosis,  diverging  strabismus,  and  dilatation  of  the  pupil,  sometimes 
^^  ^Ixe  same  side,  but  in  the  great  majority  of  cases  on  the  side  opposite  to 
^^^      of  the  paralyzed  limbs.     These  symptoms  show  that  the  third  cranial 
?^*"'V-^  is  involved.     The  other  nerves  distributed  to  the  eye  are  very  rarely 
^'^^^^Ived.     The  fifth  nerve  usually  escapes.     The  eighth  nerve  is  unaffected, 
St^^     in  certain  cases  of  hemiplegia  with  coma  about  to  terminate  fatally. 
."^      nerves  of  special  sense  almost  always  escape.     Tbe  muscles  of  respira- 
IP*^      are  not  usually  involved  in  tbe  paralysis,  the  respiratory  movements  on 
1^^     ^wo  sides  being  equal.     Sometimes,  however,  the  respiratory  muscles  on 
^^      hemiplegic  side  are  paretic,  as  is  made  evident  by  a  slower  and  less 
rJSV^^1)lete  expansion  of  that  side  of  the  chest  than  of  tbe  opposite  side. 
«*^^8  lessened  expansion  may  explain  a  tendency  of  pulmonary  complica- 
V^Ti8j  which  are  common  in  cerebral  hemorrb age,  to  affect  the  lung  on  the 
^^^  opposite  to  tbe  hemorrhage.     The  muscles  of  the  neck  and  trunk  in 
^^tieral  remain  unaffected.     It  is  a  law  that  muscles  which  usually  act  co-or- 
^Wtely  or  consensually,  such  as  the  muscles  of  the  eye  and  the  respiratory 
^^uscles,  escape  in  hemiplegia.    The  trapezius  muscle  on  the  paralyzed  side  is 
'Usually  paretic,  causing  a  sinking  of  the  corresponding  shoulder. 

Tbe  clinical  history  of  hemiplegia  from  cerebral  hemorrhage  presents  much 
fliversity  in  different  cases.  It  is  impossible  to  judge  at  first  of  the  prospect 
as  regards  the  amount  of  improvement  which  will  take  place.  More  or  less 
improvement  takes  place  in  tbe  majority  of  cases.  The  improvement  is  usu- 
ally gradual.  The  sensibility,  if  this  have  been  lost,  is  first  restored,  and 
it  may  become  abnormally  increased  on  the  affected  side.  The  paralyzed 
condition  of  the  face  may  diminish  or  disappear  in  a  short  time.  Improve- 
ment, as  a  rule,  begins  sooner  and  progresses  nu>re  rapidly  in  the  lower  than 
in  the  upper  extremity.     Frequently  tbe  patient  is  able  to  walk  without 


666     DISEASES  OF  THE  CEREBRAL  AND  SPINAL  CIRCULATION. 

much  difficulty,  while  the  upper  extremity  remains  almost  completely  part, 
lyzed.  The  manner  of  walking  varies  in  different  cases.  If  the  rotttin 
muscles  of  the  thigh  be  relatively  but  little  affected,  the  limb  is  thrown  fok>J 
ward  so  as  to  describe  the  arc  of  a  circle ;  but  frequently  the  body  is  iocHo^ 
to  the  opposite  side  and  the  limb  is  dragged  after  its  fellow.  Sometimes  f. 
is  brought  forward  with  a  jerking  movement.  Tremulousness  of  the  Ji|^^ 
in  walking  is  sometimes  observed.  The  patient  often  experiences  difficnj^. 
in  walking,  from  a  depression  of  the  toes  which  renders  him  liable  to  tri* 

A  remote  effect  upon  the  paralyzed  parts  is  deficiency  of  volume  orwi«(. 
ing,  this  effect  being  proportionate  to  the  degree  of  permanent  panlviji, 
Atrophy  of  the  paralyzed  muscles,  however,  occurs  later,  and  is  much  lexsii 
degree,  than  in  cases  of  paralysis  from  affections  of  nerves  or  of  the  spimj 
cord.  The  atrophy  which  takes  place  is  due  to  disuse  of  the  muKJei 
Paralyses  dependent  on  cerebral  lesions  are  distinguished  by  the  absence  oft 
trophic  disturbance  of  the  affected  muscles.  The  paralyzed  muscles  alM,uft 
rule,  respond  to  the  excitation  of  electricity ;  that  is,  their  elect ro-contnctilitj 
is  preserved.  The  temperature  in  hemiplegia  becomes  less  on  the  pandjied 
than  on  the  opposite  side ;  the  pulse  has  less  amplitude ;  and  the  veiu8  Moe- 
times  show  congestion.  There  may  be  oedema  on  the  paralyzed  side.  RemuCt 
effects  relate  to  the  contraction  of  certain  muscles.  Permanent  contraction  of 
the  flexor  muscles,  especially  of  the  forearm,  is  frequently  observed.  Itisii 
some  cases  due  to  a  contraction  sufficient  to  overcome  antagonizing  mofecla, 
and  in  other  cases  to  a  greater  degree  of  paralysis  of  the  extensor  mnsckii 
the  flexors  contracting  simply  because  they  are  not  antagonized.  In  the 
latter  case  the  flexed  parts  are  restored  with  a  little  force ;  and  in  the  former 
the  contracted  muscles  offer  resistance  to  efforts  for  extension.  It  is  cu- 
tomary  to  distinguish  a  primary  and  a  secondary  contracture.  The  primirj 
contracture  appears  a  few  days  after  the  attack,  and  is  attributed  to  reactire 
inflammation.  It  generally  disappears.  The  secondary  contracture  appetn 
several  months  after  the  attack,  and  is  permanent.  It  is  attributed  br  manj 
to  secondary  degeneration  of  the  spinal  cord.  It  is  a  bad  prognostic  sigi. 
Weir  Mitchell  has  observed  that  the  growth  of  the  nails  on  the  limbs  of  the 
affected  side  is  arrested,  and  that  a  resumption  of  their  growth  is  a  forenii- 
ner  of  a  return  of  power  over  the  paralyzed  muscles.  There  is  a  tendency  to 
the  formation  of  bed-sores,  particularly  on  the  nates  and  over  the  troehinter 
of  the  paralyzed  side. 

The  mental  condition  in  different  cases  of  hemiplegia  from  cerebral  hemo^ 
rhagc  presents  great  variation.  The  faculties  of  the  mind  are  generalU.if 
not  invariably,  more  or  less  impaired.  Patients  are  moved  to  tears  or  Uugb- 
ter  by  trivial  circumstances.  A  marked  change  in  character  is  frei|uendj 
observed.  Patients  are  liable  to  become  impatient  and  irritable.  They  loM 
self-reliance,  and  arc  easily  influenced  by  those  around  them.  This  fact  some- 
times has  important  medico-legal  bearings.  The  tendency  is  to  progresHte 
impairment  of  the  ment^il  faculties,  ending  at  last  in  imbecility.  Ctftt 
differ  much  as  regards  the  rapidity  of  progress  toward  this  result.  The 
mental  deterioration  doubtless  often  depends  in  no  small  measure  on  the 
deficiency  of  the  exercise  of  the  mental  faculties  after  paralysis  hy 
occurred. 

Aphasia  has  been  already  considered  as  incident  to  cerebral  embolism  nl 
thrombosis.  (Vide  p.  653.)  It  occurs  in  a  certain  proportion  of  the  cases  of 
hemiplegia  caused  by  cerebral  hemorrhage.  There  may  be  cither  total  loei 
or  more  or  less  impairment  of  speech,  and  the  aphasia  may  be  either  at&xie 
or  amnesic.  As  regards  the  de|)endence  of  this  symptom  on  the  sitoatiottot 
the  clot,  the  facts  stated  in  connection  with  Cerebral  Embolism  and  Thraa- 
bosis  are  applicable.     Recovery  from  the  aphasia  is  less  likely  to  take  pUee 
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Then  dependent  on  the  preseoce  of  a  clot  than  when  it  depends  on  occlusion 
of  an  artery.  Aphasia  is  to  he  distinguished  from  the  difficulty  in  articu- 
lation arising  from  paralysis  of  the  tongue  and  lips. 

Causation. — The  dependence  of  cerebral  hemorrhage  on  conditions  pertain- 
ing to  the  vessels  within  the  brain  has  been  considered  in  connection  with  the 
anatomical  characters,  and  also  its  relation  to  disease  of  the  heart.  The  local 
conditions  are  rarely  present  prior  to  the  middle  period  of  life ;  hence,  apoplexy 
snd  hemiplegia,  caused  by  cerebral  hemorrhage,  seldom  occur  in  persons  less 
than  forty  years  of  age.  In  the  majority  of  cases  the  age  is  more  than  sixty. 
Cerebral  hemorrhage  is  somewhat  more  frequent  in  males  than  in  females. 
The  various  causes  of  arterio-sclerosis  are  remote  causes  of  cerebral  hemor- 
rhage. Such  causes  are — alcoholism,  syphilis,  gout,  and  hereditary  predisposi- 
tion. As  already  stated,  simple  hypertrophy  of  the  left  ventricle  of  the  heart 
may  have  a  causative  relation  to  cerebral  hemorrhage  by  increasing  arterial 
tension,  assuming  the  existence  of  the  lesions  of  the  arteries  of  the  brain  which 
have  been  described.  Hypertrophy  associated  with  mitral  stenosis  or  insuffi- 
ciency or  with  aortic  lesions  has  no  causative  agency.  It  is  doubtful  if  venous 
congiestion,  incident  to  dilatation  of  the  right  side  of  the  heart  or  other  causes, 
ever  has  much  agency  in  determining  the  occurrence  of  hemorrhage.  Active 
congestion  from  causes  other  than  simple  hypertrophy  of  the  heart  may  have 
this  effect.  Persons  have  been  attacked  when  under  mental  excitement,  as  in 
public  speaking  or  in  a  fit  of  anger.  In  two  cases  under  my  observation  an 
apoplectic  attack  took  place  during  sexual  intercourse.  Straining  at  stool, 
violent  muscular  exercise,  the  throes  of  labor,  and  drunkenness  have  in  some 
ceases  appeared  to  produce  an  attack.  All  these  are  exciting  causes.  In  the 
larger  proportion  of  cases  the  hemorrhage  takes  place  without  any  obvious 
exciting  cause.  In  a  considerable  proportion  of  cases  it  occurs  during  sleep. 
I  have  known  it  to  occur  in  a  patient  considerably  reduced  by  prolonged 
menorrhagia,  and  to  follow  much  loss  of  blood  from  hemorrhoids. 

Formerly,  much  importance  was  attributed  to  a  so-called  apophctic  const i- 
tuHoH^  consisting  of  shortness  of  the  neck,  with  considerable  vrnhni^ttmU  and 
what  is  known  as  a  full  habit.  An  analysis  of  a  considerable  number  of  eases 
shows  that  no  reliance  is  to  be  ))laced  on  thcvse  or  any  other  external  charac- 
ters as  denoting  a  predisposition  to  cerebral  hemorrhage. 

Diagnosis. — Apoplexy  from  cerebral  hemorrhage  may  be  confounded  with 
several  morbid  conditions  which  involve  coma  more  or  less  complete.  There 
is  little  risk  of  confounding  apoplexy  and  syncope  except  for  a  short  time,  for 
syncope  is  of  brief  duration.  It  is  characterized  by  death-like  pallor,  cold- 
ness, catching  of  the  breath,  and  great  feebleness  or  extinction  of  the  pulse — 
symptoms  which  do  not  belong  to  the  clinical  history  of  cerebral  hemorrhage. 
The  coma  which  sometimes  follows  an  epileptic  paroxysm  bears  a  resemblance 
to  apoplexy.  Knowledge  of  the  fact  that  the  comatose  state  has  been  pre- 
ceded by  violent  convulsions,  with  difficult  and  noisy  respiration  from  laryn- 
geal spasm,  will  at  once  settle  the  character  of  the  attack.  Without  this 
knowledge  the  foam  or  blood  on  the  lips  and  the  wounded  tongue  show  that 
epileptic  convulsions  have  occurred.  The  doubt  can  only  arise  when  the 
patient  is  a  stranger  found  in  an  unconscious  state.  The  physician  generally 
is  aware  or  is  able  to  ascertain  that  the  patient  is  subject  to  epileptic  fits. 
A  paroxysm  of  epilepsy  may  act  as  an  exciting  cause  of  apoplexy.  Ilysteri- 
eal  coma  is  another  condition  which  may  suggest  the  existence  of  apoplexy. 
This  is  to  he  discriminated  by  the  characteristic  phenomena  of  hysteria  having 
preceded  the  comatose  state ;  by  convulsive  movements  in  some  cases,  into 
which  volition  enters  more  or  less ;  and  by  the  absence  of  stertor,  the  mobility 
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of  the  iris,  and  the  restoration  of  consciousness  on  resorting  to  the  cold  doncfa^. 
The  coexistence  generally,  in  urtemic  coma,  of  epileptiform  convuL^ion^  if 
dropsy  do  not  coexist,  suggests  the  probable  existence  of  renal  disease,  and 
the  urine  is  found  to  contain  either  albumen  or  casts,  or  both. 

Profound  alcoholic  intoxication  may  be  mistaken  for  apoplectic  comt.   Th^ 
following  are  the  differential  points :  The  odor  of  spirits  or  of  wine  in  marreri 
vomited  and  in  the  breath  of  the  patient ;  absence  of  hemiplegia ;  the  palj^ 
usually  feeble  or  soft  and  increased  in  frequency,  not  diminished  in  frequenf* 
and  hard  as  it  is  usually  in  apoplexy ;  the  pupils  dilated.     The  patient  cti 
generally  be  roused  sufficiently  to  exhibit  some  of  the  manifextations  of 
drunkenness  in  the  manner  of  speaking.     Pouring  cold  water  upon  the  betd 
from  a  considerable  height  is  a  ready  mode  of  partially  arousing  the  patieat. 
It  is  important  to  make  this  discrimination.     To  call  apoplexy  dninkenoesi 
would  be  an  unfortunate  error,  and  the  reverse  would  be  annoying  to  the 
practitioner. 

In  deep  narcotism  due  to  opium-poisoning  the  patient  by  vigorous  efforts 
can  generally  be  roused  for  an  instant.  The  respirations  are  notably  dimin. 
ished  in  frequency,  but  there  is  no  stertor.  The  pupils  are  contracted.  There 
is  no  hemiplegia. 

Apoplectic  coma  caused  by  active  hyperaemia  (congestive  apoplexy "i  and 
by  meningeal  hemorrhage  is  excluded  by  the  coexistence  of  hemiplegii. 
Hemiplegia  may  generally  be  ascertained  during  the  apoplectic  state.  The 
patient  moves  the  extremities  of  one  side,  while  those  of  the  other  side  remaii 
motionless.  He  may  manifest  sensibility  only  when  the  integument  of  one 
side  is  pinched  or  pricked.  The  face  may  be  drawn  to  one  side,  especially  if 
manifestations  of  pain  can  be  produced.  The  paralyzed  members,  when  nM 
and  allowed  to  drop,  fall  as  if  inanimate.  The  absence  of  the  cremaster  reflex 
on  the  paralyzed  side,  and  its  presence  on  the  other  side,  may  assist  in  deter- 
mining the  hemiplegic  side  during  coma.  On  the  other  hand,  meningeal  hem- 
orrhagc  and  cerebral  hyperaemia  do  not,  as  a  rule,  give  rise  to  hemiplepL 
The  existence  or  otherwise  of  hemiplegia  is  of  course  readily  ascertained  after 
the  patient  emerges  from  the  apoplectic  state.  The  exclusion  of  embolism  as 
the  cause  is  more  difficult  and  is  not  always  practicable.  For  the  differential 
points  the  reader  is  referred  to  the  diagnosis  of  embolic  apoplexy  (p.  055), 
Hemiplegia  without  apoplexy  may  be  caused  by  cerebral  affections  other  than' 
hemorrhage,  embolism,  and  thrombosis — namely,  by  tumors  and  abscess  of 
the  brain.  These  affections  give  rise  to  cerebral  symptoms  prior  to  the  occur- 
rence of  hemiplegia,  and  not  infrequently  to  paralysis  limited  to  one  or  more 
of  the  cranial  nerves.  If  the  hemiplegia  be  not  preceded  by  symptoms  point- 
ing to  tumor  or  abscess,  and  if  functional  hemiplegia  be  excluded,  the  difff^ 
ential  diagnosis  lies  between  hemorrhage,  embolism,  and  thrombosis.  If  the 
hemiplegia  have  occurred  suddenly,  thrombosis  may  be  excluded.  The  point! 
involved  in  discriminating  embolic  hemiplegia  have  been  stated.  The  o^ 
currence  of  spinal  hemiplegia  in  rare  instances  is  to  be  remembered  in  the 
diagnosis. 

The  importance  of  a  careful  examination  of  the  head  for  the  evidence  of 
injury  in  cases  of  coma  when  nothing  is  known  of  the  history  may  be  here 
alluded  to.  A  patient  admitted  into  hospital  in  a  comatose  condition,  with- 
out this  precaution  may  be  supposed  to  have  apoplexy,  when  subseqnentlr, 
perhaps  at  the  autopsy,  fracture  of  the  skull  with  meningeal  hemorrhage 
may  be  found. 

Proonosis. — An  attack  of  apoplexy  from  cerebral  hemorrhage  may  prow 
fatal  within  a  very  short  period,  sometimes  within  a  few  moments.  When  it 
proves  suddenly  fatal,  the  coma  is  at  once  profound  and  accompanied  by  gitit 
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disturbance  of  respiration  and  loss  of  deglutition,  death  taking  place  by 
apnoea.  A  fatal  termination  frequently  takes  place  after  the  lapse  of  from 
twelve  to  twenty-four  hours.  The  coma  in  these  cases  continues,  and  becomes 
more  profound ;  the  respiration  is  more  and  more  embarrassed  ;  tracheal  rales 
occur ;  deglutition  is  gradually  lost ;  the  urine  is  retained  or  flows  away 
involuntarily ;  involuntary  dejections  occur ;  and  the  mode  of  dying  is  chiefly 
by  apnoea.  If  no  improvement  take  place  within  ten  or  twelve  hours,  the 
coma  remaining  or  becoming  complete,  disturbance  of  the  respiration  and 
deglutition  being  more  marked,  there  is  little  room  for  the  expectation  of 
amendment,  and  the  case  will  probably  end  fatally  within  a  short  period.  In 
other  cases  life  is  prolonged  for  several  days,  the  patient  not  emerging  from 
the  apoplectic  state,  but  more  or  less  improvement,  as  regards  consciousness, 
taking  place  in  some  cases.  The  mode  of  dying  in  these  cases  is  by  apnoea 
and  asthenia  combined. 

On  the  other  hand,  the  apoplectic  attack  may  pass  off  in  a  few  moments  or 
a  few  hours,  hemiplegia  remaining.  The  paralysis  at  first  is  generally  com- 
plete, and  the  sensibility  on  the  affected  side,  as  well  as  the  power  of  motion, 
is  often  lost.  The  latter  usually  returns  more  or  less  speedily ;  and  more 
gradually  there  is  improvement  as  regards  the  power  of  motion.  In  most 
cases  this  improvement  goes  on  progressively  until  a  certain  point  is  reached, 
and  at  this  point,  which  varies  much  in  different  cases,  the  improvement  stops. 
More  or  less  of  the  paralysis  remains  permanently  as  a  rule.  It  is  impossible 
to  judge  beforehand  of  the  degree  of  improvement  which  may  be  expected 
as  regards  the  paralysis.  The  completeness  of  the  paralysis  at  first  is  prob- 
ably due  to  the  shock  or  contusion  of  the  parts  of  the  brain  in  proximity  to 
the  extravasated  blood.  After  recovery  from  this  the  amount  of  paralysis 
will  depend  on  the  extent  of  damage  which  the  brain-substance  has  received. 

The  occurrence  of  cerebral  hemorrhage  involves  liability  to  its  recurrence. 
Of  those  who  recover  from  a  primary  attack,  a  considerable  proportion  are 
again  attacked  afler  intervals  of  varying  duration  in  different  cases.  As  a 
rule,  the  hemorrhage  in  successive  attacks  is  greater,  rendering  them  more 
severe  or  dangerous.  It  is,  however,  to  be  borne  in  mind  that  recurrences 
do  not  always  occur.  Patients  with  hemiplegia  resulting  from  a  clot  in  the 
brain  sometimes  live  for  twenty  years  or  longer,  a  second  hemorrhage  not 
taking  place.  In  a  recurrent  attack  the  hemorrhage  may  be  on  the  same 
side  or  in  the  other  hemisphere,  more  frequently  the  former.  Instances  have 
occurred  in  which  a  hemorrhage  occurred  simultaneously  in  both  hemispheres, 
causing  double  hemiplegia.  The  mental  condition  after  the  occurrence  of 
hemorrhage  has  been  already  referred  to. 

Treatment. — To  bleed  or  not  to  bleed  is  the  first  question  which  arises 
in  the  treatment  of  an  attack  of  apoplexy  from  cerebral  hemorrhage.  The 
answer  is  neither  affirmative  nor  negative  as  regards  cases  collectively,  but  it 
may  be  either  according  to  the  symptoms  in  individual  cases. 

If  the  apoplectic  attack  be  accompanied  by  symptoms  denoting  determina- 
tion of  blood  to  the  head  and  increased  arterial  tension — a  flushed  face  and 
strong  pulsation  of  the  carotids — venesection  is  indicated,  especially  if  the 
patient  be  robust  or  full-blooded  and  the  action  of  the  heart  be  abnormally 
strong.  Under  these  circumstances  it  is  fair  to  infer  that  the  giving  way  of 
the  cerebral  artery  was  due  in  a  measure  to  the  hypersemia  or  to  the  arterial 
tension  as  an  accessory  or  exciting  cause.  Bleeding  will  not  undo  the  mis- 
chief which  has  already  taken  place,  but  it  may  prevent  an  increase  or  a 
renewal  of  the  hemorrhage.  In  a  certain  proportion  of  cases  the  symptoms 
are  essentially  different.  The  face  may  be  pallid,  the  carotids  do  not  beat 
strongly,  and  the  pulse  may  be  small  and  weak.     Venesection  under  these 
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ci  re  am  stances  is  contraindicated.     If  the   fthstraction  of  btood    bo  dedj 
upon,  it  should  be  by  vetiesection.     It  is  important   that  the  effecl  of  it 
bleeding  be  produced  prompt ly^  and  for  this  reason  cupgi  or  leeches  do  not  I 
well  meet  the  indication.     Tbe  amount  of  blood  abstracted  §houId  be  dei€ 
mined  by  the  effect.     A  lar*;e  bleeding  is  rarely  indicated. 

Generally,  it  is  advisable  to  administer  an  active  cathartic.     Ooton 
from  the  facility  with  which  it  ia  administered^  it8  efficiency  and  it^ 
of  operation,  is  to  be  preferred  to  any  other  cathartic.     Three  nr 
may  be  given  at  once  and  repeated  in  three  or  four  hours  if  ft'  i« 

not  produced.     Its  operation  may  be  promoted  by  large,  stimN         ^    ni 
An  active  cathartic  should  not  be  given  if  the  pulse  be  notably  small  ur 
feeble. 

The  patient  should  be  placed  in  a  cool,  airy  apartment  ;  the  head  mH^uI 
be  moderately  raised ;  cold  or  evaporating  lotions  should  be  applted  to  it 
head*  or,  if  the  head  be  hot  and  flushed^  the  ice-cup  ;  slimuUlini^  [Hniiluf 
may  be  employed  if  the  extremities  be  cool ;  and  everything  constrictinjr  ttj 
neck  and  chest  should  he  removed.  Attention  is  to  be  directed  to  the  bbddd 
and  if  required  the  use  of  the  catheter  is  not  to  be  delayed. 

These  are  the  measures  to  be  pursued  until  it  is  decided  whether  the  poitif! 
is  to  emerge  from  the  apoplectic  state.  If  aft4?r  the  lapse  of  several  horn 
the  symptoms  denote  a  hopeless  condition,  the  physieittn  must  content  hiti 
self  with  measures  which  appear  to  contribute  to  the  comfort  of  the  patipn 
for  he  is,  in  fact,  unconscious  of  suffering.  Purjrative.^  and  other  pc^rinrbi 
ing  remedies  under  these  circumstances  will  only  tend  i*i  hnstcn  the  fit 
termination.  If,  on  tfie  other  hand,  the  attack  pass  off",  the  measures  ind 
catcd  are  simply  quietude  and  an  unstimulating  diet  until  sytuptoms  deno 
inflammation  around  the  clot.  These  do  not  call  for  active  Irearment,  t>x 
applications  to  the  heud»  a  sinapi.sm  to  the  neck,  saline  laxatives,  and  pcrfct 
quietude  are  sufficient.  The  vital  powers  should  not  be  impaired  by  acUf 
treatment.  The  recovery  is  effected  by  the  disintegration  and  absorptiao 
the  clot,  and  this  requires  many  weeks  or  months.     The  ]ii  ■'    ' 

gration  and  absorption  are  not  promoted  directly  by  any  in 
no  ground  for  supposing  that  mercury, iodine,  or  other  dru;:;.*;  huve  uux 

influence  over  these  processes.     Blisters  or  other  modes  of  eounter-ir     

are  of  no  utility.  Electricity  applied  to  the  brain  is  a  dotibtful  measurerJii 
is  not  without  hazard  of  injury.  As  regards  the  clot,  nothing  can  be  doi^ 
except  by  nourishing  the  patient  well,  avoiding  stimulants,  pn?venting  a* 
as  possible  everything  which  disturbs  body  or  mind,  nnd  mtn'ting  any  gyti 
tomatic  indications.  The  case  is  now  one  of  hemiplegia  dependent  on  tf 
presence  of  the  clot  and  the  damage  which  it  has  occasioned* 

A  tendency  to  the  formation  of  bed-sores  is  counteracted  by  observance  * 
Btrict  cleanliness  and  by  not  allowing  continued  pre^^ure  on  suscepfr^  t- 

Active  treatment  directed  to  the  paralyzed  muscles  is  oontraindtr  1^ 

the  symptoms  denote  inflammation  or  irritation  at  the  situation  of  tin'  rvirm 
rhage.     Gentle  rubbing  of  the  paralyzed  limbs  and  passive  movement**,  hul 
ever,  may  be  resorted  to  with  but  little  delay.     More  energetic  measai 
indicated  after  two  or  three  months.     The  objects  of  treatment  are  ll 
mntion  of  the  circulation  and  nutrition  in  the  paralysed  muselcs,  to 
with  the  increase,  as  far  as  possible,  of  their  functional  capacity     Th 
are  massage  or  kneading,  rubbing  with  stimulating  liniments 
nient^,  electricity,  and  volitional  exercise.     Kneading,  rubbiM- 
movements  should  bo  systematically  and  perseveringly  employed,    if  i| 
not  occasion  fatigue,  they  cannot  bo  too  much  employed.    It  is  to  be  1 
raind  that  paralyzed  muscles  do  not  of  themselves  resume  at  once  their  I 
functional  capacity,  even  after  the  conditions  causative  of  the  pmnlji 


CEREBRAL  HEMORRHAGE,  671 

removed ;  and  having  been  for  a  considerable  period  paralyzed,  they  may 
remain  so  indefinitely  if  appropriate  measures  be  not  made  for  their  res- 
toration. 

£\cctricity  is  a  potential  agent  in  promoting  the  objects  stated,  especially 
wbien  the  paralyzed  muscles  respond  not  at  all  or  feebly  to  the  will.  It  pro- 
motes circulation,  nutrition,  and  is  a  substitute  for  the  will  as  regards  the 
functional  exercise  of  the  muscles.  AVith  respect  to  the  choice  between  the 
two  currents,  the  methods  to  be  adopted,  etc.,  the  reader  is  referred  to  treatises 
on  the  practical  use  of  electricity  or  to  works  devoted  to  nervous  diseases. 
This  agent  is  apt  to  be  inefficiently  employed.  It  may  be  injudiciously  used, 
aad  it  is  potential  for  harm  as  well  as  good.  When  practicable,  therefore,  its 
eiiBployment  should  be  under  the  direction  of  an  experienced  physician  who 
has  given  special  attention  to  electro-therapeutics. 

'When  the  paralysis  is  not  complete,  the  most  efficient  measure  for  securing 
as  nuch  improvement  as  is  compatible  with  the  amount  of  damage  which  the 
brain  has  received  is  voluntary  exercise  of  the  paralyzed  muscles.  A  patient 
wlio  has  been  for  some  time  a  paralytic  is  in  a  condition  not  unlike  that  of 
tke  infant  who  has  not  learned  to  use  the  muscles.  Persistent  exercise  in 
the  one  case,  as  in  the  other,  is  the  means  by  which  development  and  power 
are  to  be  acquired.  There  is  reason  to  believe  that  in  not  a  few  cases  paral- 
ysis continues  until  it  becomes  fixed  at  a  certain  point,  when  persevering 
e^cercise  in  conjunction  with  other  measures  might  have  led  to  more  or  less 
improvement.  It  is  often  difficult  to  enforce  this  measure  on  account  of  its 
sim  plicity. 

The  liability  to  the  recurrence  of  cerebral  hemorrhage  renders  it  important 

^  observe  all  possible  precautions  by  way  of  prophylaxis.     Placing  the  sys- 

tena  in  the  best  possible  condition  by  means  of  a  well-regulated  diet  and  regi- 

'^^n,  and  avoiding  exciting  causes,  will  afford  all  the  security  which  can  be 

<>otained.     It  is  not  probable  that  any  protection  is  afforded  by  reducing  the 

P^^ers  of  the  system,  and  injury  may  thereby  be  produced.    It  is  injudicious 

^   adopt  a  diet  which  is  insufficient  for  the  wants  of  the  system,  or  to  resort 

*^  '"epeated  bloodlettine^s,  cathartics,  or  other  lowering  measures.    In  striving 

Z^    J^void  excesses  and  imprudences  of  all  kinds  care  must  be  taken  not  to  err 

***   the  opposite  extreme.    Mental  occupation  within  certain  limits  is  advisable. 

-A.  liability  to  hemorrhage  if  an  attack  have  never  occurred  cannot  be  esti- 

'*^^- ^^  with  any  degree  of  certainty.     Apoplexy  and  paralysis  are  affections 

^•"nicli  many  persons  apprehend,  and  if  certain  cerebral  symptoms  be  experi- 

ene^f]^  especially  vertigo,  the  apprehension  is  often  the  source  of  much  un- 

''^Ppiness.     The  suggestion  by  the  physician  that  there  is  danger  of  these 

!^J[^^^tion8  is.  an  indiscretion  which  I  have  known  to  prove  most  calamitous. 

J*^  *^en  apprehension  is  felt,  the  physician  is  warranted  in  giving  assurances 

•^'^t   vertigo  and  other  cerebral  symptoms  are  sufficiently  common  without 

^*^\ng  followed  by  apoplexy  or  paralysis,  and  that  these  affections  are  rarely 

'P^'^ceded  by  obvious  premonitions.     Needless  uneasiness  may  oftentimes  be 

"^^moved  by  these  assurances. 

The  treatment  of  hemiplegia  from  cerebral  hemorrhage  is  the  same  whether 
^^  occur  with  or  without  the  occurrence  of  apoplexy. 

In  connection  with  the  subject  of  cerebral  hemorrhage  the  question  arises, 
Can  the  particular  situation  of  the  extravasated  blood  bo  ascertained  by  means 
of  the  symptoms?  This  question  arises  in  respect  to  the  particular  situation 
of  softening  from  embolism  and  thrombosis,  and  also  with  reference  to  the  local- 
ization of  circumscribed  inflammation  or  abscess  of  the  brain,  cerebral  tumors, 
and  atrophy.     Id  order  to  avoid  repetitions,  the  facts  at  present  known  con- 
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ecrnlng  the  locuHzation  of  cerebral  diseases   are  concbely  stated  iiu<]tfrl 
separate  beading. 

Topical  Diagnosis  of  Cerebral  Diseases. 

In  the  present  article  will  be  considered  the  diagnosis  of  censbnil  diW^i 
according  to  the  situation  of  the  lesion.     The  possibility  of  the  t^r ' 
uosis  of  cerebral  diseases  is  based  upon  the  fact  that  certain  {► 
brain  are  endowed  with  special  functions^  the  excitation  or  the  alMjiuioTj  ufj 
which  gives  rise  to  characteristic  svmptoms.     <.)iir  knowledge  of  the  [ncaj^l 
ization  of  these  functions  is  due  partly  to  physiolngical,  but  chiefly,  so  fifj 
as  man  is  concerned,  to  clinical  and  pathological  observatioos*     Tliis  Itiwiw. 
ledgo  is  still  very  imperfect.     In   the  present  article  only  such  facts  will  he 
considered  as  are  reasonably  certain. 

The  diseases  of  the  brain  arc  conveniently  classified  as  focal  or  focnl  liii- 
eases,  in  which  the  lesion  is  confined  to  a  circumscribed  part  of  the  hnin, 
and  dtjfiised  or  general  diseases,  in  which  a  large  part  of  the  brain  is  afffcted,  I 
Examples  of  focal  cerebral  diseases  are  —  circumscribed  hemorrhages  foci  I 
of  softening  either  embolic  or  thrombic,  localixed  encephalitis,  abscc^  anil 
tumors.  Examples  of  diffuse  diseases  of  the  brain  are — ansemia  and  liirpirr-l 
femia,  diffuse  etKH!phaliti.H,  and  the  conditions  produced  by  conciisffion  tndj 
compression  of  the  brain.  It  is  of  course  only  the  local  diseaMts 
brain  which  admit  of  a  topical  diagnosis. 

The  symptoms   which   may   be   produced  by  local   diseases  of  the  Wii 
are  either  direct  or  infh'revL      The  direct  symptoms  are  those  du©  to  ir 
tation  or  to  destruction  of  the  part  of  the  brain  which  is  tl  o|  ' 

lesion.     The  indirect  Hyraptoms  are  those  referable  t'O  the  in^ 
by  the  legion  upon  neighbt>nng  or  remote  parts  of  the  brain.     JJiimjti 
toms  caused  by  destruction  of  b ra i n -subs tun ee  are  permunt.'nt,  <*trppt1 
as  some  other  part  of  the  brain  may  be  capable  of  assuming 
functions  of  the  destroyed  part.    Indirect  symptoms  are  to  a  gr*  >tl 

able  and  inconstant,  and  in  the  case  of  many  local  lesions  they  disappear  af 
an  indefinite  period,  leaving  only  direct  syinpt<ims*     Although  certain  syi 
tomSf  such  as  coma,  and  in  most  instances  headache,  delirium,  and  romtttn 
can  be  recognized  as  indirect  symptoms^  yet  it  is  in  general  imptissibic  fr 
their  nature   alone   to   distinguish   the  indirect   from   the  direct  sympton 
This  distinction,  however,  can  often  be  made  in  the  course  of  time  by  noti^ 
that  certain  symptoms  disappear,  and  are  therefore  probably  indirect,  w her 
other  symptoms  remain  permanently  and  are  considered  to  be  direct, 
instance,  a  fresh  hemorrhage  in  that  part  of  the  intT^rnal  capsule  occnpn 
by  the  motor  tracts  may  give  rise,  in  addition  to  hennplegia,  to  anic^Alhs 
aphasia,  and  strabismujj,  the  last  three  symptoms  being  indirect,  as  th«f 
referable  not,  like  the  hemiplegia,  to  destruction  of  the  part  named»  " 
an  influence  exerted  upon  other  parts  by  pressure*  inflammafory  nrc!v 
After  a  time  ana\Hthe3ia  and  the  other  secondary  or  indirect 
appear,  and  the  hemiplegia  remains  as  the  direct  g^ymptora  of  t 
is  evident  that  the  fewer  the  indirect,  and  the  more  pronounced 
symptoms,  the  greater  the  probability  of  making  an  accurato  ^'\ 
the  seat  of  the  lesion.     Hence  it  follows  that  a  topical  diAi 
impossible  in  the  early  stage  of  cerebral  hemorrhage  or  soft*  r mi ^. 
frequently  be  made  at  a  later  stage,  when  the  indirect  8yropt4>ms  have 
appeared. 

For  various  reasons  mistakes  are  especially  liable  to  be  made  ut  the  topii 
diagnosis  of  tumors.     Xot  only  do  tumors  often  grow  in  parts  of  L>ie  brmt^ 
the  function  of  which  is  very  imperfectly  understood,  but  they  gite  riM  to 
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many  difiuse  and  indirect  symptoms,  and  by  their  slow  development  they 
fre<|uently  displace  nerve-elements  without  destroying  them. 

Ilughlings-Jackson  has  graphically  designated  as  dUrlmnjivg  lesions  those 
which  irritate  nerve-elements,  and  as  dtstroyiiig  lesions  those  which  annul 
their  function.  A  discharging  lesion  in  a  motor  tract  produces  spasm — a 
destroying  lesion,  paralysis. 

After  these  few  remarks  by  way  of  introduction,  the  lesions  situated  in  the 
different  parts  of  the  brain  will  be  briefly  considered  with  reference  to  their 
topical  diagnosis. 

1.  Cei-ebfihim, — Hemorrhage  in  the  cerebellum  occurs  much  less  frequent- 
ly than  in  the  cerebrum.  The  proportion  is  variously  estimated  as  from  1 
to  12  to  1  to  35.  £mbolism  of  the  cerebellar  arteries  is  even  more  unusual. 
Other  local  diseases  of  the  cerebellum  are  abscesses,  encephalitis,  tumors,  and 
atrophy. 

Lesions,  often  extensive,  of  the  cerebellum  may  remain  entirely  latent 
daring  life.  This  is  believed  to  be  the  case  only  when  the  lesion  is  localized 
in  one  cerebellar  hemisphere,  and  when  its  influence  does  not  extend  beyond 
the  seat  of  disease.  In  a  remarkable  case  reported  by  Kbstein,^  nearly  the 
whole  left  hemisphere  of  the  cerebellum  was  occupied  by  an  osteoma  which 
did  not  encroach  upon  surrounding  parts.  The  patient  died  of  a  pulmonary 
affection,  having  manifested  no  symptom  referable  to  the  nervous  system. 
Characteristic,  although  not  pathognomonic  of  lesions  of  the  cerebellum, 
are  disturbances  of  co-ordination  designated  as  cerebellar  ataxia  and  dizzi- 
ness. These  symptoms  are  believed  to  be  the  result  of  an  aflection  of  the 
vermiform  process  or  middle  lobe  of  the  cerebellum,  either  directly  when  it 
is  the  seat  of  disease  or  indirectly  by  an  encroaching  lesion.  The  gait  in 
cerebellar  ataxia,  which  aflects  chiefly  the  lower  extremities,  resembles  that 
of  a  drunken  man,  and  not  that  of  a  patient  affected  with  locomotor  ataxia 
or  posterior  spinal  sclerosis.  The  symptoms  in  the  great  class  of  cerebellar 
lesions,  such  as  fresh  hemorrhages  and  tumors  which  act  upon  adjoining 
parts,  particularly  upon  the  pons  and  medulla  oblongata,  are  various,  but  they 
can  sometimes  be  utilized  in  making  the  diagnosis.  Of  symptoms  produced 
by  cerebellar  disease,  but  not  directly  referable  to  disturbances  of  function  of 
the  cerebellum  itself,  may  be  mentioned  vomiting,  amblyopia,  and  amaurosis; 
headache,  most  frequently  in  the  occipital  region ;  hemiplegia,  either  corre- 
sponding to  the  side  of  the  lesion  or  to  the  opposite  side ;  less  often  epilepti- 
form convulsions  and  spasm ;  and  sometimes  irregular  and  infrequent  action 
of  the  heart. 

2.  Crura  CerehelU. — No  characteristic  symptoms  of  lesions  of  the  superior 
or  of  the  inferior  peduncles  of  the  cerebellum  have  as  yet  been  discovered. 
On  the  other  hand,  lesions  of  the  middle  peduncles,  the  crura  ad  pontcm, 
have  repeatedly  been  observed  to  be  attended  by  so-called  forced  or  com- 
pelled movements.  These  peculiar  movements  appear,  according  to  Noth- 
nagel,  when  the  lesion  acts  as  an  irritant  and  does  not  completely  sever  the 
connection  of  the  affected  crus  with  the  cerebellum.  Recognized  forms  of 
these  compelled  movements  are  rotary  movements  of  the  body  around  its 
long  axis;  the  assumption  of  a  compelled  position  upon  one  side,  to  which 
the  patient  instantly  returns  when  moved ;  the  tendency  to  fall  to  one  side, 
accompanied  with  dizziness ;  and  the  deviation  of  the  head  and  of  the  eyes, 
most  characteristic  when  one  eye  is  turned  upward  and  the  other  downward. 
These  movements  may  occur  during  coma,  but  they  are  more  characteristic 
of  disease  of  the  crura  cerebelli  when  present  in  the  waking  state.  With  the 
exception  of  the  rotary  or  "  circus "  movements  and  the  peculiar  deviation 
of  the  eyes,  similar  compelled  movements  have  been  observed  in  diseases 

1  VirchtneB  Archiv,  Bd.  49,  p.  145. 
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situated  in  other  parts  of  the  brain.    The  movements  may  be  toward  the  c^ 
of  the  lesion  or  toward  the  opposite  side. 

3.  Pons  Varolii — Hemorrhages  occur  in  the  pons  with  about  the  i%,'| 
frequency  as  in  the  cerebellum.     Emboli  rarely  lodge  in  the  basilar  arti^ 
because  its  size  exceeds  that  of  either  vertebral  artery,  and  because  the  l«e|I 
is  unfavorably  placed  for  the  reception  of  an  embolus.     On  the  other  ha^ 
thrombosis  of  the  basilar  artery  in  consequence  of  atheromatous  degeocn. 
tion,  followed  by  softening  in  the  pons,  has  been  repeatedly  obserTed.    It[| 
important  to  keep  distinct  from  each  other  tumors  of  the  pons  and  tomoii 
exterior  to  the  pons  and  situated  at  the  base  of  the  brain,  although  tber 
may  have  many  symptoms  in  common. 

Fresh  hemorrhages  in  the  pons  can  be  diagnosticated  almost  with  certaiotv 
when  alternating  or  crossed  paralysis  (that  is,  facial  paralysis  on  the  side  of 
the  lesion  and  paralysis  of  the  extremities  on  the  opposite  side)  can  beside 
out ;  but  in  many  cases,  perhaps  the  majority,  of  fresh  hemorrhage  in  tk 
pons  there  are  no  characteristic  symptoms  present  and  the  topical  ditgnofli 
is  impossible.  Often  the  symptoms  are  those  of  an  ordinary  apopleiy,  sack 
as  follows  hemorrhage  in  the  internal  capsule.  When  it  is  considered  that 
through  the  pons  pass  the  bundles  of  motor  and  of  sensory  fibres  which  coi- ' 
nect  the  cerebrum  with  the  spinal  cord,  that  here  are  situated  the  roots  of 
origin  of  the  trigeminus,  abducens,  facial,  and  acoustic  nerves,  and  tiiuig 
into  view  the  close  relation  of  the  pons  to  the  medulla  oblongata,  it  caoBot 
occasion  surprise  to  find  that  the  symptoms  of  stationary  lesions,  such  u  of 
old  hemorrhages  and  foci  of  softening,  and  particularly  of  slowly-progreaare 
tumors,  may  present  a  variety  and  complexity  somewhat  diagnostic  of  if(^ 
tions  of  this  part.  It  would  be  beyond  the  limits  and  scope  of  the  preseit 
summary  to  enumerate  the  possible,  or  even  many  of  the  frequent,  combiitt- 
tions  of  symptoms  which  may  attend  diseases  of  the  pons.  The  moft  cha- 
racteristic, and  when  occurring  suddenly  probably  a  pathognomonic,  sjmpton 
is  crossed  paralysis  {pnralysie  alterne).  When  this  variety  of  panljais  ii 
due  to  a  stationary,  non-encroaching  lesion,  this  lesion  will  almost  always  h 
found  in  the  lower  half  of  the  pons.  In  crossed  paralysis,  while  the  extrna- 
ities  are  always  paralyzed  upon  the  side  opposite  to  the  lesion,  there  is  paral- 
ysis of  the  facial,  abducens,  or  hypoglossus  nerves  upon  the  side  of  the  lesoi. 
The  facial  paralysis  of  crossed  hemiplegia  resembles  peripheral  facial  palsjj 
that  is,  all  of  the  muscles  supplied  by  the  facial  nerve  (including  the occipiliK 
frontalis,  corrugator  supercilii,  and  orbicularis  palpebrarum)  are  inTohedaid 
the  reaction  of  degeneration  appears.  Crossed  hemianiesthesia  may  lik^ 
wise  occur,  but  less  frequently  than  crossed  hemiplegia.^  It  must  not  bs 
inferred  that  the  facial  paralysis  is  necessarily  on  the  side  of  the  lesion  inafc 
tions  of  the  pons.  It  is  sometimes  on  the  same  side  as  the  body  paralyflfl^ii 
which  case  the  hemiplegia  is  in  no  way  characteristic  of  disease  of  the  poii 
In  a  remarkable  case  of  tumor  of  the  posterior  portion  of  the  pong,  repoitcd 
by  Wernicke.^  there  existed  paralysis  only  of  cranial  nerves,  and  not  it  til 
of  the  extremities.  When  crossed  paralysis  fails,  it  is  from  the  grouping  of 
the  symptoms  and  by  a  careful  analysis  of  individual  symptoms  that  thi 
diagnosis  of  a  pons  lesion  is  to  be  made,  rather  than  by  the  presence  of  uj 
one  characteristic  symptom.  Bilateral  paralysis  is  rare — in  fact,  much  IcN 
frequently  met  with  than  was  formerly  assumed  or  would  seem  probable  oi 
theoretical  grounds,  if  we  except  those  extensive  hemorrhages  which  lea^^ 
death  during  the  stage  of  apoplectic  coma. 

4.  Medulla  Oblongata. — Hemorrhage  into  the  medulla  oblongata  is  notW" 

*  The  manifold  variations  under  which  crossed  paralyses  of  motion  and  of 
may  appear  have  been  tabulated  by  Sigerson,  Dublin  Med,  Joum.,  Feb.,  1S7& 
^  Arch./,  Pifych.,  Bd.  7,  p.  513. 
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qnentw  It  leads  almost  invariably  to  death,  either  instantaneously  or  within 
a  few  hours,  in  consequence  of  injury  to  the  centres  of  re8piratk)n  and  of 
circulation.  Tumors  occur  in  this  situation,  but  they  are  rare,  and  tlicir 
symptomatology  is  very  imperfectly  understood.  The  most  interesting  and 
carefully  studied  of  the  local  diseases  of  the  medulla  oblongata  is  bulbar 
paralysis,  the  acute  form  of  which  is  generally  due  to  ischsemic  softening 
or  to  inflammation,  rarely  to  hemorrhage.  Both  the  acute  and  the  chronic 
forms  of  bulbar  paralysis  will  be  subsecjuently  considered. 

The  Der\'es  which  originate  in  the  medulla  oblongata  are  the  hypoglossal,  the 
▼agus,  the  spinal  accessory,  and  the  glosso-pharyngeal.  The  symptoms  which 
are  most  characteristic  of  lesions  of  the  medulla  oblongata  are  difficulty  of 
articulation,  called  dysarthria  and  anarthria,  and  difficulty  in  swallowing. 
Disturbances  in  the  rhythm  of  respiration  and  of  circulation  are  frequent. 
Lesions  of  the  medulla  oblongata  are  the  only  central  lesions  which  can  cause 
aphonia.  Diabetes  mellitus  and'  diabetes  insipidus  have  been  occasionally 
observed  to  attend  lesions  (tumors)  affecting  the  floor  of  the  fourth  ventricle. 
Lesions  of  the  medulla  can  of  course  cause  extensive  paralysis  of  motion  and 
of  sensation,  which  may  be  cither  unilateral  or  bilateral  according  to  the  situa- 
tion of  the  lesion,  and  which  may  exist  without  the  coincidence  of  characteristic 
symptoms. 

5.  Ptdunculm  Cerehri. — Lesions  confined  to  one  of  the  peduncles  are  rare. 
Xevertheless,  localized  hemorrhages,  foci  of  softening,  and  tumors,  particu- 
larly tuberculous  tumors,  have  been  observed  in  this  situation.  It  is,  as  a 
rule,  only  when  the  aficctions  are  situated  in  the  basal  portion  of  the  pedun- 
cle near  the  pons  that  their  efl*ects  are  limited  to  this  structure.  The  pedun- 
cles are  composed  essentially  of  centripetal  and  of  centrifugal  nerve-fibres 
connecting  the  cerebrum  with  the  spinal  cord.  The  motor  fibres,  constituting 
the  so-called  pyramidal  tracts,  occupy  the  middle  third  of  the  pes  pedunculi ; 
and  the  sensory  fibres  are  situated  in  the  tegmentum.  The  intimate  relation 
between  the  inner  border  of  the  crus  and  the  oculo-motor  nerve  is  to  be  borne 
in  mind.  Characteristic  of  localized  lesions  of  the  crus  cerebri  are  paralysis 
of  motion  and  often  of  sensation  of  the  side  of  the  body  opposite  to  the  lesion, 
and  paralysis  of  the  third  or  oculo-motor  nerve  on  the  same  side  as  the  lesion  ; 
in  other  words,  a  variety  of  crossed  paralysis.  The  8ynii)toms  of  paralysis 
of  the  third  nerve  are  ptosis,  external  strabismus,  and  dilatation  of  the  pupil, 
often  combined  with  double  vision.  It  is  only  when  the  ocular  paralysis  and 
the  crossed  facial  or  body  paralysis  develop  at  the  same  time  that  it  is  safe 
to  diagnosticate  an  affection  of  the  crus.  Lesions  of  the  crus  may  produce 
simply  hemiplegia  or  heniianajsthesia  without  ocular  paralysis,  in  which  case 
the  topical  diagnosis  would  be  impossible. 

6.  Orrpora  Qmuhigemhw. — Of  the  anatomical  facts  bearing  upon  the  func- 
tions of  these  bodies,  the  most  important  is  the  termination  of  a  part  of  the 
fibres  of  the  optic  tracts  in  the  anterior  pair  or  the  nates.  Furthennore.  is 
to  be  considered  the  close  relation  between  the  terminations  of  the  third  and 
fourth  cranial  nerves  and  the  corpora  quadrigemina.  Very  little  is  known 
concerning  symptoms  referable  to  disease  of  the  corpora  quadrigemina.  Le- 
.sions  of  the  anterior  pair  lead  to  diminution  of  vision  or  to  ]>lindness.  If  the 
lesion  be  confined  to  one  of  the  anterior  pair,  it  is  probable  that  hemianopsia 
is  produced.  Paralysis  of  the  oculo-motorius,  reflex  innnobility  of  the  pupil, 
nystagmus,  and  disturbances  of  co-ordination  resembling  cerebellar  ataxia 
have  also  been  observed  in  lesions,  particularly  of  the  posterior  pair  and  of 
the  superior  cerebellar  peduncles.  None  of  these  symptoms,  however,  is 
characteristic  of  disease  of  the  corpora  (|uadrigeniina,  which,  witli  our  prej-- 
ent  knowledge,  does  not  admit  of  positive  diagnosis. 

7.  Thalamus  Opticus. — Although  the  optic  thalamus  is  very  often  involved 
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in  hemorrhage,  softening,  and  other  affect  ions  of  the  internal  capsule  and  th 
basal  ganglia,  it  is  rare  that  a  lesion  is  confined  exclusively  to  this  bodj 
Contrary  to  former  views,  it  is  now  believed  that  lesions  situated  in  th 
optic  thalamus,  their  influence  not  extending  beyond  the  seat  of  disease,  d 
not  produce  paralysis  either  of  motion  or  of  sensation.  The  posterior  part  ol 
the  optic  thalamus — namely,  the  pulvinar  and  the  external  geniculate  body— 
receive  fibres  derived  from  the  optic  nerves,  so  that  lesions  of  this  part  pro 
duce  loss  of  vision,  probably  in  the  form  of  hemianopsia  —  a  disturbance 
which,  however,  is  not  peculiar  to  lesions  in  this  situation.  Post-hemiplegi 
hemichorea  has  been  repeatedly  observed  with  lesions  of  the  optic  thalanm^ 
but  whether  as  a  direct  or  an  indirect  symptom  is  uncertain.  No  symptoi^ 
which  can  render  certain  the  topical  diagnosis  are  as  yet  known  to  atte^ 
localized  lesions  of  the  optic  thalamus. 

8.  Corpus  Striatum  {iiuchus  caud^itus,  nucleus  lenticularis,  and  capn^^ 
inteinia). — This  region  is  the  most  frequent  seat  of  hemorrhage  and  ^ 
softening.      It  is  important  to  be  familiar  with  the  anatomical   relati^, 

of  the  partfi  here  situated.     The  anatain. 
of  this  region  is  shown  in  Fig.  1,  whi^j 
represents  a  horizontal  secticm  through  t^ 
right  cerebral  hemisphere.    The  corpus  ii(n. 
atum  is  composed  of  the  caudate  nocleng 
{N  C  in  Fig.  1)  or  intraventricular  naclena, 
the  lenticular  nucleus  (^N  L)  or  eztnrea. 
tricular  nucleus,  and  the  anterior  divijioa 
of  the  internal  capsule ^  (C I n).    The  en. 
date  and  the  lenticular  nuclei  are  mawesof 
gray  matter.     The  internal  capsule  is  cmn- 
posed  of  white  matter.     The  internal  etp- 
sule  is  made  up  of  an   anterior  diviMoe, 
situated  between  the  caudate  nucleus  nd 
the    lenticular    nucleus,   and    a   posterior 
division,  between  the  optic  thalamus  tod 
the  lenticular  nucleus.     The  twodirisiou 
meet   at  a   bend   called   the   knee  of  the 
internal  capsule.     The  destination  of  the 
fibres  composing   the  anterior  division  of 
the  internal  capsule  is  not  thoroughly  vn- 
derstood.     In  the  posterior  division  are  sit- 
uated the  motor  and  the  sensory  tracts  of 
nerve-fibres    supplying   the   opposite  half 
of  the  body.      The   motor  tract  forms  a 
cerebral  HcMui.phere(fr;;«..strUm,.eTi):   compact   mass   of    ncrve-fibres  Called  tlio 
AT,  iiucieuB  caudatus;  N L,  nucleus  pyramidal  tract  (")y  Situated  m  theniddN 
c^^r^ar  divi^io'^o?^  third  of  the  posterior  division  of  theiDte^ 

interna;  ('/;>.  pasterior  division  of  the  nal  capsule."     The  fibres  bcloninns  to  the 

capsula  interna;    /■'«,  fibres  belonpinK    /.     •    i   '  i.    11        -^      P :i  •     e > 

to  the  facial  nerve;  /*,  pyramidal  tract  lacial  nerve  are  probably  Situated  in  froot 
IXT/if^oStiuoL!'*^*'^'  ^'  ***^*^"**   ^^  ^^^  pyramidal  tract,  nearer  the  knee  of 

the  capsule.  The  sensory  tract  occupiei 
the  posterior  third  of  the  posterior  division  of  the  internal  capsule.  The 
sensory  tract  includes  both  the  nerves  of  ordinary  sensation  and  the  nenrei 
of  special  sense. 

*  Some  authore  include  only  the  caudate  nucleus  in  the  corpus  striatam. 

'  The  exact  situation  of  the  pyramidal  tracts  in  the  internal  capsule  varies  lomevM 
with  the  level  of  the  section,  these  tracts  being  nearer  the  knee  in  the  superior  pvtsii 
nearer  the  posterior  extremity  in  the  inferior'part  of  the  ioteroal  (         ' 


IIori2<»ntal    Section    through 


TOPICAL  DIAGSOSIS  OF  CEREBRAL  DISEASES,  677 

Tlie  further  course  of  the  pyramidal  tract  is  as  follows :  The  tract  is  com- 

pO:jecJ  of  uiotor  fibres  which  originate  in  the  motor  cr)rtical  area — namely,  the 

^^»i  t  ral  cou  volutions  ami  the  paracentral  lobule.  (See  Figs.  2  and  H,  pp.  678, 679.) 

THese  fibres  descend  through  the  centrum  ovale  in  the  corona  radiata,  and  are 

Collected  together  into  a  compact  mass  in  the  middle  third  of  the  posterior  divis- 

^^ti   of  the  internal  capsule.    From  the  internal  capsule  the  pyramidal  tract  is 

^^iitinued  into  the  middle  third  of  the  pes  pedunculi/  thence  into  the  anterior 

^U.lf  of  the  pons,  where  the  fibres  are  scattered  among  the  longitudinal  bun- 

^*es  of  the  pons,  and  thence  into  the  medulla  oblongata,  where  they  form  the 

^^terior  pyramids.     At  the  crossing  of  the  pyramids  a  part  of  the  pyramidal 

*^ Vires  usually  remains  uncrossed,  and  descends  in  the  anterior  columns  of  the 

^"pinal  cord,  while  the  larger  part  crosses  and  descends  in  the  lateral  columns 

^f  the  cord.*  (See  Fig.  5,  p.  729.)    Here  the  pyramidal  tracts  terminate  in  the 

^nglion-cells  of  the  anterior  horns,  whence  the  anterior  nerve-roots  originate. 

jthe  pyramidal  tracts,  therefore,  transmit  voluntary  motor  impulses  directly 

Irom  the  motor  cortical  area  to  the  motor  ganglion-cells  in  the  anterior  horns 

of  the  spinal  cord.     In  the  pyramidal  tracts  of  the  brain  are  also  included 

fibres  belonging  to  the  motor  cranial  nerves. 

Destruction  of  the  pyramidal  tract  of  one  half  of  the  brain  causes  hemi- 
plegia of  the  other  half  of  the  body.  It  is  evident  that  the  lesion  must  be 
very  large  to  destroy  all  of  the  pyramidal  fibres  in  the  centrum  ovale,  whereas 
a  small  lesion  in  the  posterior  division  of  the  internal  capsule  will  cut  across 
the  entire  tract.  For  reasons  which  have  been  previously  stated,  the  internal  / 
capsule  and  the  adjacent  ganglia  are  the  most  frequent  s(>ats  of  hemorrhage ' 
and  of  softening.  Hence  the  symptoms  which  attend  these  lesions  in  this  sit- 
uation are  usually  taken  as  the  basis  of  the  clinical  history  of  cerebral  hem- 
orrhage and  of  cerebral  embolism. 

When  the  lesion  involves  the  anterior  two-thirds  of  the  posterior  division 
of  the  internal  capsule,  there  is  ordinary  hemiplegia ;  that  is,  paralysis  of 
motion  of  the  opposite  extremities  and  paralysis  of  the  lower  branches  of  the 
opposite  facial  nerve.  The  hypoglossal  nerve  is  paretic.  Secondary  con- 
tracture of  the  paralyzed  muscles  in  most  cases  ensues  when  life  is  sufficiently 
prcdonged.  The  muscles  undergo  only  slight  atrophy  from  disuse,  and  pre- 
serve their  normal  electrical  reactions. 

Lesions  involving  the  posterior  third  of  the  posterior  division  of  the  inter- 
nal capsule  are  much  less  common.  They  cause  hemianjesthesia  or  paralysis 
of  sensation  of  the  opjK»site  half  of  the  body.  This  hemiansosthesia  is  otien 
complete,  including  not  only  ordinary  sensation,  but  the  special  senses  of 
sight,  hearing,  smell,  and  taste.  The  special  senses  may  be  only  partially  or 
not  at  all  involved.  The  affection  of  sight  is  probably  in  the  form  of  hemi- 
anopsia. Post-hem iplegic  hemichorea  (which  was  first  described  by  Weir 
Mitchell)  and  athetosis  have  been  observed  especially  with  lesions  in  this 
situation. 

No  symptoms  have  been  referred  directly  to  lesions  confined  to  the  anterior 
division  of  the  internal  capsule,  to  the  caudate  nucleus,  or  to  the  K^nticular 
nucleus.  lA»sions  of  these  parts,  however,  are  almost  invariably  accompanied 
by  hemiplegia,  but  this  is  referable  to  involvement  by  pressure  or  otherwise 
of  the  neighboring  pyramidal  tracts  of  the  posterior  division  of  the  internal 

'  Here,  too,  the  situation  varies  somewhat  with  tlie  heipht  of  the  soetion.  the  tracts 
ORciipyin^  the  third  quarter  (reckoned  troni  within  outward;  in  tlie  ui»2ier  or  anterior 
part  of  tlie  iiednnde. 

*  Sometimes  all  of  the  pyramidal  fibres  cross  to  the  opposite  latenil  column.  It  is 
believed  that  very  rarely  the  fjynimidal  fihre?*  do  not  decussjite  nt  the  crossing:  of  the 
pyramids,  but  descend  in  that  half  of  ilie  spinal  (X)nl  which  corresponds  to  the  hemi- 
Hphere  in  which  they  ori^Hnnte.  In  the  latter  case  it  has  Iteen  claimed  that  a  lesion  in 
tne  brain  would  produce  hemiplegia  on  the  same  side  as  the  lesion. 
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capsule.     If  the  pyramidii!  tract**  be  not  cUrertly  inviilvecl,  i\%^  licir: 
oftt^n   lernpurary,  <lisap  pen  ring  wlien   the  e  fleets  nf  pre!<»ure   ♦»r  ut  ^i 

anlemii  have  W-mi  reniuved.  Tin*  hemiplegia  cauM*d  l>y  drsslruetiori  wl  ti 
jpynimiJal  tracts  is  permanent.  Tlie  partial  facial  purulysisi,  hi»we%«^r.  **.nni 
to  be  an  exot^piion  to  tliis  rule,  as  it  is  probuUe  thai  utie  bciutspli&re  nu 
innervate  the  facial  muscles  <jf  bath   ii^idtss, 

1>.  VrfttTinn  Ovftfe^—WQ  know  of  no  syuiptoms  diagnostic  of  lei$ifm<i  sit 
a  ted  in  the  cent  mm  ovule  of  (hi*  cerebnil  hcnii>*phert*s.  Lesions  involvinp  tl 
fibres  of  the  corona  radiiitu,  which  connect  centres  in  the  cortex  with  ptriplj 
eral  parts,  causae  tlio  same  Kymptomsi  as  lesionn  of  the  ct^rucjil  centrcis  thcq 
selves.  Hence  lesions  affecting  the  fibres  dcijccnding  from  the  motor  cortic 
area,  if  extensive,  cause  hemiplegia;  if  of  s>niall  extent,  niunoplegia  of  tfa 
opposite  side.  Lesions  of  fibres  of  the  corona  radiata  coming  fntm  the  vUui 
area  of  the  Dcetpttal  lobe  cau:$e  hemiopia.  Lesions  of  tibres  from  the  thifl 
frontal  convolution  or  from  the  first  teu»p»ml  eonvolution  of  the  left  idj 
prcniuee  aphasia.  Lesions  in  the  frontal  lol*e,  and  IciiS  frequently  in  th 
white  substance  of  the  other  cerebral  lobes,  may  give  rise  to  no  apprccial 
8ympt(>ms. 

10.   Ojrfcjr  Crr^hfi. — Since  the  pubHcation  by  Fritsch  and  Hitstg«  tti  187^ 
of  their  di#icovery  of  motor-t*entres  in  the  cortex  nf  the  brain,  tunch  attcntici( 
has  been  direct e<l,  atid  with   fruitful   result,  Uy  the  elinteal  and   pathoUigic 
^udy  of  localized  lesions  of  the  cerebral  cortex* 

A,  Mfifnr  Ai*n  it/ the  0>rt'X. — Tri  confirmation  of  phy*inlogical  cxpcnmen 
j>athnlogical  obscrv^ations  have  demoustrateil  that  lesion*  of  a  eertaiu  rcgi«l 
of  iht^  cerebrjtl  ciott-x  are  followed  by  motor  distarbanecs.    This  region,! 
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nated  as  the  motor  cortical  area,  cmbraceit  the  anterior  ccntnil  and  %he 
tcrior  central  convolutions  (also  called  rc?ipectivcly  the  ascending  fVi^ntal  ai*^ 
the  aseenditig  parietal  convolutions)  and  the  paracentral  lobule.     The  r«2iliif^ 
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of  experiment,  as  well  as  the  symptoms  followiDg  small  circumscribed  lesions 
in  the  motor  area,  justify  the  recognition  of  separate  motor  centres  in  this 
nart,  t.he  locations  of  which  are  represented  in  the  accompanyinc:  diatrrams 
(Pi^.   2  and  3).  ^    J    ^       b 

The  centre  for  the  movements  of  the  lower  facial  muscles  (those  supplied 
hy  tlie  buccal,  oral,  and  nasal  branches  of  the  facial  nerve)  of  the  opposite 


Fto.  3. 


^^%im  of  the  Median  Surface  of  the  Cerebral  Hembiphere,  showinf?  the  Paracentral  Tx>bule  (IM, 
^^^ramttri.)  (modified  from  Ecker).  Abbreviations :  O,  gyrus ;  /',  fissure ;  C,  corpus  callosum ;  Cbwr, 
^^^  arolutloD ;  F.  Hoi,  fiasure  of  Kolaudo ;  Sup^  superior. 

p^.^^  is  situated  in  the  lower  third  of  the  central  convolutions.  Near  this,  and 
ry^.'^ably  somewhat  lower,  is  the  centre  for  the  movements  of  the  tongue 
|>i  ^^^I7?7^>  in  Fig.  2).  The  centre  for  the  movements  of  the  opposite  arm  occu- 
^  the  middle  third  of  the  anterior  central  convolution.     The  centre  for  the 


"^^^ements  of  the  opposite  lower  extremity  is  situated  in  the  upper  part  of 


^w^  —      central  convolutions,  especially  in  the  paracentral  lobule.  (See  Figs.  2 

^       -^^e  motor  cortical  area  receives  its  blood  from  the  middle  cerebral  artery — 

^^  ^^ct  which  explains  the  greater   frequency  of  embolic  and  of  thrombic 

•\ening  in  this  district  than  in  other  parts  of  the  cortex. 

XLesions  involving  the  entire  motor  area  of  the  cortex  are  attended  by  the 

■^^^ptoms  of  an  ordinary  cerebral  hemiplegia,  and  then,  if  the  hemiplegia 

^Velop  at  once,  it  cannot  usually  be  distinguished  from  lesions  of  the  inter- 

^^1  capsule  or  of  the  pyramidal  tract  in  other  situations.     Such  lesions  in  the 

^^rtex  must  be  very  extensive,  and  they  are  rare. 

Less  extensive  lesions  in  the  motor  cortical  area  cause  paralysis  of  only 
Attain  muscles  of  the  opposite  side.  The  term  monoplegia  is  used  to  desig- 
nate these  localized  paralyses.  The  following  forms  of  monoplegia  have  been 
observed  to  attend  localized  cortical  lesions:  1,  oculo-motor  monoplegia 
(isolated  ptosis) ;  2,  facial  monoplegia,  sometimes  combined  with  paralysis  of 
the  hypoglossal  nerve ;  3,  brachial  monoplegia,  or  paralysis  of  the  opposite 
arm ;  4,  crural  monoplegia,  or  paralysis  of  the  opposite  leg ;  5,  brachio-facial 
monoplegia,  or  paralysis  of  the  arm  and  face.    It  is  evident,  from  the  situation 
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of  the  motor-centres,  thut  while  facial  monoplegia  and  brachial  monoplesM 
and  also  brachial  monoplegia  and  crural  monoplegia,  may  be  and  oA^^n  ^^ 
combined,  paralysis  of  the  face  and  of  the  leg  without  invoWement  of  theu^ 
can  scarcely  be  produced  by  a  single  cortical  lesion,  and  in  fact  has  nevt^r  beea 
observed.  In  progressive  cortical  lesions  a  paralysis  at  first  confined  tooae 
arm  or  to  the  face  may  advance  to  total  hemiplegia,  the  cortical  looaliiatioi 
being  then  characterized  by  the  development  of  the  hemiplegia  out  of  n^ 
cessive  monoplegias.  Secondary  contractures  make  their  appearance  almoit 
invariably  in  the  paralyzed  muscles,  but  are  of  course  not  distinctive  of  cor- 
tical affections.  As  in  other  forms  of  cerebral  paralysis,  the  clectro-muiieQlar 
reactions  are  normal  or  only  quantitatively  affected — a  circumstance  whick 
distinguishes  cortical  monoplegias  from  most  of  those  produced  by  leijioDsof 
the  spinal  cord  and  of  peripheral  nerves. 

Of  great  value  in  the  diagnosis  of  lesions  of  the  motor  cortical  arci  m 
spasms  affecting  isolated  groups  of  muscles  (mono-spasms),  such  a»  fpiau 
confined  to  the  muscles  of  one  side  of  the  face  or  to  the  muscles  of  one  uf  the 
opposite  extremities.  The  spasms  are  both  tonic  and  clonic,  and  they  are  H«e- 
times  designated  as  partial  epilepsy  of  cortical  origin.  They  may  occur  vitlr- . 
out  paralysis,  they  may  develop  at  the  same  time  with  paralysis,  the?  naj 
precede  the  paralysis,  or  they  may  attack  muscles  which  have  been  paralyic) 
for  a  variable  length  of  time.  The  latter  two  forms  of  development  are  C8p^ 
cially  characteristic  of  cortical  lesions.  Partial  epilepsy  of  cortical  origin  ia 
sometimes  accompanied  or  followed  by  general  epileptic  convulsions,  in  which 
case  the  spasm  begins  regularly  in  the  same  group  of  muscles.  In  the  Doit 
characteristic  form  of  the  disease  consciousness  is  not  lost  at  the  onset  of  tbe 
paroxysm.  The  patient  observes  the  progress  of  the  convulsions  from  one 
group  of  muscles  to  another,  and  finally  loses  consciousness  when  the  eonral- 
sions  become  general.  When  this  variety  of  epilepsy  is  preceded  by  dodo- 
plegic  paralysis,  it  may  be  considered  as  almost  pathognomonio  of  a  cortial  { 
lesion.  I 

In  most  cases  of  cortical  paralysis  careful  examination  will  show  torn   ^ 
sensory  disturbances,  but  our  knowledge  of  these  is  imperfect.    It  is  beliereJ 
that  the  nerves  of  ordinary  and  of  muscular  sensation  terminate  in  the  eortex 
of  the  motor  area  and  in  the  cortex  of  the  parietal  lobe,  but,  thus  &r,  ithai 
not  been  possible  to  definitely  fix  centres  for  sensation. 

B.  Cortical  CfftfrrH  for  Speich — These  exist  in  the  left  inferior  frootd 
(Broca's)  convolution  in  its  posterior  part  (or  pars  opcrcularis),  and  in  tW 
left  superior  temporal  convolution.  It  is  probable,  althrmgh  not  definitelj 
proven,  that  the  left  island  of  Reil  also  contains  centres  for  speech.  Wlwi 
the  individual  is  left-handed  or  when  the  speech -cent  res  of  the  left  hemisphere 
are  congenitally  defective,  the  centres  for  speech  may  occupy  the  correspond* 
ing  parts  of  the  right  hemisphere. 

Ataxic  or  motor  aphasia  is  due  to  difficulty  in  the  co-ordination  of  the 
muscles  used  in  speaking.  It  is  caused  by  lesions  of  the  left  inferior  fitiatal 
convolution.  Amnesic  aphasia,  or  loss  of  the  memory  of  words,  is  prohaWy 
the  result  of  a  lesion  of  the  left  superior  temporal  convolution.  The  distvit 
aneo  of  speech  called  by  Wernicke  sensory  aphasia,  and  by  KuRsmaul  woii- 
deafness  and  word-blindness,  has  been  observed  also  to  follow  lesions  of  the 
first  temporal  convolution  of  the  left  side.  Sensory  aphasia  is  chancteriui 
by  inability  to  understand  spoken  or  written  words.  On  superficial  obeerrir 
tion  the  patients  are  thought  to  be  deaf.  The  various  forms  of  aphuia  an 
often  combined  with  each  other. 

C.  Visual  Arfa  of  th'  Cortex, — It  has  been  demonstrated  that  the  oeeipitil 
convolutions  contain  centres  for  vision.  Although  not  absolutely  proTea, the 
view  is  widely  accepted,  that  the  fibres  of  the  optic  nerve  which  aapplj  tkl 
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outer  or  temporal  half  of  the  retina  do  not  cross  in  the  optic  chiasm,  but  ter- 
minate in  the  occipital  lobe  of  the  same  side,  while  the  fibres  which  supply 
the  inner  or  nasal  half  of  the  retina  cross  in  tfaie  optic  chiasm  and  terminate  in 
the    o<M;ipital  lobe  of  the  opposite  side. 
The  accompanying  diagram  (Fig.  4)  illus-  Fig.  4. 

trates  this  view  of  the  semi-decussation 
of  the  optic  nerves. 

Thus,  the  right  occipital  lobe  contains 
the  visual  centres  for  the  temporal  half 
of  the  right  retina  and  the  nasal  half  of 
the  left  retina.  Destruction  of  these  cen- 
tres in  the  right  occipital  lobe  would 
therefore  cause  blindness  of  the  temporal 
hair  of  the  right  retina  and  of  the  nasal 
half  of  the  left  retina.  In  this  case  ol>- 
jects  occupving  the  left  half  of  the  visual 
fiold  ^ould'not  be  perceived.  With  a..  ""^"o^t^'^^J.^^t^ruA"'  *** 
affection  of  the  left  occipital  lobe  ofcour.se 

the  relations  would  be  reversed.    This  fonn  of  disturbed  vision  is  called  hfmf- 

<"«'^>«/(ri  or  hi^n'opui  (strictly,  lateral  homonymous  hemianopsia).     As  is  indi- 

<?ate<i  in  the  diagram,  the  hemianopsia  is  limited  by  a  vertical  line  passing 

through  the  point  of  fixation  (macula  lutea),  and  not  by  a  line  dividing  the 

"^tina  into  two  equal  parts.     It  is  thus  evident  that  the  defect  of  vision  in 

■J^m  ianopsia  is  greater  in  the  retina  opposite  to  the  lesion.*     Hemianopsia  is 

^**^1  T  to  be  overlooked  unless  a  special  examination  of  the  vision  be  made. 

.  Hemianopsia  may  be  caused  also  by  lesions  of  one  optic  tract,  of  the  pul- 

T.***^!"  and  corpus  geniculatum  externum  of  the  optic  thalamus,  of  the  poste- 

r*?*^   part  of  the  internal  capsule,  of  the  medullary  substance  of  the  occipital 

*^**^,  and  perhaps  also  by  lesions  of  one  of  the  anterior  pair  of  the  corpora 

^  ^  ^  cirigemina. 

I       I~I  emianopsia  is  the  only  symptom  which   has  been   directly  referred  to 
l^^^onsof  the  occipital  lobe.     In  many  instances  affections  of  the  occipital 
^*^o    have  given  rise  to  no  symptoms  which  attracted  attention. 
^  -t^.  Other  Parts  of  the  Cortex, — Some  physiological  experiments  render  prob- 
^.  "^  the  existence  of  centres  for  hearing  in  the  temporal  lobe,  but  auditory 
•****^  ^rbances  other  than  the  peculiar  form  called  sensory  aphasia  are  not  posi- 
^"^^ly  known  to  result  from  cortical  lesions. 
y^      X^i^ases  of  the  frontal  lobes  are  often  latent.     No  distinctive  symptoms 
^'^"e  been  assigned  to  lesions  of  the  parietal  lobes. 

Meningeal  Hemorrhage. 

Cine  of  the  most  important  varieties  of  meningeal  hemorrhage  is  hapmatoma 
^^    the  dura  mater,  due  to  pachymeningitis  hemorrhagica,  under  which  head 
^     ^ill  be  subsequently  considered. 

The  extrava.'^ated  blood  in  meningeal  hemorrhage  may  be  seated  as  follows  : 

*  -5  between  the  dura  mater  and  the  skull ;  2,  in  the  so-called  arachnoid  cavity ; 

^^d  3,  in  the  subarachnoid  space  or  the  meshes  of  the  pia  mater.   When  ideated 

**etween  the  dura  and  the  skull  the  most  frequent  cause  is  traumatism.     In 

^^e  majority  of  cases  of  traumatic  meningeal  hemorrhage,  but  not  in  all,  there 

^fracture  of  the  skull.     The  hemorrhage  resulting  from  traumatism  may  be 

in  any  of  the  three  situations  mentioned,  as  well  as  in  the  substance  of  the 

'  Hemiannpsta  is  desi^oiated  ns  ricrht-sided  or  left-sided  with  rcfereiK^  to  the  defe<*t 
in  the  visual  field.  Hence  with  lesions  of  the  right  occipital  lobe,  lelt  hen)iaiioi>^ia 
oocorv. 
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brain.  It  may  be  most  abundant  at  the  base  or  on  the  convexity.  The  stu^ 
of  this  important  variety  of  meningeal  hemorrhage  belongs  to  the  dumaio^ 
surgery.  Another  cause  of  meningeal  hemorrhage  is  the  rupture  of  aneurii^ 
of  the  arteries  of  the  base,  most  frequently  of  the  basilar  or  the  middle  eo^ 
bral.  The  lodgment  of  calcareous  emboli  in  the  cerebral  arteries  may  leid  t9 
aneurism  and  hemorrhage.  The  occasional  occurrence  of  meningeal  heauRw 
rhage  in  consequence  of  thrombosis  of  the  sinuses,  and  in  consequence  of  la 
intracerebral  hemorrhage  bursting  through  the  peripheral  brain-substioei^ 
has  already  been  mentioned.  In  a  case  given  in  a  former  edition  of  this  woik 
the  hemorrhage  was  attributable  to  wounding  of  a  vessel  by  needlc-shapel 
spiculas  of  bone  in  the  dura  mater,  without  any  injury  of  the  skull.  Ileoior* 
rhages,  usually  in  the  form  of  ecchymoses,  are  often  observed  in  the  meoingcg 
in  infectious  diseases.  Larger  hemorrhages  occur  in  purpura  and  other  & 
eases  with  a  hemorrhagic  diathesis.  Meningeal  hemorrhage  has  been  knowi 
to  follow  a  paroxysm  in  whooping  cough,  to  occur  during  Bright^s  disease, 
and  rarely  under  other  conditions  when  no  especial  cause  could  be  assigned. 
Meningeal  hemorrhage  is  common  in  new-bom  infants,  in  whom  it  is  tsomi* 
times,  but  not  always,  attributable  to  mechanical  causes  attending  labor. 

Large  meningeal  hemorrhages  are  always  fatal ;  but  small  heniorrfaagei 
may  be  absorbed,  leaving  only  a  pigmented  spot  behind. 

Meningeal  hemorrhage,  if  the  extravasation  be  considerable  and  n|Hd, 
gives  rise  to  sudden  coma  or  apoplexy,  which  is  very  rarely  accompanied  by 
hemiplegia.  It  may  destroy  life  speedily.  In  a  case  reported  in  a  preriooi 
edition  of  this  work  death  took  place  two  hours  after  the  apoplectic  seiiore. 
Cases  which  prove  fatal  in  the  condition  of  coma  cannot  be  differentiated  bj 
means  of  the  symptomatology  from  cases  of  cerebral  embolism  or  cerebfd 
hemorrhage.  The  diagnosis  is  rendered  probable  by  a  traumatic  causatioi. 
From  congestive  apoplexy  it  is  distinguished  by  the  absence  of  the  symptow 
which  denote  determination  of  blood  to  the  head. 

In  the  case  referred  to,  in  which  the  hemorrhage  was  caused  by  spievfai 
of  bone,  epileptiform  convulsions  occurred.  Symptoms  of  irritation,  sack  ai 
convulsions,  are  more  frequent  in  meningeal  than  in  cerebral  hemorrhage.  If 
the  hemorrhage  be  not  large  it  may  give  rise  to  no  symptoms  pointing  to  a 
grave  affection.  In  the  case  of  Daniel  Webster  the  autopsy  showed  that 
slight  meningeal  hemorrhage  had  occurred  some  time  prior  to  his  fatal  illncML 
The  hemorrhage  was  connected  with  an  injury  which  had  not  incapacitated 
him  from  subso({uent  intellectual  efforts  in  which  was  manifested  no  dimiBB- 
tion  of  his  mental  powers. 

It  follows,  from  what  has  just  been  stated  in  regard  to  the  Rymptoinatoki|ij 
and  diagnosis,  that  the  treatment  is  to  be  governed  by  symptomatic  indicatioMb 

Insolation,  or  Sunstroke. 

The  terms  inmhithn  and  ^vriRtroke  are  applied  to  an  affection— or  perhapl 
more  properly  different  affections — occasioned  not  exclusively  by  expotuf 
to  the  sun*s  rays,  as  the  terms  signify,  but  by  the  action  of  great  heat  eoih 
bined  generally  with  other  causative  circumstances.  The  terms  denote  a 
sudden  attack  in  extremely  hot  weather  after  exposure  to  the  direct  rajiof 
the  sun  or  to  great  heat,  the  attack  characterized  by  loss  of  conscionnea^ 
followed  frequently  by  stertor  and  convulsions,  and  death  taking  place,  ia  a 
considerable  proportion  of  cases,  within  the  space  of  a  few  minntea  or  a  few 
hours.  Now,  in  a  certain  proportion  of  these  cases  the  morbid  conditioa,  M 
judged  by  the  symptoms,  is  expressed  by  the  term  exhaastion.  Therital 
powers  are  prostrated,  the  forces  carrying  on  the  circulation  give  waj,  aad 
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death  takes  place  by  syncope.  In  another  class  of  cases  the  affection  appar- 
ently is  similar  to  congestive  apoplexy.  In  still  another  class  of  cases  the 
symptoms  show  a  combination  of  apoplexy  and  exhaustion.  The  cases  last 
referred  to  probably  constitute  the  majority  of  the  cases  of  so-called  insola- 
tion or  sunstroke.  In  other  cases  the  condition  is  referable  to  the  abnormally 
iii^h  temperature  of  the  blood.  Other  names  than  insolation  and  sunstroke 
1(4  ve  been  proposed — namely,  solar  asphyxia,  heat-apoplexy,  thermal  or  heat 
fever,  etc. 

^lorbid  appearances  found  after  death  are  as  follows :  The  blood  is  dark  and 
imperfectly  coagulated,  often  fluid,  and  collected  in  the  large  veins.    The  heart 
w   usually  firmly  contracted,  and  the  left  ventricle  is  empty,  the  right  contain- 
ing a  small  amount  of  dark  fluid  or  partly  clotted  blood.     Ecchymoses,  espe- 
cia.lly  subserous  hemorrhages,  are,  as  a  rule,  present.    Extravasations  of  blood 
int:^'*  the  sympathetic  ganglia  of  the  neck,  about  the  vagus  in  the  neck,  and 
ii*    ^he  connective  tissue  are  sometimes  met  with.     The  lungs  are  deeply  con- 
go»ted;  sometimes  they  contain  hemorrhages,  and  they  are  often  cedematous. 
•V  moderate  amount  of  serous  transudation  into  the  pleural  and  pericardial  sacs 
•'^^i  into  the  ventricles  of  the  brain  is  not  uncommon.    The  spleen  is  sometimes 
^''^ollen  and  soft.     Parenchymatous  degeneration  or  cloudy  swelling  of  the 
t\<iney,  liver,  spleen,  and  heart-muscle  has  been  described  as  a  lesion  of  inso- 
^^^tion.     The  larger  veins  of  the  pia  and  dura  mater  are  usually  distended  ; 
^nd  injection  of  the  smaller  vessels  of  the  membranes  and  of  the  cerebrum 
U  occasionally  but  not  constantly  found.     The  consistence  of  the  brain  and 
Cord  is  sometimes  notably  soft. 

The  premonitions  are  slight  or  wanting.  Dr.  Swift,  in  a  report  based  on 
the  observation  of  00  cases  in  the  New  York  Hospital,  gives  the  following 
account  of  the  attack  :  "  The  patients  are  suddenly  seized,  while  in  the  per- 
formance of  their  labors,  with  pain  in  the  head  and  a  sense  of  fulness  and 
oppression  in  the  epigastrium,  occasionally  nausea  and  vomiting,  general 
feeling  of  weakness,  especially  of  the  lower  extremities,  vertigo,  dimness  of 
vision,  and  insensibility.  Surrounding  objects  appear  of  uniform  color.  In 
a  great  majority  of  cases  this  was,  so  far  as  could  be  ascertained,  blue  or 
puqde.  In  one  instance  everything  appeared  red,  in  another  green,  and  in 
another  white."*  It  has  been  stated  that  irritability  nf  the  bladder  precedes 
the  attack.  Pain  in  the  head,  although  generally  present,  does  not  always 
precede  unconsciousness.  It  was  wanting  in  the  case  of  a  medical  friend  of 
the  author  who  had  a  severe  attack  aec<mipanied  by  violent  convulsions. 

The  attack  may  consist  of  only  a  transient  insensibility;  but  in  severe 
cases  the  patient  pas.<%es  quickly  into  a  comatose  state.  It  is  in  this  state  that 
eases  come  under  medical  observation.  The  pupils  are  in  some  cases  dilated, 
in  some  contracted,  and  sometimes  the  size  is  normal,  but  the  respondency  to 
light  is  lessened  or  lost.  There  may  be  contraction  and  dilatation  at  difi'erent 
periods  in  the  same  case.  The  pulse  may  be  at  first  infre(|uent  and  full,  but 
it  often  becomes  frequent  and  feeble  toward  the  fatal  termination.  I  have 
observed  death  to  take  place  purely  by  apnrea,  the  pulse  having  considerable 
force  until  after  the  cessation  of  breathing.  The  respirations  in  some  cases  are 
stertorous,  and  in  other  cases  suspirious  and  accompanied  by  moaning.  They 
are  increased  in  frequency  in  the  majority  of  cases.  In  most  cases  the  tem- 
perature of  the  body  is  notably  raised.  The  maximum  rise  in  cases  at 
bellevue  Hospital,  in  July,  18()8.  was  109}°  F.,  and  the  lowest  observed  was 
994®.  In  *  case  observed  in  July,  1872,  the  temperature  in  the  axilla  was 
llOi®.  If  the  thermometer  indicate  a  rise  to  107®  or  more,  a  fatal  termi- 
nation is  to  be  expected.    In  the  case,  however,  just  referred  to,  in  which  the 

'  *'Oh)«ervation«  on  Exhaustion  from  the  KflTeots  of  Heat,"  hv  H.  S.  Swift.  Resident 
Phvfcician  of  the  New  Yi>rk  I1o»<pital,  *V.  Y.Joui-nal  of  Mtdiciney  July,  lnoi. 
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temperature  was  110}^,  the  patient  recovered.  Convulsions  and  rigi^ittif 
the  muscles  are  of  frequent  occurrence.  Vomiting  frequently  occun^m 
toward  the  close  of  life  there  are  involuntary  evacuations  from  the  bow^ 
The  prognosis  is  rendered  extremely  unfavorable  by  the  occurrence  of  T( 
ing  and  purging.  The  duration  varies  from  a  few  minutes  to  several ' 
The  average  duration  in  the  fatal  cases  observed  by  Swifl  was  four 
If  the  patient  emerge  from  the  comatose  state,  convalescence  is  usually  speefe 
Of  20  cases  observed  by  Pepper,  in  3  insanity  followed.  This  sequel  did  notoiti- 
occur  in  more  than  100  cases  received  at  the  New  York  Hospital.  Temponn 
delirium  succeeding  the  attack  is  occasionally  observed.  Paralysis  is  very  ntm 
a  concomitant  or  a  se(|uel.  I  have,  however,  known  of  the  occurrence  of  ine 
plete  transient  hemiplegia  in  one  case  after  recovery  from  the  attack,  and  in 
case  before  recovery.     In  the  latter  case  it  lasted  but  a  few  hours. 

As  already  stated,  the  pathological  character  of  the  affection  in  til  ctMirf 
insolation  is  not  uniform.  Instances  of  sudden  death  from  exhaustion  or iji« 
cope  produced  by  heat  and  overnsxertion  are  reckoned  among  cases  in  wUok 
the  morbid  condition  is  quite  different.  In  a  certain  proportion  of  cases  thi 
appearances  after  death,  the  character  of  the  attack,  and  all  the  symptoai 
denote  congestive  apoplexy.  In  other  cases,  which  probably  constitute  thi 
majority,  the  pathological  character  is  mixed  ;  an  apoplectic  condition  bciig 
combined  with  exhaustion.  It  is  highly  important  to  take  cognizance  of  tlmi 
differences  as  regards  pathological  character  in  treating  the  different  case*  wkkk 
are  grouped  together  under  the  name  of  insolation.  The  notably  incrMiei 
temperature  of  the  body  probably  stands  in  a  causative  relation  to  certtiDrf 
the  phenomena.  Regarded  from  this  point  of  view,  insolation  is  in  a  maHul- 
degree  a  febrile  disease.  That  toxical  changes  in  the  blood  play  an  import^ 
ant  part  in  the  pathology  is  probable.  Vallin  of  Paris  has  reported  a  serNI^ 
of  observations  upon  dogs  and  rabbits  destroyed  by  insolation.  Tbeaeaii* 
mals,  placed  upon  the  back,  fastened  in  this  position,  and  exposed  to  ihi, 
direct  rays  of  the  sun  in  the  months  of  July  and  August  in  the  climate  rf 
Paris,  presented  phenomena  analogous  to  insolation  in  man,  and  they  died  p^ 
erally  after  an  exposure  of  from  half  an  hour  to  two  hours.  ExamiDatiiif' 
aft^r  death  showed  hypcriemia  of  the  brain  and  lungs,  the  cavities  of  thf 
heart,  especially  the  left  ventricular  cavity,  being  empty..  These  expoi* 
mcnts  have  been  repeated  by  Prof.  Horatio  C.  Wood.  Vallin  is  led  to  rt> 
tribute  these  conditions  and  death  to  coagulation  of  the  liquid  of  the  b«* 
cular  tissue  (m/c  mmculaire^  myosin)  of  the  heart  and  diaphragm.  HedoM 
not,  however,  apply  this  explanation  to  all  the  cases  embraced  under  the  uae 
of  insolation.  In  some  cases  he  attributes  the  death  to  toxical  changes  in  the 
blood,  the  action  of  the  heart  being  arrested  by  a  morbid  agency  operati^( 
through  the  pncumogastric  nerve.  In  the  latter  cases  the  heart-eavities  MJ 
be  filled  with  blood.^  The  observations  of  Prof.  Horatio  C.  Wood  lead  Ub 
to  the  conclusi(m  that  the  contraction  of  the  ventricles  of  the  heart  foul 
after  death,  especially  when  autopsies  are  made  within  a  short  time  afttf 
death,  is  in  most  cases  of  post-mortem,  not  of  ante>mortem,  occorrenee.' 

Excessive  heat  is  the  chief  agency  in  causing  insolation,  but  other  cireia* 
stances  co-operate  in  the  causation.  Muscular  exertion,  unduly  great  • 
prolonged,  is  a  powerful  auxiliary  cause.  Persons  are  generally  attackai 
when  engaged  in  labor,  but  there  are  exceptions  to  this  rule.  Dr.  Swift 
states  that  of  the  cases  which  he  observed  a  large  proportion  were  auaekal 
shortly  after  dinner.  The  concentration  of  innervation  upon  the  proeeMI  J 
of  digestion,  the  distension  of  the  stomach  with  food  and  liquids,  the  latltf  ' 
being  frequently  taken  in  large  quantity,  and  perhaps,  in  some  ctaeB^tkl 

*  Vide  ArrhireA  de  Midfeine^  Feb.,  1870. 

'  On  Thermic  Fevei-y  or  Sunatroke,  iioylston  Prise  Essay,  1872. 
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disengagement  of  gas  from  chemical  changes  arising  from  indigestion,  will 
account  for  the  fact  stated  by  Swift.  In  most  cases  persons  are  attacked 
wheo  exposed  to  the  direct  rays  of  the  sun,  but  there  are  exceptions  to  this 
nde.  Swift  states  that  eleven  patients  were  attacked  on  the  same  morning 
in  the  laundry  of  one  of  the  largest  hotels  in  this  city,  and  several  cases  were 
bruught  to  the  hospital  from  a  sugar-refinery.  Soldiers  are  not  infrequently 
attacked  after  they  have  retired  to  their  tents. 

Cases  are  more  frequent  by  far  in  tropical  than  in  cold  or  temperate  lati- 
tudes, and  in  the  latter  they  occur  during  the  heated  term  of  summer,  when 
the  weather  is  unusually  and  continuously  hot.    Atmospheric  influences  other 
than  heat  have  been  8U])po8ed  to  be  involved  in  the  causation — namely,  an 
BDusual  accumulation  of  electricity,  dryness  and  rarefaction  of  the  air,  but 
facta  showing  the  importance  of  these  influences  are  wanting.     The  number 
of  cases  in  the  same  place  in  dificrent  years  varies  greatly.     According  to 
IHckson,  more  persons  died  in  Charleston,  8.  C.  from  sunstroke  in  1824  than 
in    any  twelve  other  years ;  and  in  the  city  of  New  York  in  the  summer  of 
18o3  there  were  260  cases  reported,  whereas  in  no  previous  year  had  there 
been  more  than  3(>  cases.^ 

The  attack  generally  takes  place  at  periods  when  the  heat  of  the  day  is  at 
itB  maximum.  Of  the  60  cases  observed  by  Swift,  40  occurred  between  11 
A.    M.  and  4  p.  3i.,  17  between  4  and  9  P.  M.,  and  3  between  8  and  11a.  m. 

The  DIAON08I8  is,  in  general,  made  without  difiiculty.  The  circumstances 
cocineeted  with  the  attack  and  the  symptomatic  ])henomena  are  sufficiently 
distinctive.  Apoplexy  with  extravasation  of  blood  is  to  be  distinguished  by 
tHe  existence  of  hemiplegia.  Persons  deeply  intoxicated  are  not  infrequently 
bv-ought  into  hospitals  as  cases  of  sunstroke,  but  the  characters  of  alcoholic 
^oma  suffice  for  its  discrimination. 

Exclusive  of  mild  cases  in  which  there  is  transient  stupor  or  insensibility, 
t  Vfc^  danger  in  cases  of  insolation  is  always  very  great.     The  death-rate  ranges 
'Vom  40  to  50  per  cent.     If,  with  deep  coma,  the  breathing  be  stertorous, 
^'*^hing,  or  moaning,  the  prognosis  is  extremely  unfavorable,      (ireat   fre- 
^tiency  and  feebleness  of  the  pulse,  relaxation  of  the  sphincters,  tracheal 
^^les,  and  complete  immobility  are  forerunners  of  a  fatal  termination.     Con- 
"^  visions  are  extremely  unfavorable,  yet  I  have  known  recovery  to  take  place 
^fter  violent  convulsions.     In  accordance  with  the  difference  in  pathological 
character  in  different  cases,  the  mode  of  dying  is  sometimes  by  rai>id  asthenia 
Or  syncope.    This  mode  of  dying  is  exemplified  among  the  cases  in  which  the 
death  is  notably  sudden,  taking  place  in  tlic  space  of  a  few  moments  after  the 
attack.    The  mode  of  dying  in  other  cases  is  by  apnoea,  but  in  the  larger  pro- 
portion of  cases  by  apnoca  and  asthenia  combined. 

The  TREATMENT  is  to  be  adapted  to  the  pathological  character  of  the 
affection,  as  represented  by  the  symptoms,  in  individual  cases.  Pursuing 
this  course,  therapeutical  measures,  so  far  from  being  the  same,  will  be  dia- 
metrically opposite  in  different  cases.  In  cases  of  nervous  exhaustion,  the 
danger  being  of  death  by  rapid  asthenia  or  syncope,  comj)lete  rest  is  of  the 
first  importance.  The  removal  of  patients  to  their  homes  or  to  hospitals  in 
this  condition  may  contribute  in  no  small  measure  to  a  fatal  result.  Stimu- 
lants are  to  be  administered  by  the  mouth  very  cautiously  in  order  not  to 
excite  vomiting.  They  may  be  given  with  less  risk  by  the  rectum.  Alco- 
holic stimulants  may  be  administered  by  enema  or  by  hypodermic  injection. 
The  carbonate  of  ammonia  is  an  effective  heart-stimulant  administered  hypo- 
dermically.  The  oil  of  turpentine  given  per  enema  is  recommended.  All 
restraints  of  dress  are  to  be  removed.  The  patient  should  be  kept  in  as  cool 
and  pure  an  atmosphere  as  possible.    If  the  surface  be  hot  and  dry,  sponging 

'  Elements  of  Medicine,  2d  ed.,  1859. 
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the  body  with  spirit  and  water  should  be  employed.    These  Rhoiild  constjigii^ 
measures  employed  during  the  attack.     Cathartics,  emetics,  bluodlettini^. 
all  depressing  agencies  are  pernicious.     The  symptoms  representing  tbie(  _ 
dition  which  calls  for  the  treatment  just  stated  are — frequency  and  feebleim 
of  the  pulse/  weakness  of  the  heart-sounds,  with  absence  of  stertor  aod  tk 
embarrassment  of  breathing  indicative  of  cerebral  compression. 

In  well-marked  apoplectic  cases  I  believe  bloodletting  to  be  the  metain 
especially  indicated.  The  treatment  called  for  is  the  same  as  in  congiefltht 
apoplexy.  The  life  of  the  patient  may  depend  on  the  prompt  emplojaoiii 
of  bloodletting.  The  bowels  should  be  freely  opened  with  croton  oil.  C^iil 
should  be  applied  to  the  head,  either  by  means  of  the  ice-oap  or  the  dosdMi 
The  head  should  be  elevated,  and  everything  constricting  the  chest  or  neck 
should  be  removed.  Revulsive  applications  should  be  made  to  the  extfoih 
ities.  The  symptoms  representing  the  condition  calling  for  these  measoRi 
are — ^fulness  of  the  pulse,  slowness  of  the  respiration,  with  perhaps  stertor, 
heat  of  the  surface,  congestion  of  the  face,  and  throbbing  of  the  ctrotidi 
and  of  the  temporal  arteries. 

The  question  as  to  the  propriety  of  bloodletting  in  cases  of  insolation  hi 
given  rise  to  much  discussion  and  difference  of  opinion.  The  doctrine  wUeiL 
I  desire  to  inculcate  is,  that  to  abstract  blood  is  vastly  important  in  someul 
is  destructive  in  other  cases.  Never  to  employ  bloodletting  or  to  emploj  Ik 
in  all  cases  would  be  alike  injudicious.  It  is,  of  course,  for  the  judgment  of 
the  practitioner  to  discriminate  between  the  cases  in  which  bloodletting  ii 
called  for  and  the  cases  in  which  it  will  do  harm.  I  have  noted  sevenl  etaei 
which  apparently  exemplify  the  importance  of  bloodletting. 

In  the  majority  of  the  cases  of  insolation  symptoms  denoting  congesttvi 
apoplexy  are  combined  in  variable  proportions  with  those  denoting  exhati- 
tion.  The  importance  of  bloodletting  in  these  cases  is  to  be  measured  bj  tk 
predominance  of  the  apoplectic  phenomena,  and  it  is  contraindicated  if  p» 
dominance  of  exhaustion  be  denoted  by  the  frequency  or  the  feeblenen  of 
the  pulse.  The  success  of  the  treatment  will  depend  on  the  judgment  of  tb 
practitioner  in  deciding  whether  bloodletting  be  called  for  or  otherwise,  und  if 
it  be  indicated,  in  determining  the  amount  of  blood  to  be  taken.  Discriminttioi 
is  also  important  in  prescribing  croton  oil.  If  the  danger  be  from  exhtu- 
tion,  an  active  purgative  is  not  indicated.  Cold  to  the  head  is  important k 
proportion  as  the  symptoms  of  cerebral  congestion  predominate.  On  tk 
other  hand,  in  the  cases  in  which  the  circulation  is  notably  feeble  stimnbiA 
remedies  by  the  mouth  or  rectum  are  called  for.  In  all  cases  quietnde  ii 
important.  In  the  cases  in  which  convulsions  occur  these  may  be  exeitel 
by  movements  of  the  body.  The  most  efficient  measure  having  refercMi 
to  convulsions  is  the  inhalation  of  chloroform. 

For  several  years  considerable  reliance  in  Bellevue  Hospital  bu  ben 
placed  on  sponging  the  body  freely  with  cold  water  in  addition  to  ice  H 
the  head.  In  1872  the  application  of  cold  water  to  the  surface  wasetrriol 
out,  under  my  direction,  more  efficiently  than  before,  in  the  following  manner: 
The  patient  was  enveloped  in  a  sheet  wet  with  cold  water,  and  placed  oa 
blankets  covered  with  india-rubber  cloth.  With  a  sprinkling-pot  the  eoM 
water  was  applied  over  the  whole  body  at  intervals  of  a  few  moments.  Ilil 
was  kept  up  for  a  period  ranging  from  half  an  hour  to  several  hoars,  tk 
continuance  being  determined  by  the  effect  on  the  temperature,  pulse,  aid 
other  symptoms.  The  temperature  of  the  body  was  reduced  more  or  leHi 
and  sometimes  several  degrees.  The  measure  was  repeated  as  oHen  ts  tk 
temperature  again  rose.  If  the  pulse  were  feeble,  stimulants  were  gint 
more  or  less  freely  during  the  application  of  the  water.  The  good  effeelof 
this  plan  of  treatment  has  been  marked  in  some  cases.     A  patient  admitted 
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^^  ^^  jf.,  unconscious,  pupils  contracted,  pulse  150,  breathing  stertorous,  the 
tt\\\«fc-"«"j  temperature  llOA®,  and  the  body  cyanosed,  was  at  once  placed  in 
the  wr«st  sheet  and  sprinkled.     At  half-pust  4  p.  3i.  the  temperature  in  the 
ixV\\i^    had  fallen  to  104}°,  the  frequency  of  the  pulse  and  the  cyanosis  per- 
sfltu^^.     He  was  taken  out  of  the  sheet,  dry  cups  were  applied  to  the  chest, 
tnd  tt.tr  5  o'clock  the  wet  sheet  was  again  applied,  and  continued  until  fifteen 
minutes  after  7  p.m.     The  temperature  then  was  101  i°  and  the  pulse  120. 
At  9.45  P.  M.  the  temperature  fell  to  100J°.     At  midnight  he  became  con- 
scious.    Progressive  improvement  followed,  ending  in  recovery.     The  only 
idditional  measures  employed  up  to  the  restoratiou  of  consciousness  were  an 
enema  containing  castor  oilwith  a  few  drops  of  croton  oil,  and  the  hypodermic 
injection  of  ten  minims  of  the  tincture  of  digitalis,  the  latt<;r  having  refer- 
ence to  the  frequency  and  feebleness  of  the  action  of  the  heart. 

The  employment  of  cold  water  in  the  manner  just  described  was  resorted 

^   only  in  the  cases  in  which  there  was  a  considerable  increase  of  axillary 

^Oiperature — 104°  and  upward.     When  the  temperature  was  less,  sponging 

^H^  body  with  cold  water  was  employed.     Observations  since  1872  have  con- 

P^med  the  efficacy  of  this  plan  of  treatment  in  cases  characterized  by  notable 

^5^  crease  of  temperature.     The  same  method  of  applying  cold  has  also  been 

*^>tind  efficient  in  other  affections  in  which  antipyretic  treatment  is  indicated. 

Dry  cups  to  the  chest  relieve  symptoms  de])endent  on  pulmonary  conges- 

^'t^n— namely,  embarrassed  breathing  and  cyanosis.     Applied  over  the  spine, 

^iley  are  useful  in  relieving  convulsions  and  muscular  rigidity. 

In  some  cases  treated  in  Bellevue  Hospital  the  Calabar  bean  has  been  given 
^^  doses  of  one  grain  by  hypodermic  injection,  and  repeated  two  or  three 
"^imes  after  intervals  of  from  half  an  hour  to  an  hour.  This  remedy  was 
^ned  with  reference  to  muscular  rigidity  and  convulsive  movements.  It 
3^eemed  to  be  useful,  but  the  observations  are  too  few  to  warrant  any  posi- 
t,ive  conclusions.  Given  in  the  dose  just  stated,  it  pmduced  no  marked 
effect  upon  the  pupils.^ 

HypersBmia  and  AnsBmia  of  the  Spinal  Cord  cuid  its 

Meninges. 

As  regards  hyperaemia  and  ana>mia.  the  spinal  cord  and  its  meninges 
are  to  be  considered  together.  These  pathological  conditions  are  j)r()bably 
never  limited  to  either  the  meninges  or  the  cord  separately.  In  treating  of 
spinal  paralysis  occurring  without  sympt(mis  which  denoU;  either  inflamma- 
tion or  lesions  of  structure — that  is,  functional  paralysis — the  question  will 
arise  as  to  the  existence  of  one  or  the  other  of  these  cunditions.  Exclusive 
of  this  connection,  it  is  difficult,  with  our  present  knowledge,  to  form  an 
opinion  as  to  the  importance  of  these  conditions.  It  is  customary  to  refer 
certain  symptoms  to  hypera»mia  or  ana?mia  of  the  cord  on  conjectural 
grounds.  Our  present  knowledge  does  not  lead  us  far  beyond  conjecture 
as  regards  the  frequency  of  these  affections,  their  causation,  and  their  symp- 
tomatic phenomena.  Both  conditions  are  probably  not  infrecjuent.  They  are 
attributable  to  various  causes,  and  it  is  not  irrational  to  refer  to  these  cer- 
tain symptoms. 

Hypencmia  here,  as  in  other  situations,  may  be  active  or  passive.  (Vide 
p.  26.)  Active  hypersemia  may  be  caused  by  prolonged  muscular  exercise 
and  sexual  abuse  or  excess.  Collateral  fluxion  is  sup]»osed  to  be  causative 
in  certain  cases  of  suppression  of  the  menses,  the  cessation  of  bleeding  from 

*  For  a  report  of  55  cases  treated  in  Bellevue  Hospital,  July  and  August,  1872,  pre- 

Sared,  at  mv  request,  hy  Dr.  Katzenboch,  at  that  time  housie-phy&ioian,  vide  Sew  Wik 
ounud  of  ilediciMy  Jaii.,  1873. 
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benjorrhoitls,  and  prolonf^ed  exposure  to  cold.     PauMve  bypenetuia  is  incideirt 
to  stufib  of  the  systemic  venous  or  the  pnrtal  svi^tein. 

The  SYMPTOMB  referred  to  uctive  hypt'in'una  are — lumbar  pain  ond  |^^n  *i« 
the  limbs,  increased  eiilurieousi  sensihiliiy.  furniifatiou!!*.  uiuscukr 
and  paresiH  of  the  uiui»clos.     Ou  the  other  hand,  nuiubnc^s  of  the 
and  aufesthesia  point  to  passive  hypurwmia. 

The  iHA<^Xt»si«  re(]uire8  absence  of  fever  and  of  the  local  aymptiiins  wbieH 
denote  either  spinal  meningitis  or  myelitis.  The  exbt^nce  of  causative  •^c^w- 
etes  is  to  he  taken  into  aceount. 

The  condition  is  without  danger,  except  that  it  way  be  a  fat'tor  in  tl»^ 
caui^ation  of  hemorrhage. 

Cupping  over  the  spine,  using  dry  or  hot  cups  according  to  the  bical  byim%*^ 
tonia  and  the  general  condition  of  the  patient,  fitimuhiting  fuut-bathu,  t^*^ 
application  of  cold  to  the  back,  and  cathartics^,  are  the  therapeutical  ita-:o»iir^S'^ 
indicated.      Krgot  and  belladonna  are  considered  to  be  nsieful  by  <  ^^ 

traction  of  the  arteries.     The  patient  should  lie  as  much  a^  po.^  l^^^^s? 

side  or  face,  and  not  on  the  back. 

8pinal  annemia  (i«chmmia)  is  an  effect  of  aortic  obstruction  above  the  pair*»  ^ 
at  which  the  lumbar  arterie»  are  given  off  (*S  ten  son's  experimciit ),  Teoipomf^^^^ 
paraplegia  h  produced  by  compression  of  the  aorta  above  that  point,  A  ff^"^^' 
cases  of  paraplegia  due  to  anaemia  of  the  lumbar  port  of  the  spinal  cord  i  ^•^ 
consequence  of  enibolisni  or  thromb<»sis  of  the  abdominal  aorta  have  brv'^^** 
recorded.  Spasm  of  the  intraspinal  arteries  has  been  supposed  to  be  a  cau*^^^ 
of  anfDmia  of  the  cord,  continuing  long  enough  to  lead  to  impairment  ol^^^ 
nutrition  and  giving  rise  to  paraplegia.  l>oubtless  the  cord,  like  rhi>  bmt^^V 
and  other  organs,  suffers  functionally  whenever  the  blood  is  notably  impov  * 
erished.  This  local  aniemic  condition,  which  is  incident  to  general  anarmia— ^•j 
probably  has  a  causative  connection  with  neuralgia  affecting  the   *  ^ 

and  other  nerves,  together  with  other  effects  pertaining  to  the  so-r  ^^' 

nal  irritation."     Exclusive  of  a  conjectured  causative  ci>nnection  uiu  ^^' 

tional  or  so-called  reflex  paralysis,  and  of  the  participation  of  the  np\v  ^ 

in  the  effect.'^  of  anaemia  as  a  blood  lesion,  the  diagnosis  of  apluaJ  au;en 
not  warmntabte  in  the  present  state  of  kuowlege. 


Spinal  Hemorrhage. 

neniorrhage  within  the  spinal  canal,  not  dependent  on  injurieff  of  tfcr< 
spine,  is  an  exceedingly  rare  event.  Its  in  frequency  is  in  striking  contrast  to 
ininuTanial  hemorrhage.  Spinal  hcnjorrhage  may  l>e  meningeal  (hiemalor- 
rhachis),  or  it  may  be  in  the  substance  of  the  cord  (hiinnato-myelusV  In 
cases  of  meningeal  hemorrhage  the  extravasation  may  be  between  the  perios- 
teum and  the  dura  mater,  between  the  latter  and  the  arachntnd  membnme  (in 
the  so-called  arachnoid  cavity),  or  in  the  meshes  of  the  pia  matiT.  In  cal^^A 
of  intracranial  meningenl  hemorrhage  the  blood  may  11<»w  down  into  the 
spinal  canaL  Hemorrhage  into  the  substance  of  the  cord  may  he  cithef 
punctate  or  in  the  form  of  a  larger  focus.  It  is  most  frecjucntly  situatxxl 
in  the  gray  matter,  in  which  it  may  extend  for  some  distance  in  a  Inngitu* 
dinal  direction.  The  same  changes  occur  in  the  extravasntcd  bbnKl  as  in 
cerebral  hemorrhage.  Both  medullary  and  meningeal  hemorrhage?  may  nviiik 
from  traumatism,  such  as  fractures  and  dislocations  of  the  vertebrae,  blown 
upon  the  back,  etc.  Most  of  the  cases  formerly  ct>n  side  red  ajs  ftpontanfoiu 
spinal  apoplexies  are  eases  of  hemorrhage  resulting  from  a  previous  myelitic 
the  vessels  sharing  in  the  softening  process  (hi^mato-myelitiH);  but  there  art 
very  rare  cases  which  can  hardly  be  iulerpretcd  otherwise  than  as  prtiUAr; 
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bemorrhage  into  the  cord.  Aneurisms  of  the  aorta,  after  having  occasioned 
erosion  of  the  vertehrPD,  sometimes  burst  into  the  spinal  canal. 

Meningeal  spinal  hemorrhage  causes  paralysis,  as  a  rule,  so  suddenly  that 
the  patient  falls.  Consciousness  is  retained.  Severe  pain  may  be  felt  at  or 
near  the  site  of  the  hemorrhage.  Pain  is  also  felt  in  the  extremities.  The 
cutaneous  sensibility  becomes  impaired,  and  abnormal  sensations  are  referred 
to  the  skin.  The  paralysis  and  anaesthesia  are  rarely  complete.  If  the  hemor- 
fbage  take  place  in  the  lumbar  region,  the  lower  limbs  are  paralyzed,  together 
with  the  bladder  and  rectum.  If  the  hemorrhage  be  in  the  upper  part  of  the 
spinal  canal;  in  addition  to  paralysis  of  the  lower  extremities  paralysis  and 
ana»thesia  are  present  in  the  upper  limbs,  and  these  symptoms  may  be 
aeeompanied  by  difficulty  in  breathing  and  swallowing.  Cramps,  spasms, 
and  tremor  often  occur  in  the  upper  or  lower  extremities  according  to  the 
flitution  at  which  the  hemorrhage  takes  place. 

The  SYMPTOMS  are  due  to  excitation  of  the  spinal  cord  and  the  paralyzing 
effect  of  preiisure.  According  to  the  rapidity  of  the  hemorrhage,  they  occur 
abniptly  or  are  developed  more  or  less  slowly.  Their  degree  is  determined 
bj  the  amount  and  situation  of  the  hemorrhage. 

If  the  symptoms  follow  an  injury  of  the  spinal  column,  violent  muscular 
exertions,  or  severe  convulsive  movements,  these  etiological  relations  render 
the  diagnosis  probable.  The  diagnosis  is  substantiated  by  the  exclusion  of 
ipinal  meningitis  and  myelitis.  These  diseases  are  excluded  by  the  sudden 
or  rapid  development  of  the  symptoms  and  by  the  absence  of  fever.  Second- 
ary fever  may  be  developed  after  the  lapse  of  several  days. 

If  the  hemorrhage  take  place  at  the  upper  part  of  the  spinal  canal,  and 
if  the  amount  be  considerable,  it  may  cause  speedy  death  by  disturbance  of 
fcspiration  (apncea).  A  large  extravasation  in  a  lower  situation,  giving  rise 
to  complete  paraplegia,  with  cystitis  and  bed-sores,  is  often  fatal  after  a  dura- 
turn  more  or  less  protracted.  Recovery  may  be  expected,  except  in  cases  of 
iBJary  of  the  spinal  cord  by  fracture  or  dislocation  of  vertebrae.  The  removal 
of  the  coagulated  blood  by  absorption  is,  however,  a  slow  jirocess,  and  recov- 
ery takes  place  after  a  considerable  period,  the  imi)rovement  being  very 
gndaal. 

The  TREATMENT  at  the  time  of  the  attack  has  for  its  object  the  arrest  of 
the  hemorrhage.  Absolute  rest  and  cold  applied  to  the  spine  are  the  most 
important  of  the  measures  for  this  object.  Bloodletting  is  to  be  employed 
luder  the  conditions  which  render  this  measure  advisable  in  other  connec- 
tions. 

The  subsequent  treatment  has  reference  to  the  relief  of  symptoms,  the 
absorption  of  the  extravasated  blood,  the  prevention  of  muscular  atrophy, 
and  the  restoration  of  the  functional  activity  of  the  paralyzed  muscles. 
Iodine,  mercury,  and  electricity  are  recommended  as  sorbcfacients,  but  their 
wefulness  in  this  way  is  open  to  scepticism.  The  treatment  to  bo  addressed 
to  the  muscles  is  the  same  as  in  cases  of  paralysis  caused  by  other  spinal 
aiections. 

Hemorrhage  into  the  substance  of  the  cord  is  preceded  by  symptoms 

denoting  myelitis  in  a  certain  prr)])ortion  of  cases.     Those  are  w^antiiig  if  the 

hemorrhage  be  occasioned  by  injury  of  the  spine  or  violent  muscular  exer- 

twia.   In  either  case  there  is  sudden  paralysis  without  lo.ss  of  consciousness, 

ueanpanied  by  a  localized  pain  in  the  spine.     The  paralysis  will  involve 

only  the  lower  extremities,  or  in  addition  the  upper  extremities  and  muscles 

of  the  trunk,  according  to  the  seat  of  the  extravasation.     The  pain  is  tem- 

ponry,  and  the  symptoms  of  excitation — sj)asms,  cramps,  etc. — which  cha- 

nctenze  meningeal  hemorrhage  are  wanting.     Sensory  paralysis  below  the 
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seat  of  the  hemorrbafee  is  looro  or  less  marked,  and  it  is  ofteo  complt^te. 
ri'i^ards  the  scDaibility  to  both  tact  ond  pain.     The  paralytvis  iri  ^ 

bladder  and  rectum.     Atrophy  of  the  paralyzed  musdcs  take8  phi 
Bed-sores  are  produced  speedily.     Death  may  take  place  quickly  by  a}  i.  ■ 
if  the  hemorrhage  be  into  the  upper  portion  of  the  cord.    If  the  ft<^"it  .  i     1 
hemorrhage  be  in  the  lumbar  region,  the  termination  is  generally 
a  shorter  or  longer  duration,  in  consequence  of  sloughing  of  soft  pan--  v*,. .  *^  U 
to  pressure,  cystitis,  etc. 

A  small  clot  in  a  lateral  half  of  the  upper  part  of  the  cord  ^res  tiw 
spinal  hemiplegia  characterized  by  motor  paralysis  on  the  bide  of  the  Itssii 
and  sensory  paralysis  on  the  opposite  side.     This  is  very  rare. 

The  pointii  involved  in  the  differentiation  from  meningeal  homurrhagt*  ha 
been  mentioned.     Myelitis  with  softening  gives  rise  to  pamlysis  more  • 
slowly.     This  affection  is  excluded  if  the  paralysis  occur  suddenly  ^ 
having  been  preceded  by  any  symptoms  of  spinal  disease.     In  ha?mai 
litis,  however,  the  paralysis  may  develop  w^ith  great  rapiditv ;  but  nj 
generally  precedes  the  hemorrhage  if  the  latter  be  not   prudu«:ed  tm 
cally.     Sudden  p  am  lysis  preceded  by  symptoms  of  myelitis  renderi*  i 
rhage  probable.     The  affection  generally  known  as  the  acute   spinal  pa 
ysis  of  children  (soxnetimes  occurring  in  adults)  is  excluded  by  the  abj 
of  fever. 

The  objects  of  the  treatment  are  essentially  the  same  as  in  case?  <:f 
meningeal  spinal  hemorrhage. 
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CHAPTER    II. 


INFLAMMATORY    DISEASES    OF    THE    MENINGES    OF     TI 
BRAIN    AND   OF   THE    SPINAL  CORD,~HYDROCEPH^VLCsL-| 
HYDRORRHAOHIS. 


Pachymeningitis  and  Hs'm&toma  of  the  Dara  Mater. — Sini|ilc  Aentt-  r*ri4iral  Mm 
tis:    Anatomical   Characters;    Clinical    History;    CanisaUon  ;    I  ; 

Treatment, — Chronic  Cerebral   Meningitis. — Tuberculous   Menu  1 

Mcningitis.^ — ^Chronic  Spinal  Meuiniptis. — Cervical  Hypertrophic  >! 
bro-spinal  Meningitis:  Anatomical  Chamet^TS;  Clinical  Hislorr:  l^ati 
ter;  Causation;  Diagnosis;  Prognosis;  Treatment. ^Hydrocephal a*. — Hy^rorritatiu*. 
— Syringo*myelU8. 


THE  dnra  mater,  whieh  is  composed  of  fihrous  tifisue,  is  the  moet 
of  the  three  lueiuhraMes  enveloping  the  hruiu*     It  cons^ists  of  an 
Ittjuelhi,  which  serves  as  the  interniil  perioj^tcum  of  the  cranium,  and 
iml  lamelhi,  the  inner  surtuce  of  which  is  lined  with  flat,  polygonal  < 
cells.    Moat  of  the  recent  writers,  discarding  a  parietal  layer  of  th^' 
confine  the  name  arachnoid  membrane  to  that  which  was  former 
its  visceral  layer.    This  is  a  thin  connective-tissue  membrane  wli-v  ,■ 
face  is  smooth  and  covered  with  endothelium.     The  pi  a  ma  tor  is  iK^ 
membrane  of  the  brain,  the  convolutions  of  which  it  follows  a  i  '  ' 
closely  adheres.     It  is  connected  with  the  arachnoid  by  intt^r 
of  connective  tissue.     The  space  between  the  arachnoid  and  1 1 
known  as  the  dubarachnoid  apace^  or  s^ometimes  as  the  mebl 
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mater.  In  it  is  contained  the  cerebro-spinal  fluid.  The  space  between  the 
dun  mater  and  the  arachnoid,  which  is  usually  found  empty  at  autopsies,  is 
cmlled  the  subdural  space,  or,  according  to  the  former  nomenclature,  the  arach- 
noid cavity.  The  subdural  and  the  subarachnoid  cavities  are  to  be  regarded 
as  lymph-spaces. 

By  the  term  meningitis  is  usually  understood  inflammation  of  the  pia  mater 
or  of  the  pia  mater  and  arachnoid,  it  being  impracticable  to  distinguish  the 
inflammation  of  one  of  these  membranes  from  that  of  the  other.  In  fact, 
both  are  generally  involved  in  meningitis.  Sometimes  inflammation  of  the 
pia  mater  is  denominated  leptomeningitis^  in  distinction  from  padiymenintjitis^ 
'^liich  is  inflammation  of  the  dura  mater. 

Pachymeningitis— HsBinatoma  of  the  Dura  Mater. 

Pachymeningitis  is  divided  into  pachymeiiingitis  externa  and  pachymenin- 
9bit  interna. 

External  pachymeningitis  may  be  either  acute  or  chronic.  Acute  pachy- 
UieDingitis  is  always  suppurative,  and  is  chiefly  of  surgical  interest.  It  fol- 
lows injury  and  disease  of  the  cranial  bones.  Purulent  inflammation  of  the 
dura  mater  follows  suppurative  disease  of  the  internal  or  middle  ear  (otitis 
iotema  or  media),  with  consecutive  caries  of  the  petrous  portion  of  the  tem- 
poral bone.  It  is  often  combined  with  purulent  thrombosis  of  the  lateral  or 
other  sinuses  of  the  dura  mater.  The  purulent  inflammation  may  extend  to 
the  pia  mater  and  to  the  substance  of  the  brain. 

By  chronic  external  pachymeningitis  is  understood  the  fibrous  thickening 
of  the  dura  mater,  often  combined  with  the  formation  of  osteophytes,  which 
occurs  especially  in  old  age.  The  thickened  dura  becomes  adherent  to  the 
skull.  This  form  of  pachymeningitis  is  analogous  to  the  ossifying  periostitis 
of  the  long  bones. 

Internal  hemorrhagic  pachymeningitis  is  of  greater  medical  interest.  This 
aflfection  is  characterized  by  the  formation  of  an  adventitious  membrane  upon 
the  inner  surface  of  the  dura  mater,  usually  in  circumscribed  patches  over 
the  convexity,  and  either  limited  to  one  side  or  extending  to  both  sides  of  the 
median  line.  At  first  the  membrane  is  extremely  thin,  delicate,  and  hardly 
to  be  recognized,  except  as  a  reddish,  yellow,  or  brown  stain.  If  one  of  these 
membranes  be  stripped  ofi*  and  examined  under  the  microscope,  it  is  found  to 
consist  chiefly  of  capillary  blood-vessels  with  wide  lumina,  often  provided  with 
varicosities  and  with  thin  embryonic  walls.  Between  the  vessels  are  a  few 
round,  stellate,  or  fusiform  cells,  but  there  is  very  little  fibrillatcd  connective 
tissue.  A  considerable  number  of  extravasated  red  blood-corpuscles,  which 
have  escaped  either  by  diapedesis  or  by  rupture  of  the  vessel-walls,  and  a 
greater  or  less  quantity  of  blood-pigment  in  the  form  of  reddish-brown  gran- 
ules or  of  ruby-red  crystals  of  haematoidin,  will  also  be  found  in  these  mem- 
branes. The  newly-formed  blood-vessels  are  in  organic  connection  with  the 
pre-existing  vessels  of  the  dura  mater.  In  more  advanced  cases  the  new  mem- 
Drane  is  thicker  and  composed  of  several  layers,  of  which  the  deeper — that  is, 
those  nearest  the  dura  mater — resemble  ordinary  fibrillatcd  connective  tissue. 
In  some  cases  extensive  extravasations  of  blood  occur  from  rupture  of  some 
of  the  thin-walled,  newly-formed  vessels,  and  then  give  rise  to  the  symptoms 
of  meningeal  apoplexy.  To  the  bloody  tumors  thus  formed  upon  the  inner 
surface  of  the  dura  mater  the  name  haematoma  is  applied.  Hemorrhages  con- 
fined to  the  subdural  space,  and  not  of  traumatic  origin,  in  the  great  majority 
of  cases  are  due  to  hemorrhagic  pachymeningitis.  This  fact  was  first  estab- 
lished by  Virchow.  Some  recent  writers  advocate  the  view  which  prevailed 
before  Virchow's  investigations — namely,  that  the  first  stage  in  hemorrhagic 
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pachymeningitis  is  an  extravasation  of  blood  upon  the  inner  surface  of  tbi 
dura  mater,  and  that  the  development  of  blood-vessels  and  of  new  connective 
tissue  is  secondary.  It  is,  however,  admitted  that  when  the  extravasation  it 
abundant  (hacmatoma,  properly  speaking),  an  organized  membrane  has  in  thi 
majority  of  cases  already  been  formed.  The  more  usually  accepted  view  is 
that  in  the  majority  of  cases  the  development  of  new  blood-vessels  upon  the 
inner  surface  of  the  dura  mater  antedates  the  extravasation. 

The  symptomatic  phenomena  embrace  those  proceeding  from  the  cbrooie 
inflammation  of  the  dura  mater  and  those  caused  by  pressure  upon  the  surfaee 
of  the  brain.  Cerebral  symptoms  denoting  inflammation  are — cephaltigui, 
which  is  often  notably  intense,  vertigo^  tinnitus  aurium,  vigilance,  and  dig. 
turbed  sleep.  Other  symptoms  are  sensitiveness  to  light  and,  in  a  marked 
degree,  contraction  of  the  pupils.  The  hemorrhage  may  occur  either  ttpidJT 
or  slowly.  If  rapid  and  considerable,  it  causes  an  apoplectic  attack,  which 
may  prove  speedily  fatal,  but  in  most  cases  the  patient  recovers.  Sacoe». 
ive  apoplectic  attacks  occur  after  variable  intervals.  If  the  hemorrbige 
take  place  slowly,  it  causes  somnolence  which  continues  for  twenty-fonr  or 
thirty  hours,  the  mind  on  awaking  being  more  or  less  disordered.  Soe- 
cessive  periods  of  somnolence  mark  repeated,  slow,  and  small  or  modente 
hemorrhages.  Contraction  of  the  pupils  persists,  and  if  the  haematoma  be 
limited  to  one  hemisphere,  the  contraction  is  greater  on  that  side.  At  a 
later  period,  however,  the  contraction  of  the  pupils  may  cease.  The  pulse 
is  slow  and  irregular,  becoming  frequent  in  fatal  cases  before  death.  Paral- 
ysis of  the  facial  muscles  and  hemiplegia  may  occur,  limited  to  one  side,  or 
occurring  first  on  one  and  afterward  on  the  other  side.  Muscular  coDtra^ 
tions,  twitchings,  and  convulsive  movements  more  or  less  marked  are  liaUe 
to  occur  on  one  side  or  on  both  sides.  The  convulsions  sometimes  luve  ao 
epileptiform  character.  Strabismus  and  ptosis  are  wanting.  The  meDtal 
faculties  are  impaired  in  a  greater  or  less  degree. 

The  clinical  history  has  so  much  diversity  in  respect  to  the  events  wbich 
occur,  the  order  of  their  occurrence,  their  duration,  etc.  that  there  are  few 
reliable  typical  characteristics.  As  regards  its  course,  the  affection  maj  be 
either  acute  or  chronic.  Moreover,  its  phenomena  are  oft^n  obscared  hj 
those  of  various  other  diseases  with  which  it  is  often  associated. 

If  death  take  place  in  a  primary  attack  of  apoplectic  coma,  a  diagDostie 
guess  may  be  based  on  the  antecedent  cerebral  symptoms  and  certain  etio* 
logical  points.  In  the  cases  which  have  not  this  termination  the  diagnoatie 
points  pertaining  to  the  clinical  history  are  the  occurrence  of  siiccesaTe 
attacks  of  coma  or  sopor,  lasting  for  many  hours  or  even  for  days,  and  the 
occurrence  of  more  or  less  of  the  symptoms  which  have  been  mentionedf 
these  occurring  in  a  way  not  significant  of  other  cerebral  affections.  DiMaaei 
to  be  excluded  are — simple  cerebral  meningitis,  tuberculous  meningitis,  cei^ 
bral  hemorrhage,  embolism  or  thrombosis,  and  general  cerebral  piraljai 
There  are  cases  in  which  the  affection  gives  rise  to  no  morbid  symptnaa. 
The  morbid  condition  is  sometimes  found  after  death  when  it  had  not  beat 
suspected  during  life. 

Points  relating  to  the  etiology  are  of  much  account  in  the  diagnosis.  TU 
affection  rarely  occurs  at  less  than  forty  years  of  age,  and  of  the  diffiercnt  decadal 
the  largest  proportion  of  cases  is  between  seventy  and  eighty.  It  is  rare  ii 
early  life,  but  the  percentage  of  cases  is  larger  prior  to  ten  than  from  teali 
twenty  years  of  age.*  Men  are  affected  much  oftener  than  women.  PereoM 
in  health  are  never  affected,  if  traumatism  be  excepted.  Of  the  viriwtt 
affections  in  connection  with  which  it  occurs  intercurrently,  those  caused  bj 
alcoholism  take  precedence.     Clinical  observations  show  that  it  is  a  disetftt 

'  Vide  Huguenin,  in  ZiemneiCz  Cyc,  Am.  ed.  voL  xiL 
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to  which  drunkards  are  especially  liable,  whatever  may  be  the  pathological 
explanation.  It  is  incident  to  different  chronic  lesions  of  the  brain,  par- 
ticularly to  those  belonging  to  general  cerebral  paralysis.  In  a  consider- 
able proportion  of  cases  it  is  referable  to  injuries  from  blows,  falls,  etc.  It 
occnrs  sometimes  in  diseases  attended  by  a  hemorrhagic  diathesis,  such  as 
scurvy,  purpura,  leucocythaemia,  and  pernicious  anaemia.  Here  doubtless 
t.he  hemorrhage  is  primary. 

The  course  of  the  disease  varies  from  a  day  to  a  year  or  longer.  Huguenin 
^ves  the  following  as  the  results  of  an  analysis  of  all  the  carefully  recorded 
Gases  which  he  could  collect :  The  duration  was  from  one  day  to  five  days  in 
34  per  cent.  ;*  from  five  to  thirty  days  in  40  per  cent. ;  from  one  month  to  six 
xnonths  in  18  per  cent. ;  from  six  months  to  one  year  in  4  per  cent. ;  and  more 
than  a  year  in  4  per  cent. 

The  prognosis  will  depend  on  the  extent  of  the  hemorrhage  if  ha^matoma 
form.  Patients  have  recovered  who  had  presented  symptoms  supposed  to  be 
m  sufficient  warrant  for  the  diagnosis.  Coexisting  diseases  often  contribute 
to  a  fatal  ending. 

Recovery  is  not  to  be  expected  as  a  result  of  any  special  medication. 
Impending  danger  from  hemorrhage  may  be  perhaps  averted  and  death  post> 
poned  by  therapeutical  measures.  Measures  are  to  be  addressed  to  the 
mflammatory  condition  in  proportion  to  the  symptoms.  Generally,  cold 
applications  to  the  head,  counter-irritation  to  the  neck,  cathartics,  and  stimu- 
lating foot-baths  suffice.  Venesection  or  topical  bleeding  is  rarely  indicated. 
With  reference  to  the  limitation  of  hemorrhage,  the  bromides  and  ergot  may 
be  prescribed.  It  is  doubtful  if  the  iodide  of  potassium  or  mercury  promotes 
absorption  of  the  effused  blood.  Palliative  remedies,  according  to  symptom- 
atic indications,  and  the  analeptics,  form  part  of  the  treatment. 

Simple  Acute  Cerebral  Meningitis. 

The  name  acute  cerebral  meningitis  denotes,  conventionally,  inflammation  of 
the  meninges  of  the  brain  exclusive  of  the  dura  mater ;  that  is.  inflammation 
affecting  the  arachnoid  membrane  and  the  pia  mater.  It  is  also  called  lepto- 
meningitiM,  To  distinguish  it  from  tuberculous  meningitis  it  is  designated  as 
simple  meningitis.  It  is  sometimes  called  acute  meningitis  of  the  convexity 
in  consequence  of  its  localization  by  preference  upon  this  part. 

Anatomical  Characters. — Inflammation  here,  as  in  other  situations,  is 
preceded  and  usually  accompanied  by  hyperaemia.  The  inflammatory  prod- 
ucts are  serum,  fibrin,  and  pus  in  varying  amount  and  in  varying  propor- 
tions. These  products  of  inflammation  are  chiefly  in  the  meshes  of  the  pia 
mater  (subarachnoid  space),  but  in  severe  cases  they  may  be  present,  to  a 
certain  extent,  also  upon  the  outer  surface  of  the  arachnoid  (subdural  sj)ace), 
and  may  extend  into  the  cortical  substance  of  the  brain.  The  inflammation 
affects  usually  in  the  highest  degree  the  pia  mater  covering  the  convexity  of 
the  hemispheres,  but  it  may  extend  to  the  meninges  of  the  base,  or  in  rare 
instances  be  chiefly  confined  to  the  base.  When  death  takes  place  soon  after 
the  onset  of  the  inflammation,  the  exudation  is  found  to  consist  chiefly  of 
serum  rendered  somewhat  turbid  by  the  admixture  of  pus-cells.  "When  death 
occurs  later,  as  it  does  in  the  majority  of  cases,  the  exudation  is  more  dis- 
tinctly purulent.     The  greenish-yellow,  opaque  streaks  of  pus  are  found  in 

'  Of  course,  in  these  phort  durations  the  affection  is  not  a  hemorrhagic  pachymenin- 
gitis.  which  is  neces«irily  chronic,  hut  it  must  be  a  simple  liemorrhajre  on  the  inner 
•orfkce  of  the  dura  mater,  it  being  Huguenin's  view  that  this  hemorrhage  precedes  the 
pachymeningitis. 
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greatest  abundance  in  the  furrows  between  the  convolutions,  especially  i 
track  of  the  large  veins  of  the  pia  mater.  In  severe  cases  of  some  durat 
greenish-yellow  layer  may  be  found  spread  nearly  uniformly  over  the  a. 
surface  of  the  brain.  The  exudation,  examined  microscopically,  is  fooi 
consist  of  serum,  pus-cells,  fibrillated  fibrin  (sometimes  in  great,  sometin 
small  amount),  together  with  a  certain  number  of  red  blood-corpuscles, 
amount  of  serum  varies  considerably  in  different  cases.  The  pus-cell: 
doubtless  emigrated  white  blood-corpuscles.  Pus-cells  are  also  found,  b 
times  in  sufficient  number  to  be  visible  to  the  naked  eye,  in  the  cortex 
bri,  especially  around  the  blood-vessels.  Punctate  hemorrhages  are  » 
times  found  both  in  the  pia  mater  and  in  the  cortex.  The  ventricles 
contain  a  moderate  quantity  of  serum,  which  is  usually  turbid,  or  thej ; 
be  empty.  It  is  to  be  borne  in  mind  in  examinations  af\er  death  that  iiicr 
in  the  amount  of  serum  in  the  subarachnoid  space  is  not  evidence  of  iofl 
mation ;  nor  is  mere  opacity  of  the  arachnoid  to  be  mistaken  for  acute  loll 
mation. 

Clinical  History. — Simple  acute  meningitis  may  be  abrupt  or  gnd 
in  its  development.  The  premonitions  are  the  symptoms  of  detenuinatioQ 
blood  or  active  hyperaemia.  There  is  a  marked  variation  in  symptoms 
different  periods  of  the  disease — namely,  prior  to  and  after  a  certain  amo 
of  sero-fibrinous  exudation.  The  course  is  divisible  into  two  stages, 
division  being  based  on  the  amount  of  the  products  of  inflammation.  1 
first  stage  extends  to  the  period  wheii,  owing  to  the  pressure  of  these  pi 
ucts,  a  notable  change  in  the  symptoms  occurs. 

The  first  stage  is  called  the  stage  of  excitement.  It  is  characteriied 
pain,  usually  intense,  referred  to  the  entire  head,  sometimes  greatest  \u 
anterior  and  sometimes  in  the  posterior  portion.  The  pain  is  the  sameti 
active  cerebral  hyperaemia.  Delirium  frequently  occurs,  and  the  deliriua 
this  stage  is  generally  active  or  maniacal,  or  in  some  cases  hilarious.  Ow 
to  the  prominence  of  the  delirium,  patients  are  sometimes  carried  to  ins 
institutions,  the  affection  being  mistaken  for  acute  functional  mania.  C 
vulsions  may  occur,  especially  in  young  subjects.  The  senses  of  8igfat  i 
hearing  are  abnormally  acute.  Light  and  sounds  occasion  distress  and  incre 
the  cerebral  excitement.  There  is  photophobia,  and  the  eyebrows  are  cot 
gated  to  shield  the  eyes  from  the  light.  The  pupils  are  generally  contract 
The  face  is  flushed.  The  carotids  and  temporal  arteries  pulsate  stronplj.  1 
head  is  hot.  Vomiting  generally  occurs  in  this  stage,  and  is  often  promin* 
as  a  symptom.  The  bowels  are  constipated.  The  urine  is  diminished 
quantity,  and  is  sometimes  albuminous.  The  abdominal  walls  are  depresi 
Fever  is  more  or  less  intense;  the  pulse  is  accelerated,  stnmg,  and  full;  i 
the  axillary  temperature  may  rise  to  or  above  104*^  F.  P^xacerhations  oet 
in  which  the  delirium  and  cephalalgia  are  notably  increased.  The  durat 
of  this  stage  is  short.  It  may  continue  but  a  few  hours,  and  it  rarely  extei 
beyond  two  or  three  days. 

The  second  stage  is  called  the  stage  of  oppression.  The  symptoms  disti 
tive  of  this  stage  are  thof<e  denoting  pressure  by  the  inflammatory  prodiv 
The  pain  in  the  head  is  diminished.  The  morbid  sensitiveness  to  light  i 
sounds  is  lessened.  The  pupils  may  be  dilated  or  contracted,  and  ti 
respondency  to  light  is  diminished  or  lost.  Strabismus  and  loss  of  rii 
may  occur.  Drowsiness  succeeds  the  stato  of  mental  excitation.  Ther 
rigidity  of  the  muscles  of  the  back  of  the  neck.  The  pulse  is  diminishes 
frequency,  and  is  often  irregular  in  force  and  rhythm.  It  becomes  rapid 
thready  a  few  hours  before  death.  The  respirations  are  disordered  in  rbyi 
or  suspirious.     The  Cheyne-Stokes  respiration  may  be  preaent.    Panl 
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may  oecnr,  limited  to  the  face  or  one  extremity  or  extending  over  one  side 
of  the  body.  If  the  progress  of  the  disease  be  unfavorable,  coma  is  at 
length  induced,  and  continues  until  death.  Convulsions  may  occur  in  the 
second  as  well  as  the  first  stage. 

CAUa/LTiON. — Although  acute  simple  cerebral  meningitis  often  presents 
itself  clinically  as  a  primary  or  idiopathic  affection,  the  evidence  of  post- 
mortem examination  shows  that  it  can  very  rarely  be  considered  as  a  primary 
disease.     The  majority  of  the  cases  which  arc  not  secondary  and  which  occur 
sporadically  are  instances  of  epidemic  ccrcbro-spinal  meningitis.     In  these 
eases  an  examination  of  the  membranes  of  the  spinal  cord  will  usually  show 
that  these  are  inflamed.     It  is  in  accordance  with  modem  views  to  suppose 
that  in  all  cases  of  purulent  meningitis  a  special  infective  agent  has  gained 
access  to  the  inflamed  membrane.     This  agent  is  causative  of  most  of  the 
cases  in  which  the  disease  is  primary.     Very  frequently  simple  cerebral  men- 
ingitis is  secondary  to  some  other  disease.     Secondary  meningitis  may  be 
caused  by  infection  from  some  disease  of  a  part  contiguous  to  the  cerebral 
membranes,  or  from  some  remote  disease,  whence  the  agent  of  infection  is 
transported  to  the  brain  by  the  blood  or  the  lymph-current,  or  from  some 
blood  disease. 

Acute  cerebral  meningitis  may  be  referable  to  injuries  of  the  head  involv- 
ing wounds  of  the  soft  parts  or  fracture  of  the  skull.  In  not  a  few  instances 
it  is  secondary  to  inflammation  of  the  middle  ear,  with  or  without  caries  of 
the  petrous  portion  of  the  temporal  bone.  In  these  instances  an  acute  cir- 
cumscribed pachymeningitis  usually,  but  not  always,  precedes  the  afiection 
of  the  pia  mater.  Caries  of  the  cranium  in  any  situation  may  give  rise  to 
meningitis,  either  circumscribed  or  more  or  less  diffused.  Purulent  inflam- 
mations in  the  upper  part  of  the  nasal  cavities  and  in  the  orbits  may  be  fol- 
lowed by  meningritis.  Abscesses  of  the  brain  which  reach  the  surface  lead 
to  purulent  meningitis. 

Various  infectious  diseases  form  an  important  group  of  causes.  A  certain 
proportion  of  cases  of  acute  lobar  pneumonia,  especially  in  drunkards,  are 
complicated  with  acute  cerebral  meningitis.  To  this  group  of  causes  belong 
also  acute  ulcerative  endocarditis,  pysDmia,  septicaemia,  erysipelas,  the  erup- 
tive fevers,  typhoid  fever,  typhus  fever,  Bright's  disease,  purulent  pleurisy, 
aod  acute  articular  rheumatism.  It  is  uncertain  whether  in  these  cases  the 
meningitis  be  caused  by  the  special  virus  of  the  disease  or  be  due  to  some 
secondary  infection.  In  the  meningitis  complicating  lobar  pneumonia  the 
same  organisms  have  been  found  in  the  exudation  in  the  meninges  as  in  the 
exudation  in  the  lungs,  so  that  here,  at  least,  it  is  probable  that  the  special 
<»use  of  the  pneumonia  is  also  the  cause  of  the  meningitis.  The  weight  of 
evidence  is  in  favor  of  the  view  that  acute  cerebral  meningitis  may  be 
caused  by  a  variety  of  micro-organisms,  including  those  of  epidemic  cerebro- 
spinal meningitis,  the  bacteria  of  suppuration,  and  the  specific  germs  of  many 
of  the  acute  infectious  diseases.  The  cerebral  meninges  are  rendered  more 
susceptible  to  the  causes  of  acute  purulent  inflammation  by  the  pre-existence 
of  chronic  meningitis,  such  as  is  often  met  with  in  drunkards,  syphilitic 
patients,  insane  persons,  and  idiots. 

Acute  cerebral  meningitis  may  occur  at  any  age.  It  is  more  common  in 
males  than  in  females. 

Diagnosis. — Acute  meningitis  may  be  confounded  with  active  cerebral 
congestion.  If  the  inflammation  go  off  by  delitcscenoe — that  is,  without 
passing  into  the  second  stage — it  may  be  impossible  to  say  after  recovery 
whether  the  affection  were  meningitis  or  merely  active  congestion.     In  other 
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word*!,  more  or  lews  of  the  symptoms  belonging  to  the   second  Btagt 

retiuired  fur  a  po^titive  dia^notiiB. 

Cases  of  typhoid  fever  chiiructerized  by  early  iind  active  delmiim  hmft  h 
tofore   not  infreiiuently  been  considered  as  cusc^s  \ff  aeule  mentrtgitif^. 
points  involved  in  this  diiferential  diuguosts?  are  the  following:  The  aeces* 
slow  development  of  the  fever;  the  distinctive  events  belonging  to  tt — a»w«i^ 
diwrrhrca,  uieteorism  or  tympanites,  tenderness  in  the  iliae  r^L 
with  absence  of  morbid  acuteness  of  the  senses,  and  eontiuunnr 
ium  without  the  snpcrventiun  of  the  phenomena  of  the  8ee«.ind  c^t-age  »»l   nw 
ingitis;  also  the  crnption  and  the  eharaeteristic   rise  of  temperaliire  d 
the  first  week.     Those  points  show  the  disease  to  be  a  fever^  and  mit 
gitis.     In  the  somnolence  of  typhoid  or  typhus  fever  patient*  tnAntfi 
opposititm  to  being  aroused,  to  having  their  position  changed,  etc  ; 
in   meningitis  the  patient  is  irritable  when   disturbed,  and   resi«t«, 
with  violence,  efforts  to  give  nourishment,  to  examine  the  pupiU  by  numg 
the  eyelids,  or  to  interrupt  in  any   way  the  somnolent  condition. 

Functional  mania  may  be  erroneously  considered  as  denoting  aciilo 
ingitis.     The  discrimination  is  to  be  based  on  the  absence  of  i       '    *  ; 
uess  of  the  senses^  together  with  the  absence  of  febrile  movci 
continuance  of  the  mania  without  the  symptoms  of  compres.'*i*iii. 

Other  diseases  are  more  likely  to  be  considered  as  acufc   TrirTTfTrj-iti^i 
this  is  to  be  mistaken  for  other  affections.      In  view  of  t : 
primary  cerebral  meningitis  the  ability  of  a  practitioner  to  • 
other  affections  may  be  suspected  if  ha  believe  that  be  hasi  met  with 
eases  of  it. 


PROONOSIS. — Acute  meningitis  involves  much  danger.     It  may  d*«*r' **  ^'fn 
quickly.     Cases  have  terminated  fatally  in  thirtv-six  hours.     As  u 
duration  in  fatal  c:iiies  does  not  extend  Ijeyond  eight  or  nine  days*     1 
toms  denoting  an  unfavorable  prognosis  are — profoun*!  comn»  notabl* 
of  respimtion.  difficulty  of  dt.'glutition,  general   immobility  and    m 
feebleness  of  the  puUe»  etc.     Strabismus,  hemiplegia,  and  ccuivulsi** 
present  in  cases  which  recover.      A  few  well-marked  cases,  present 
symptoms,  which  have  fallen  under  my  obsen'ation  have  ended   iti 
Data  are  wanting  for  determining  the  ratio  of  cases  which  en*! 
is  certain   tbat  the  fatal  eases  greatly  preponderate.     The  a>- 
acute  articular  rlieumatism  is  considered  as  rendering  the  prognosis  extremal 
unfavorable.     I  have,  however,  observed  a  well-marked  case,  the  symjit' 
denoting  spinal  as  well  as  cerebral  meningitis,  which  ended  in  rerort'fy 

In  cases  which  prove  rapidly  fatal  death  may  be  due  chicly  to  apna»A,  h 
if  life  be  prolonged  for  several  days  the  mode  of  dying  t$  by  apncea  ai 
asthenia  combined. 

Treatment, — The  treatment  mu«^t  have  rctVToncc  t^  ri»r  f^ft^jo  i^i   mm*  rj«j 
ease.     The  objects  in  the  fir^t  stage  are  to  lessen   the  determination  of  blu<l 
to  the  head  and  to  limit  the  amount  of  exudation.     If  the  heart  ac 
abnormal  power,  bloodletting  in  this  stage  is  to  be  employed*     As  a  ma  ^ 
of  depletion   and  revulsion   active   purgation   is   indicated.      Cold    in   l<l 
applied  to  the  heaiK  either  by   means  of  the  ice-cap,   the  cold  dtmche^ 
constant  ablution.     Cutting  the  hair  close  to  the  head  renders  these  apf 
cations  nu>re  efficient. 

Bloodletting  in  this  disease  is  indicated  in  riew  of  the  prumptnfi!^*  of  li 
operation  and  the  short  duration  fre*juently  of  the  first  stage.     Bearing 
mind  that  the  chief  scmree  of  danger  is  from  the  product*  of  lnfiammati«K 
it  id  important  that  the  measures  employed  with  the  hope  of  limiting  the 


I 


CHRONIC  CEREBRAL  MEyiSGITIS.  697 

sboald  be  resorted  to  more  promptly  and  vigorously  than  in.other  acute  inflam- 
mations— for  example,  pneumonitis — in  which  the  products  of  inflammation 
generally  do  not  give  rise  to  serious  results.     Moreover,  there  is  not  the  same 
necessity  for  guarding  the  vital  forces  as  in  other  acute  inflammations ;  for 
in  this  disease  there  is  danger  that  life  may  be  quickly  destroyed  by  apnoea 
CAUsed  by  the  pressure  of  effused  serum  and  lymph,  whereas  in  most  other 
acute  inflammations  the  danger  is  that  they  will  destroy  life  by  asthenia.     It 
is  not,  however,  to  be  forgotten  that  asthenia  enters  into  the  mode  of  dying 
in    cases  of  meningitis  which  do  not  pursue  a  rapid  career,  and  hence  blood- 
letting and  other  measures  of  depiction  may  be  pushed  too  far.     These  meas- 
^.K^es  are  indicated  only  in  the  first  stage  of  the  disease.     Perfect  quietude, 
exclusion  of  light,  elevation  of  the  head,  and  the  avoidance  of  everything 
^liich  may  tend  to  increase  cerebral  excitement  by  acting  on  the  senses  or  the 
^K^ind  form  an  important  part  of  the  treatment  of  this  stage.     The  bromides 
*T«  useful  for  tranquillizing  intense  cerebral  excitation.      If  these  do  not 
prove  eflfective^  codeia  may  be  given  or  a  salt  of  morphia,  the  latter  adminis- 
tered bypodermicaily.     Sinapisms  to  the  neck  and  stimulating  pcdiluvia  have 
^  certain  measure  of  utility.     Vomiting  calls  for  palliative  measures.     The 
diet  in  this  stage  should  be  restricted  to  the  blandest  articles  taken  cold. 

In  the  second  stage  the  great  object  of  treatment  is  to  promote  absorption 
of  the  morbid  products,  serum  and  lymph.  Depletion  is  no  longer  admissible. 
Hercurialization  is  advised  for  this  object,  and  although  the  efficiency  of 
mercury  as  a  sorbefacient  has  doubtless  been  much  exaggerated,  we  are  not 
warranted  in  saying  that  it  has  no  efl^ect  in  that  way.  If  it  exert  never  so 
nnall  an  effect,  it  is  indicated  in  a  disease  like  this,  in  which  the  object  to  be 
effected  is  of  so  much  importance.  Iodine  is  another  remedy  supposed  to  be 
useful  as  a  sorbefacient.  I  have  witnessed,  as  I  think,  the  good  effect  of  the 
iodide  of  potassium  in  several  cases.  Patients  under  my  observation  have 
recovered  under  the  use  of  this  remedy,  mercury  not  having  been  employed. 
It  may  be  given  in  doses  of  from  five  to  ten  grains  four  or  five  times  daily, 
increasing  the  doses,  if  improvement  do  not  take  place,  up  to  the  limit  of 
tolerance.  A  blister  may  be  applied  over  the  nucha.  The  propriety  of  blis- 
tering the  scalp  is  Questionable. 

Another  object  of  treatment  in  the  second  stage,  if  death  do  not  take  place 
by  apncca,  is  to  support  the  powers  of  the  system.     Measures  for  this  object 
are  indicated  in  proportion  as  the  tendency  to  death  is  by  asthenia. 
Attention  to  the  bladder  is  important  in  the  second  stage. 

Chronic  Cerebral  Meningitis. 

Simple  chronic  cerebral  meningitis — that  is,  meningitis  not  incident  to  a 
tuberculous  or  any  prior  cerebral  affection — is  infrequont,  although  it  is  loss 
rare  than  the  acute  form  of  the  disease.  The  statement  has  reference  to 
periods  of  life  after  infancy,  but  it  holds  good  also  with  respect  to  the  latter 
period.     In  a  great  majority  of  cases  it  is  a  subacute  affection  ah  initio. 

The  ANATOMICAL  CHARACTERS  are  thickening  and  opacity  of  the  pia  mater 
and  arachnoid  caused  by  a  new  formation  of  connective  tissue.  The  inflam- 
mation is  usually  circumscribed.  The  thickened  and  opaque  membranes  are 
abnormally  adherent  to  the  brain,  and  fre<juently  adhesions  of  fibrous  tissue 
are  formed  between  the  dura  mater  and  the  arachnoid.  There  may  be  con- 
siderable eff'usion  into  the  ventricles.  A  certain  degree  of  oj)acity  of  the 
pia-arachnoid,  especially  marked  along  the  longitudinal  fissure,  combined  with 
increase  in  the  number  of  Pacchionian  granulations,  is  to  regarded  as  a  nor- 
mal condition  in  old  age. 

This  affection  may  be  ranked  among  the  '*  insidious  diseases."     The  symp- 
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TOMS  may  not  point  to  any  cerebral  affection  or  they  are  not  flUtinetlxc 
this  form  of  disense.     The  diagnosis  is  difficult.     Pain  in  the  head  i»  u^i^ua 
tjiore  or  lesn  prominent  as  a  syniptora,  but  this  is  common  lo  ninny  affcctifn 
There  may  be  little  or  no  fev<?r.     Vomiting  may  bo  a  proinin<.'nt  synipto 
but  this  too  occurs  in  various   pathological   connections.       Mental    fl|»a:I 
amounting  sometimes  to  stupidity,  indij^position  to  either  mental  or  plij 
ical  exertion T  and  a  nottible  ehange  in  disposition ^  chnracterixe  certain  m* 
Puralvisis  of  the  face  and  hemiplegia  sometimes  occur,  but  they  arc  effet? 
of  other  forma  of  disease.     This  statement  also  applies  to  eptlcpttfonn  ctii 
vulsions, 

I  have  known  a  case  of  chronic  meningitis  to  be  considered  as  a  cft?*» 
chronic  gastritis^  vomiting  being  a  prominent  and  persistent  symptom, 
patient  fell  into  coma  before  death,  but  this  was  attributed  to  cxhaugtioa.! 
3Ieningitis  was  not  suspected  prior  to  the  autopsy.  In  another  case  in  frbicil 
an  ante-mortem  diagnosis  was  not  made,  the  patient  dying  suddenly  willlj 
apoplexy  from  extravasation,  the  case  hud  been  considered  as  one  of  kii'il 
or  irregular  intermittent  fever,  chills  occurring  from  time  to  time.  A  liosnitall 
patient  had  no  symptoms  referable  to  the  head  except  mental  inertia  lJo^^K:^l 
ing  on  imbecility.  He  gradually  fell  into  coma,  and  after  death  the  case  fil 
ascertained  to  be  one  of  chronic  meningitis. 

As  regards  iHAOxosis,  close  observation  ought  to  lead  to  the  c*onclu?irt 
that  there  exists  a  chronic  cerebral  affection.     Paralysis  is  less  likely  to  fwf 
than  in  cases  of  tumors  within  the  skulL     The  absence  of  paralvs-i^  \^  th 
fore  of  some  account  in  the  diagnosis.     This  statement  will  mr 
to  convulsions.     If  cephalagia,  impairment  of  the  mental  facui        .       1 }_ 
ually-developed  coma   follow  an   injury  of  the  head,  chronic   meningitis 
probable,     A  traumatic  cause  is  likely  to  give  rise  to  inflammation.     Chtoa 
meningitis  is  developed  in  a  small  proportion  of  cases  of  the  aff^^^tioiis  of 
kidneys  embraced  under  the  name  Bright'*  disease.     The  existence  of  rea 
disease  is  therefore  of  some  account  in  the  diagnosis;  but  in  c«se»  of  re« 
disease  cerebral  symptoms  referable  to  ura*raia — namely,  ei»ib|''  mvi 

sions  and  coma — are  not  to  to  be  considered  as  evidence  of  m^ 
existence  of  syphilis  is  to  be  ascertained^  inasmiich  ae  tills  i^  a  cause 
chronic  meningitis. 

The  TRExiTMENT  consists  of  moderate  counter-irritation » the  iodide  of 
sium,  and  perhaps  mercurializatiou,  t^uietude  of  mind  and  b«)dy,  an 
hygienic  regulations  appropriate  to  chronic  affections  generallj. 

Tuberculous  Meningitis, 

The  distinctive  feature  of  this  variety  is  the  presence  of  niiliarr  ttiHi 
in  the  pia  mater  in  connection  with  meningeal   inBammation.     ^Icnco 
name   fuiteretiiottK   or   fuftereuhr  mrui'n^ttt\      A*   the    inflammation,   in 
majority  of  cases,  is  chiefly  at  the  base  of  the  brain,  it  is  called  by  S' 
authors  fjttMir  virmnffitU  ;  but  this  name  is   not  to  be   reeomm**nded,  in| 
much  as  meningitis  at  the  base  is  not  necessarily  tuWreuIous^     An  ol* 
for  this  affection  is  fietttc  ht/drotrphnhts^  as  there  is  usual Iv  found   a  c 
able  fluid  accumulation   in    the   ventricles,     Tuberculnus   meningitis   a 
children  more  frequently  than  adults,  and  is  treated  of  fully  in  work*  devi 
to  infantile  diseases.     It  is  of  rare  occurrence  in  the  first  vcar  of  life,  ^ 
ring  especially  after  two  and  before  seven  years  of  age.     It  is  not,  h 
confined  to  childhood. 


A,VATOMirAL  CitAKACTERS, — Tubcrculnus   meningitis  attacks  by  pre( 
cneo  the  pia  mater  covering  the  fossa  8)'lvii,  the  optic  chiasm.  lUe  inivr 
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duncnlar  space,  and  the  under  surface  of  the  cerebellum  ;  but  it  is  by  no  means 
confined  to  these  situations,  being  often  found  on  the  convexity  of  the  brain, 
although,  as  a  rule,  in  a  less  degree  than  at  the  base.     Tubercles  may  be 
present  also  in  the  choroid  plexuses,  and  even  in  the  substance  of  the  brain. 
Tbe  tubercles  appear  as  girayish-white  or  yellowish  granulations  in  the  course 
oF  the  small  arteries  of  the  pia  mater.     They  are  usually  of  about  the  size 
oF  a  millet-seed,  but  nodules  the  size  of  a  pea  may  be  formed  by  the  conflu- 
ence of  many  granulations.     Some  of  the  tubercles  are  so  small  as  to  be 
l^ecognizable  only  by  the  aid  of  the  microscope.     While  usually  found  without 
difficulty,  they  may  be  present  in  such  a  small  number  as  to  require  careful 
Search  for  their  detection,  and  on  the  other  hand  their  number  may  amount 
to  thousands.     A  sero-fibrinous  or  a  fibrino-purulent  exudation  is  found,  as  a 
^'ule,  at  the  base,  and  may  be  present  upon  the  convexity  of  the  brain.     The 
mmoant  of  exudation  varies  much  in  different  cases.    Although  there  is  reason 
to  believe  that  tubercles  precede  the  inflammatory  exudation,  there  seems  to 
le  no  necessary  connection  between  the  number  of  tubercles  and  the  degree 
and  extent  of  inflammation.    Tubercles  may  be  present  in  large  number  with- 
out any  apparent  inflammation,  and,  on  the  other  hand,  the  inflammatory 
exudation  may  be  abundant  without  the  coincidence  of  many  tubercles.     It 
can  serve,  however,  no  useful  purpose,  from  a  clinical  standpoint,  to  distin- 
guish between  miliary  tuberculosis  of  the  meninges  (without  apparent  inflam- 
mation) and  tuberculous  meningitis,  inasmuch  as  the  former  usually  produces 
the  same  symptoms  as  the  latter,  and,  in  fact,  is  accompanied  not  infrequently 
by  the  microscopical  evidences  of  inflammation.     In  the  majority  of  cases 
of  tuberculous  meningitis  (in  75  per  cent.,  according  to  Seitz),  the  ventricles 
are  found  dilated  and  containing  a  large  quantity  of  serous  efl'usion,  either 
clear  or  moderately  turbid  from  pus-cells.     When  the  ventricular  efl'usion  is 
abundant  the  surrounding  brain-substance  is  often  found  greatly  softened 
and  sometimes  almost  diflSuent.    It  is  probable  that  this  softening  is  cadaveric 
and  without  clinical  significance.     In  proportion  to  the  amount  of  fluid  efl'u- 
sion in  the  ventricles  the  convolutions  are  flattened  and  the  sulci  shallow. 
Minute  extravasations  of  blood  are  frequently  found  in  the  pia  mater,  and 
sometimes  in  the  substance  of  the  brain. 

The  microscopical  examination  of  the  tubercles  shows  that  they  consist 
osually  of  a  nodular  accumulation,  not  always  distinctly  circumscribed,  of 
lymphoid  and  endothelial  cells  in  the  walls  and  perivascular  sheaths  of  the 
small  arteries  of  the  pia  mater,  especially  where  they  divide.  The  lumen  of 
the  artery  will  often  be  found  compressed  and  thrombosed  at  the  seat  of 
tuberculous  infiltration.  The  inflammatory  products  are  serum,  fibrin,  and 
pus. 

Tuberculous  meningitis  is  due  to  the  invasion  of  the  blood-vessels  of  the 
meninges  by  tubercle  bacilli.  Sometimes,  especially  in  children,  the  aff*ection 
of  the  meninges  is  the  sole  manifestation  of  the  tuberculous  infection,  but 
more  frequently,  and  almost  without  exception  in  adults,  the  meningeal 
tuberculosis  is  secondary  to  tuberculosis  of  some  other  part  of  the  body. 
In  children  the  primary  tuberculosis  is  often  of  the  cervical,  bronehial,  or 
mesenteric  lymph-glands ;  in  adults  it  is  usually  of  the  lungs ;  but  the 
primary  tuberculous  focus  may  be  in  any  part  of  the  body  subject  to  tuber- 
culous infection,  as  in  the  genito-urinary  apparatus,  the  serous  membranes, 
the  vertebne,  etc.  Although  it  is  probable  that  in  these  cases  the  tubercle 
bacilli  are  carried  from  the  primary  focus  by  the  blood-current,  it  is  a  curious 
fact  that  the  meninges  are  often  involved  without  other  evidence  of  the  inva- 
sion of  the  blood  by  tubercle  bacilli.  Still,  in  not  a  few  cases  general  miliary 
tuberculosis  is  likewise  present.  In  cases  of  primary  tuberculous  meningitis 
it  is  not  understood  how  the  tubercle  bacilli  reach  the  meninges.     In  a  few 
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of  the  ap|jareiuly  primary  cases  tliere  will  be  fuaud  iiiberculous  dijiMwnf 
the  middle  ear.  It  has  been  sug^i^sted  thttt  sonietinios  tbtj  tu^K-'n^Itt  Udlli 
reach  the  cerebral  muningcs  through  the  ethinuidjiJ  faraaiitia  from  the  upper 
nanal  passages, 

Tubereiilous  infiammatioo  of  tht*  cerebral  meninjLi^es  is  nearly  alway*  teroa- 
panicd  by  a  similar  affection  of  the  spinal  meuin;^ea.  bu  that  the  di^ett^c  iaIii 
reality  a  tuberculous  cerebro-spiual  meuiugitis.  The  affeetiou  of  the  nyiul 
meninges  is  usually  less  intense  tlmn  that  of  the  cerebral  uietungcd,  hat  it 
may  give  rise  to  characteristic  symptoius. 

Clixical  History. — In  the  progress  of  this  disease,  as  in  sinipli*  m<*nb» 
gitis,  the  symptoms  undergo  a  marked  clmnge  duo  to  the  prca^ure  of  the 
exudation  and  effused  liquid;  and  this  chauge  will  serve  as  the  ha^iUofi 
division  into  two  stageii.  The  development  of  the  mcningitia  may  hf  pre- 
ceded by  the  aympt/ims  and  .^igna  of  pulmonary  tuberculosis^  or,  IfiS*  tvt* 
quentlyj  of  tuberculosis  in  other  situationj;,  as  in  the  lymphatic  -'  ■  '  -^n>ttt 
membranes,  and  the  genito-urinary  apparatus.     The  moningcal  -vrti 

when  it  docs  not  disitinctly  supervene  upon  tuberculous  disease  "T   me  inn^iA 
is  usually  preceded  by  pallor^  lo.ss  of  weight,  impain^d  appetite,  irricabilitv  of 
temper,  muscular  debility,  indisposition  to  exertion,  and  other 
toms  for  a  variable  period ;  but  in  a  certain  proportion  of  e; 
toms  denoting  the  head  affection  appear  suddenly,  the  previ<»u- 
been  apparently  good.     When  the  meningitis  oecur8  after  a  pr  j^ 

extending,  as  it  does  in  some  cases,  over  several  wcelca  and 
during  which  the  general  health  becomes  considerably  imj':« 
cedent  tuberculous  affection  in  other  organs  is  to  be  inferred,  or  ii  may  1 
that  the  miliary  granulations  within  the  skull  existed  for  some  time  priori 
the  development  of  meningeal  inflammation*  The  latter  ia  probable  if  tl 
prodromie  period  have  been  marked  by  cerebral  symptoms.  On  th«*  ath^ 
hand,  the  meningitis,  when  it  is  developed  abruptly — that  is,  Trithoial  a  pp 
dromie  period,  the  previous  health  having  been  apparently  good — b  Ustiali 
incident  to  a  primary  tuberculoiis  infection  lA*  tbe  meninges. 

The  develr»pment  of  meningitis,  as  a  rule,  is  denoted  by  piiin  ill  the  hct 
referred  generally  to  the  forehead.     Convulsions  are  less  likely  to  ocenr 
the  onset  than  in  simple  acute  meningitis.     Vomiting  in  most  cases  is 
early  and  sometimes  a  prominent  symptom.     More  or  less  fever  ty^rum. 
axillary  temperature  is  raised,  but  the  rise  is  less  than  in  simplr  : 
ingitis.      Notable  diurnal  remissions  are  likely  to  occur,  the  exn- 
taking  place  at  night.      These  symj)toms  continue  for  several  days.      Tl 
cephalalgia   is   frequently  severe.      Lancinating  pains    neenr   from   time 
time,  causitig  infants   to  give  a  sudden,  sharp,  and   short  cry,   wHirh 
been    known    as   the  c^hUtc   cry.      A  common    exclamation    is,   "  Oh 
headr*    The  hands  are  often  carried  to  the  head.     There  i^  increia«ed  sen 
bilitv  to  light  and  sound.     The  expression  ia  frowning.     In  children  r^i^i^ 
the  lids  and  exposing  tbe  eyes  to  the  light  occasion  crying.     The  coujtinctil 
is  often   suffused.     The  pupils  in  this  titago  are  frequently  contmct**<i.     ~ 
face  may  be  flu:!^hed,  and  in  some  cases  paroxysmal  tinshing  of  the  fare  in 
notable  symptom.     I  have  observed  this  to  precede  eonvulsion;«i,     P 
stage  vigiliince  is  frequently  a  prominent  symptom,  and  the  sleep  « 
disturbed  by  dreams  cau-ning  patients  to  awake  suddenly  in  terror,      Ii 
important  t^  note  that  vomiting  and  increased  sensibility  t4:i  light,  althaug 
generally  marked,  may  be  wanting, 

Drow'siness  and   somnolence  mark  the  supervention  of  the  second 
Tltere   is   now   less   suffering    from   cephalaliria,  but  occasional    Unrtiq 
pains  may  still   oci»ur.      The  pulst!  may  fall  below  the  average  fre<|^ 
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of  beaUb.  It  is  not  infrequently  faltering.  It  fluctuates  in  frequency  and 
Bay  be  irregular  in  rhythm.  The  respirations,  which  in  the  first  stage  may 
have  been  accompanied  by  sighing,  are  now  often  irregular  in  rhythm  and 
may  present  the  Cheyne-Stokes  phenomena.  In  young  children  masticatory 
Bovements  are  common,  and  after  dentition  grinding  of  the  teeth.  Boiling 
the  head  or  boring  the  pillow  is  a  symptom  in  infants.  The  somnolency 
increases.  The  patients  are  reluctant  to  be  aroused.  If  able  to  speak,  they 
leply  to  questions  slowly  or  in  monosyllables,  like  a  person  half  awakened 
from  profound  sleep.  When  aroused  they  have  an  expression  of  stupidity. 
Incoberencc  is  common,  and  occasionally  drowsiness  alternates  with  parox- 

S8  of  delirium.  The  pupils  become  dilated,  and  not  infrequently  present 
irity  as  regards  size.  They  respond  sluggishly  to  light.  As  the  somno- 
leacy  deepens  the  movements  of  the  eyeballs  are  not  in  unison,  strabismus 
freqaently  occurs,  and  oscillations  of  the  balls  are  occasionally  observed. 
The  eyelids  are  but  partially  closed,  the  eyeballs  being  raised  so  that  the 
eoroea  is  partially  covered  by  the  upper  lid,  and  in  some  cases  the  patients  lie 
with  the  lids  widely  opened.  Vision  is  gradually  impaired,  and  frequently  is  lost. 
Tarioiia  ophthalmoscopic  appearances  have  been  described,  of  which  the  most 
eommon  arc  neuro-retinitis  and  a  swelling  of  the  optic  papilla,  called  choked 
Csc  Subsultus,  carphologia,  and  fumbling  with  the  bed-clothes  are  frequent 
mptoms.  Convulsions  frequently  occur,  especially  in  children.  They  are 
Cither  limited  or  general,  and  they  may  be  either  severe  or  slight.  l*aralysis 
rf  one  side  of  the  face  and  incomplete  hemiplegia  are  occasionally  observed. 
Kot  infrequently  the  muscles  of  the  posterior  part  of  the  neck  become  rigid, 
ud  the  patient  lies  with  the  head  drawn  backward.  Contraction  of  certain 
sf  the  muscles  of  the  limbs  occurs  in  some  cases.  This  is  sometimes  observed 
wone  side,  while  the  muscles  of  the  opposite  side  are  relaxed.  Occasional 
vomiting  is  a  symptom  of  the  second  stage.  As  a  rule,  there  is  complete 
liorexia,  but  in  some  cases  which  I  have  observed  food  has  been  taken  with 
ipparent  relish.  The  teeth  and  lips  often  become  covered  with  sordes.  Con- 
fflpation  is  the  rule.  In  young  children  the  dejections  are  sometimes  greenish 
and  resemble  spinach  in  appearance.  The  abdomen  is  retracted,  detention 
sfarine  is  not  uncommon. 

Sooner  or  later  the  patient  becomes  comatose ;  but  in  some  cases  before 
tk  occurrence  of  coma  remissions  occur,  in  which  the  improvement  as 
ngards  intelligence  and  in  other  respects  is  such  as  to  appear  to  the  friends 
to  afford  ground  for  much  encouragement  in  hoping  for  recovery.  The  occur- 
rence of  profound  coma  is  followed  by  impairment  and  loss  of  deglutition, 
with  more  or  less  embarrassment  of  respiration.  The  pulse  becomes  frequent 
and  feeble,  and  the  mode  of  dying  is  by  apnoca  and  asthenia  combined. 

The  duration  of  the  disease  is  variable.  It  rarely  is  less  than  a  week. 
In  the  majority  of  cases  it  does  not  exceed  two  weeks.  It  rarely  extends 
beyond  three  weeks,  but  exceptionally  it  may  be  prolonged  considerably 
beyond  this  period.  The  termination  is  almost  invariably  fatal.  In  some 
of  the  cases  of  supposed  recovery  it  is  probable  that  the  affection  was 
nmple  meningitis. 

Diagnosis. — The  diagnosis  involves  the  discrimination  from  an  essential 
fever.  With  the  latter  it  is  not  infrequently  confounded.  In  making  this 
^fferential  diagnosis,  meningitis  is  to  be  excluded  by  the  absence  of  .sensibil- 
ity to  light,  of  the  characteristic  lancinating  pains  which  belong  to  the  first 
Ittg^  and  of  the  strabismus,  affection  of  the  pupils,  and  other  symptoms 
belonging  to  the  second  stage.  In  fever,  drowsiness  and  delirium  arc  not 
nreceded  and  accompanied  by  the  symptoms  just  referred  to.  Moreover,  in 
tjpkoid  fever,  diarrhoea,  abdominal   tympanites,  and   iliac   tenderness   are 
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likely  to  he  present — symptoms    not  belonging  to  the  clinicftl  hislory 

tuberculous  menin^iti?. 

It  is  to  be  discrtuiinated  from  the  so-called  hydftn^rphnJmd  af>rfyr,^  inj 
dont  in  children  to  exhaustion   from  diarrha^a.     With  this  : 
formerly  confounded.     In  this^  affection  the  symptoms  denotinu 
are  wanting,  and  the  drowsine.ss  or  stupor  is  not  accompanied  by  ^tmbuoiij 
inei|uality  of  the  pupils,  embarrassment  of  respiration,  irreguljirity  of  il 
pnlise,  and  other  symptoms,  exclusive  of  the  somnolence,  which  bcloog  to 
the  second  stage  of  tuberculous  meningitis. 

To  discriminaio  tuberculous  from  simple  meningitis  18  by  no  means  mlwmji 
easy.      The  gradual  development  of  the  former,  the  prodromic  symptoms, 
the  longer  duration  of  the  first  stagc^  and  the  coexistence  of  pulmonarr 
tuberculosis  in  a  certain  proportion  of  cases  must  serve  as    ^   ' 
differential  diagnosis.     The  meningitis  is  pn>bably  simple  if 
tinctiy  traced  to  a  traumatic  origin.     It  is,  however,  to 
that  in  most  cases  it  is  possible  to  recall  some  injury  * 
a  period  of  weoks  or  months  prior  to  the  occurrence  of  any  <i 
hood ;  and  it  is  customary  to  refer  the  affection  to  an  injury  of' 
is  not  sufficient  ground  for  such  an  opinion.     Tubercles  in  the  ehon>iii  r .  i' 
are  sometimes  discovered  by  ophthalmoscopic  e]^amination.     Their  tk- 
decides  the  differential  diagnosis;  but  inasmuch  as  they  are  not  al 
ent  in  eases  of  tuberculous  meningitis,  their  absence  is  not  suf&cieut  i^  c.^v,u.ic 
this  affection. 

PRoaprosis  and  Treatment.— If  the  diagnosis  be  positive,  the  encouras^ 

ment  for  successful  treatment  is  slight.     It  is  difficult,  of  course,  in  J      ' 
upon  measures  which  will  be  likely  to  be  useful  in  a  diseaiie  tending  iutt 
ally,  like  this,  to  a  fatal  issue,  and  when  in  cases  of  apparent  recovery  v 
obliged   to  distrust   the  correctness  of  the  diiignosis.     The  chief  »ouj 
encouragement  for  successful  treatment,  in  fact,  in  a  case  which  the 
tioncr  supposes  to  be  one  of  this  disease,  is  the  possibility  that  the  di 
may  be  incorrect.     With  reference  to  tliis  liability  to  error  in  diagii> 
measures  indicated    in   simple  meningitis  are  admissible.     If,  howev 
practitioner  be  thoroughly  convinced  of  the  correctness  of  the  diagnonii^. 
is  hardly  justified  in  resorting  to  bloodletting  or  measures  which  occApii 
suffering,  such  as  blisters  and  frequent  cathartics.    Under  these  circumstan 
measures  to  palliate  distress  and  prolong  life  arc  alone  indicated.     In  t 
country  the  iodide  of  potassium  is  generally  given  largely  in  the  second  i^t 
of  the  disease.     Cases  have  been  reported  in  which  this  remedy  wag 
ently  successful  \  but  there  is  room  for  the  supposition  that  in  thej 
either  meningitis  did  not  exist  or  the  disease  was  simple  m<  t 
certain  th»t  in  the  immense  majority  of  cases  the  remedy  i- 
I  do  not,  however,  concur  in  the  opinion  held  by  most  writer^ 
lous  meningitis  is  necessarily  fataL    At  least  there  seems  t4>  n  _ 

considering   as  probable   recovery   in  some  instances*     I  have   t^|3orfed 
instance  of  apparent  recovery  in  another  work  J    Recovery  in  no  iiictaciee 
be  demonstrated,  since  it  can  always  be  said  that  the  diagn«ii4iji  may  luite 
been  incorrect.     Of  course  if  recovery  invalidate  the  dlagnottia,  llie 
must  be  considered  as  always  ending  fatally. 


Acute  Spinal  Meningitis. 

It  is  doubtful  whether  acnt^  inflammation  of  the  spinal  niotiiltg^  e% 
occur  as  a  primary  or  idiopathic  affection.     It  has  already  been 
*  Vide  Clinical  Medicine^  by  the  author. 
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Aat  txibercaloas  inflammation  of  the  spinal  meninges  is  usually  present  in  a 
P^ter  or  less  degree  in  cases  of  tuberculous  cerebral  meningitis.     Acute 
^f«^9\  meningitis  is  a  prominent  lesion  in  epidemic  cerebro-spinal  meningitis, 
^  i^ffection  which  may  occur  sporadically  and  will  be  subsequently  described. 
^CQte  spinal  meningitis,  as  well  as  acute  cerebral  meningitis,  may  occur, 
titloogh  rarely,  as  a  complication  in  various  infectious  diseases,  such  as 
'ohar  pneumonitis,  pyasmia,  septicaemia,  typhoid  fever,  typhus  fever,  other 
^Xtnthematous  fevers,  gangrene  of  the  lungs,  and  purulent  pleuritis.   Finally, 
*Cnte  inflammation  of  the  spinal  meninges  may  be  secondary  to  disease  of 
l^eighboring  parts,  in  which  case  the  inflammation  is  conducted  to  the  mem- 
branes by  continuity.     Thus,  acute  spinal  meningitis  may  be  consecutive  to 
%cute  myelitis  or  to  diseases  and  injuries  of  the  vertebrae,  such  as  cancer, 
cmries,  and  fracture,  or  to  inflammations  in  the  neighborhood  of  the  vertebrae. 
In  the  latter  case  the  inflammation  may  extend  to  the  meninges  through  the 
intervertebral  foramina  without  involving  the  vertebrae.     When  the  inflam- 
mation is  secondary  to  aflections  of  the  vertebrae  or  adjoining  parts,  there  are 
generally  both  spinal  pachymeningitis  and   leptomeningitis.     In  the  other 
cases  the  pia-arachnoid  membrane  is  the  part  chiefly  inflamed.     Although 
acute  spinal  meningitis  has  been  often  attributed  to  prolonged  exposure  to 
cold,  it  is  doubtful  whether  this  be  ever  an  efllicicnt  cause  of  the  disease. 
The  inflammatory  products  are  fibrin,  serum,  and  pus.     In  the  ordinary 
form  of  the  disease  these  products  are  accumulated  in  the  subarachnoidal 
spaces,  chiefly  upon  the  posterior  surface  of  the  spinal  cord.     When  the 
inflammation  is  secondary  to  fractures  and  diseases  of  the  vertebrae,  the 
exudation  is  usually  both  upon  the  outer  and  upon  the  inner  surface  of 
the  dura  mater.     Sometimes  the  exudation  is  very  abundant  between  the 
dnra  mater  and  the  bone  (acute  peripachymeningitis).    With  acute  spinal 
leptomeningitis  there  is  generally  more  or  less  inflammation  of  the  adjacent 
parts  of  the  spinal  cord  (meningo-myelitis). 

The  local  symptoms  of  acute  spinal  meningitis  are  chiefly  referable  to 
eflfects  manifested  through  the  spinal  nerves,  and  they  correspond  to  the 
functions  of  the  posterior  and  anterior  roots  of  these  nerves.  More  or  less 
pain  is  felt  in  the  spine,  radiating  therefrom  to  the  extremities.  The  pain  is 
increased,  not  so  much  by  pressure  over  the  spinal  column  as  by  movements 
of  the  body.  The  sensibility  of  the  surface  is  morbidly  increased  (hyper- 
sesthesia).  These  eflects  are  manifested  through  the  posterior  roots  of  the  spinal 
nerves.  Other  eflects  are  manifested  through  the  anterior  roots  or  by  reflex 
action  through  the  posterior — namely,  tonic  contraction  of  the  muscles  of  the 
extremities,  clonic  contractions  in  some  cases,  spasm  of  the  muscles  of  the  back 
so  as  to  give  rise  to  opisthotonos,  and  sometimes  rigidity  of  the  thoracic  mus- 
cles, causing  dyspnoea.  As  regards  the  muscular  contractions  or  spasms,  there 
are  exacerbations  and  remissions.  These  symptomatic  phenomena  are  attribu- 
table to  a  morbid  excitation  of  the  spinal  nerves,  and  they  belong  to  the  early 
part  of  the  affection.  Subsequently,  paralysis  occurs  as  the  effect  of  pressure 
upon  the  cord  by  the  products  of  the  inflammation.  The  paralysis  may  be 
limited  to  the  lower  extremities  (paraplegia)  or  it  may  be  general ;  that  is, 
affecting  both  the  upper  and  lower  extremities.  The  paralysis  is  rarely  com- 
plete. It  is  usually  limited  to  motion,  and  with  it,  indeed,  exaggerated  sensi- 
Dilitj  or  hypersesthesia  may  persist,  as  well  as  tonic  contraction  of  muscles. 
With  these  local  symptoms  there  is  more  or  less  fever,  together  with  anorexia 
and  prostration.  The  pulse  is  sometimes  abnormally  infrequent,  and  this  may 
be  found  in  striking  contrast  with  the  temperature  of  the  body  as  detennined 
by  the  thermometer.  In  the  course  of  the  disease,  however,  the  pulse  becomes 
frequent  and  feeble.  Profuse  perspirations  often  occur.  Keflex  and  electrical 
excitability  arc  generally  preserved. 
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The  diagnostic  features  point  to  tVe  gpinal  cord  as  the  fs©»t  nf  t)i^  < 
and  denote  an  iriflaitnmitorv  jind  a  grave  affection*  HyitericaJ  opi,»thi)Lr»iurt 
lacks  the  evidences  both  of  inflamni»tion  and  of  gmt'iiy.  Moreover*  vbwuji  T 
antecedent  iind  concomitstnt  plienuniena  Ivetoken  the*  existence  of  hyirtcTii. 
It  ia  to  be  different  Jilted  from  tetanus,  which  is  a  very  gruve  dis«!wwi.  %t 
latter,  however,  i»  distinguished  by  the  early  ocearrenc^s  of  trtsmun  and  1*mtc 

spasms,  by  the  absence  of  local  iind  general  syrnptnins  denoting  infr*' • 

and  by  the  traumntic  origin  of  the  affection  in  the  iniijority  of  r 
diagnostic  points  involved    in   discriminating  aeute  spinal    rnenin 
acute  myelitis  will   be  noticed  in  treating  of  the  latter  in  the  m- 
It  may,  however,  he  remarked  here  thnt  acute  spinal   ineninLni;- 
myelitis  very  rarely  occur  independently  of  each  other.     The  t  ■         ' 
are  generally  associated ;  but  the  inflanunation  may  be  primarily  A^-^ud 
either  situation^  and  it  may  predominate  in  one  or  the  other. 

Acute  ?fpinal  meningitis  often  runs  a  rapid  course,  U8  duration  not  ext^^fi 
ing  beyond  a  week.     It  ends  fatally  in  a  large  proportion  of  cases.      Life] 
destroyed  by  apn^^a  in  some  cases  in  which  the  respiratory  function  i«  notali 
compromised  by  cither  spasm  or  paralysi.s  of  the  muscles  concerned  in  rei=pii 
tion  or  by  an  extension  of  the  inflammation  to  the  medulla  oblongjitA,    1ft' 
latter  occur,  dysphagia  is  likely  to  be  a  symptom.     In  either  ca?^*^  A.  ^fh 
preceded  by  intense  dyspnoea^  which,  on  a  physical  examination  of 
IS  found  not  to  proceed  from  any  adequate  pulmonary  or  cardiac  ooiny 
In  other  eases  asthenia  predominates  in  the  mode  of  dying. 

The  danger  is  to  be  estimated  by  the  extent  of  the  diffusion  of  the  itifltQi* 
mation  and  the  severity  of  the  symptoms.  The  immediate  dancer  depends 
on  the  extension  of  the  inflammation  upward  so  as  to  interfere  with 
tion.  In  cases  of  a  moderate  intensity  of  the  disease  recovery  mny 
place  rapidly  and  completely.    The  disease  may  continue  and  b  ^■ 

or  recovery  may  take  place,  leaving  as  sequelas  more  or  let-  y 

paresis  of  the  muscles  which  had  been  affected. 

The  indications  for  theatmkxt  are  essentially  the  same  is  in  aenic  i 
bra  I  meningitis.     Considering  the  rapid  couri*e  of  the  disease  in  severe  ' 
and  the  danger  in  the  direction  of  apm^a.  bloodletting,  general  or  lfK!al,  ( 
both^  may  be  employed   if  contniindicating  cireumstauces  relating  to  tl 
pulse,  the  blood,  and  the  constitutional  strength  be  not  present.     Mercqrii 
ization  is  warrantable,  if  not  desirable.     If  employed,  it  should  be  mpicl 
induced,  and  for  this  end  inunction  may  be  added  lo  the  administnition 
calomel  at  short  intervals.     Krgot  and  belladonna  are  supposed  to  diniinil 
byperjcmia  by  causing  contraction  of  the  small  arteries,  and  in  this 
be  useful.     When   the   symptoms   denote  the  presence  of   the  produij 
inflammation^  the  vesication  suceessively  of  different  sections  of  the 

and  the  iodide  of  potassium  in  large  doses,  are  indicated.     Sustaining^ 

ment  is  of  course  indicated  in  proportion  as  the  duration  of  the  dij!>eiiw»^ 
prolonged  and  the  symptoms  slioW  a  tendency  to  death  by  asthenia.  Ketfl 
tion  of  urine  la  to  be  prevented,  and  oystitis  may  claim  appropriate  treatmefl 


Chronic  Spinal  Meningitis. 

It  18  now  believed  that  chronic  spinal  meningitis  with  clinical 
tious  ia  a  much  less  frefjuent  affection  than  was  formerly  supposed- 
view  is  based  upon  the  following  facta  I  The  symptoms  described  aa  ehar 
teristio  of  chronic  spinal  meningitis  are  also  produced  by  discaaea  of 
spinal  cord  and  by  diseases  of  pc  ripberul  nerves,  and  many  of  these  i" 
being  recognized   only   by  careful   microscopical   ex  ami  nation,  may  readil^ 
escape  observation  at  post-mortem  examinations,      Some  uf  tbe^e  diaisaaadi 
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hare  been  discovered  only  within  a  comparatively  few  years.  Again, 
the  lesions  which  have  been  considered  as  evidence  of  chronic  spinal  men- 
fngitis,  such  as  thickening  and  opacity  of  the  pia-arachnoid  membrane, 
calcareous  plates  in  this  membrane,  and  adhesions  between  this  membrane 
and  the  spinal  cord  on  the  one  hand  and  the  dura  mater  on  the  other  hand, 
are  extremely  common,  and  are  usually  present  without  any  evidence  during 
life  of  a  spinal  affection.  Chronic  spinal  meningitis  is  not  infrequent  as  a 
secondary  affection.  It  may  follow  epidemic  cercbro-spinal  meningitis  or  it 
may  accompany  chronic  diseases  of  the  spinal  cord  or  of  the  verfcbrao.  In 
these  cases,  however,  there  are  usually  no  distinctive  symptoms  referable  to 
the  affection  of  the  meninges.  But,  although  chronic  spinal  meningitis  is 
doubtless  an  affection  of  much  less  clinical  importance  than  was  formerly 
supposed,  and  although  the  symptoms  formerly  referred  to  a  primary  chronic 
inflammation  of  the  meninges  are  usually  dependent  upon  some  other  affec- 
tion, nevertheless,  there  remain  certain  cases  which  are  still  to  be  considered 
clinically  as  instances  of  chronic  spinal  meningitis. 

The  LESIONS  of  chronic  spinal  leptomeningitis  are,  thickening  and  opacity 
of  the  pia-arachnoid  membrane,  increased  subarachnoid  fluid,  and  adhesions 
between  the  pia  mater  and  the  spinal  cord  and  between  the  arachnoid  and  the 
dura  mater.  As  already  mentioned,  these  lesions,  as  well  as  calcific  plates  in 
the  arachnoid  membrane,  are  common,  especially  in  elderly  persons,  without 
any  corresponding  symptoms  during  life. 

The  CAi'SES  which  have  been  assigned  for  chronic  spinal  meningitis  are 
injury  to  the  spinal  column,  exposure  to  cold,  abuse  of  the  sexual  function, 
and  chronic  alcoholism. 

The  STHPTOMS  are  similar  to  those  of  acute  spinal  meningitis,  but  they  are 
of  longer  duration,  less  intense,  and  not  accompanied  by  acute  febrile  reaction. 
The  symptoms  are  pain  and  rigidity  of  the  neck  and  back,  pain  in  the  extrem- 
ities, hyperaesthesia,  and  muscular  spasms.  These  symptoms  of  irritation  grad- 
ually give  place  to  symptoms  of  loss  of  function,  such  as  anjcsthesia,  paresis  of 
the  extremities,  incontinence  or  retention  of  urine,  and  incontinence  of  feces. 
There  may  be  a  sensation  of  constriction,  as  of  a  tight  belt,  around  the  body. 
If  marked  paralysis  and  anaesthesia  exist,  it  may  be  assumed  that  the  spinal 
cord  is  involved. 

The  following  points  are  urged  in  distinguishing  the  paraplegia  of  myelitis 
from  that  of  meningitis :  The  former  is  accompanied  by  less  pain  in  the  spine, 
lioibs,  and  extremities  ;  the  paralysis  is  developed  more  rapidly,  and  is  greater 
in  degree ;  cutaneous  anaesthesia  and  analgesia  occur  earlier,  and  are  more 
marked;  and  the  muscles  sooner  become  atrophied. 

In  a  considerable  proportion  of  cases  of  paraplegia  dependent  upon  chronic 
spinal  meningitis  the  termination  is  unfavorable,  but  in  general  the  prognosis 
is  better  than  in  myelitis. 

In  the  TREATMENT  of  chronic  spinal  meningitis  the  indications  for  blood-let- 
ting, local  or  general,  are  rarely  present.  Dry  cupping,  blisters,  sinapisms,  and 
irritating  liniments  applied  to  the  back  are  considered  as  highly  useful  while 
the  inflammation  continues.  The  application  of  the  hot  iron  is  recommended 
as  an  efficient  method  of  counter-irritation.  During  this  period  the  avoidance 
of  exercise  and  of  exposure  to  cold  is  important.  When  there  is  reason  to 
think  that  inflammation  no  longer  continues,  it  is  an  object  of  treatment  to 
promote  absorption  of  the  inflammatory  products.  The  iodide  of  potassium 
is  supposed  to  be  of  use  in  this  way.  ^Mercury  may  be  tried,  with  proper  pre- 
cautions to  avoid  ptyalism.  Nothing  should  be  done  to  impair  the  general 
condition,  and,  if  it  be  impaired,  restorative  remedies  and  hygienic  measures 
are  indicated.  Tepid  baths  seem  to  be  of  use.  The  improvement  soniotimos 
derived  from  mineral  waters,  used  either  internally  or  externally,  probably 
46 
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does  not  depend  on  any  special  efficacy,  but  to  a  greater  or  less  extent  on  tb< 
hygienic  advantages  which  are  associated  with  their  use. 

As  regards  treatment  addressed  directly  to  the  paralysis,  the  measures  are 
the  same  as  in  all  paralytic  affections  whenever  the  measures  are  not  cootn^ 
indicated  by  conditions  standing  in  a  causative  relation  to  the  paralysiit,  th^ 
object  being  to  maintain  the  nutrition  and  functional  capacity  of  the  affect^ 
muscles. 

Oervical  Hjrpertrophic  Pachymeningitis. 

This  affection  was  first  described  by  Charcot  in  1871.  It  is  a  rare  diaeu^ 
It  is  characterized  anatomically  by  the  formation  of  layers  of  new  coDneccir« 
tissue  from  the  inner  surface  of  the  dura  mater.  This  membrane  thusb^ 
comes  greatly  thickened,  and  it  is  usually  adherent  to  the  pia-arachnoid  mett> 
brane,  which  may  also  become  thickened  in  a  similar  way.  The  cord  liei 
imbedded  in  a  mass  of  dense  fibrous  tissue,  by  which  it  is  compressed.  Tbe 
cord  may  be  simply  anaemic,  but  frequently  it  is  the  seat  of  a  chronic  trui- 
verse  myelitis.  Below  the  myelitis  the  cord  presents  the  lesions  of  a  descend* 
ing  secondary  degeneration.  The  nerve-roots  which  are  surrounded  by  tk 
new  fibrous  tissue  are  likewise  compressed  and  atrophied.  The  disease  ii 
usually  confined  to  the  cervical  region. 

The  causation  is  not  known.  Exposure  to  cold  and  the  abuse  of  tlcobel 
have  been  assigned  as  causes,  but  without  sufficient  proof. 

The  compression  and  irritation  of  the  posterior  roots  of  the  cervical  nerrei 
give  rise  in  an  early  stage  of  the  disease  to  severe  shooting  pains  in  tk 
back  of  the  neck,  extending  to  the  occiput  and  to  the  arms.  There  is  ofta 
complaint  of  formication  and  of  numbness  in  the  arms.  At  a  subfleqtient 
period  the  compression  of  the  anterior  roots  of  the  cervical  nerves  caaM 
paralysis  with  atrophy  of  the  muscles  of  the  upper  extremity,  most  maiked, 
as  a  rule,  in  the  muscles  supplied  by  the  ulnar  and  the  median  nerves.  Ai 
atrophied  muscles  rapidly  lose  reaction  to  the  faradic  current.  The  biad 
may  assume  a  position  of  exaggerated  extension.  There  may  now  be  anai* 
thesia  of  the  upper  extremities.  In  consequence  of  the  cervical  partof  fthi 
spinal  cord  being  involved,  the  motor  nerves  going  to  the  lower  extremitiei 
may  lose  their  power  of  conduction  ;  and  then  follows  a  spastic  paraljeiicf 
the  lower  extremities.  If  there  be  a  complete  transverse  myelitis,  au» 
thesia  of  the  lower  extremities  and  paralysis  of  the  bladder  and  reetw 
follow.  Bed-sores  may  form.  The  paralyzed  muscles  of  the  lower  extroi- 
ities  do  not  undergo  atrophy,  as  do  those  of  the  upper  extremities. 

Cervical  hypertrophic  pachymeningitis  may  be  confounded  with  tuoHXi 
pressing  upon  the  cervical  part  of  the  spinal  cord,  with  caries  of  the  cenicil 
vertebrae  and  with  amyotrophic  lateral  sclerosis.  The  main  points  in  diigM^ 
sis  are  the  situation  and  the  radiation  of  the  pain  and  the  characters  of  tki 
paralysis  in  the  upper  and  in  the  lower  extremities.  Amyotrophic  latefil 
sclerosis  is  distinguished  by  the  absence  of  sensory  disturbances,  by  the  nc^ 
ervation  of  the  vesical  functions,  and  by  the  frequent  development  oi  tk 
symptoms  of  bulbar  paralysis. 

The  disease  is  of  long  duration.  The  usual  termination  is  in  death,  eitlMi 
by  apnoea  or  by  asthenia.  The  symptoms  may,  however,  be  arrested,  at  leMl 
for  a  long  time,  and  cases  have  been  reported  in  which  recovery  b  said  Ii 
have  resulted. 

It  is  not  likely  that  any  measures  of  treatment  directly  affect  the 
Iodide  of  potassium  and  electricity  are  the  t^rapeutical  agents  usaally 
ployed.     Counter-irritation  to  the  back  of  the  neck  by  means  of  the  hot 
has  been  recommended. 
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Oerebro-spinal  Meningitis. 

The  Dame  cerebro-spinal  meningitis  denotes  an  inflammatory  affection  of 
the  araclinoid  and  pia  mater  of  both  the  brain  and  the  spinal  cord.  As  a 
spondio  and  purely  local  affection,  it  is  considered  rare,  but  of  late  years 
■poTadio  cases  of  cerebro-spinal  meningitis  are  met  with  in  New  York  not 
rer'j  infrequently.  The  name  is  generally  understood  as  designating  an  epi- 
demic disease  characterized  by  cerebral  and  spinal  meningeal  inflammation. 
In  the  latter  application  it  denotes  an  infectious  disease  in  the  sense  in  which 
^e  term  infectious  is  at  present  defined.  (Vide  p.  84.)  Epidemic  cerebro- 
spinal meningitis  is  a  general  not  a  local  disease.  Its  appropriate  nosological 
I^^oe  is  among  the  essential  fevers.  It  is  with  propriety  called  by  some 
^rtters  cerebro-spinal  fever.     The  evidence  of  its  having  existed  prior  to  the 

Eesent  century  is  not  clearly  apparent  in  medical  literature.  Since  the 
^ning  of  the  nineteenth  century  epidemics  have  occurred  at  different 
^liods  in  various  parts  of  the  Old  World  and  in  this  country.  It  prevailed 
^^  New  England  between  the  years  1807  and  1816,  and  was  then  known  as 
^[iotied  /ever.  For  a  quarter  of  a  century  after  that  period  this  country  was 
exempt  from  its  visitations ;  but  within  the  last  forty  years  it  has  prevailed 
tnaa  time  to  time  in  different  districts  of  the  Uniled  States  and  in  Canada. 
This  article  will  have  reference  to  cerebro-spinal  meningitis  as  an  epidemic 
disease,  or  to  cerebro-spinal  fever. 

Anatomical  Characters. — In  the  majority  of  cases  an  exudation  of 
s  purulent  character,  similar  to  that  in  simple  meningitis,  is  found  in  the 
meshes  of  the  pia  mater  both  of  the  brain  and  cord.  The  extent  and  the 
abundance  of  the  exudation  vary  much  in  different  cases.  The  inflammation 
affects  the  pia-arachnoid  membrane  both  of  the  convexity  and  of  the  base  of 
the  brain,  but  it  is  usually  most  intense  at  the  base,  and  it  may  be  limited  to 
this  situation.  Within  the  spinal  canal  the  inflammatory  exudation  is  limited 
cliiefly  to  the  posterior  surface  of  the  cord  and  to  the  membranous  envelopes 
of  the  posterior  nerve-roots.  The  purulent  exudation,  however,  is  rarely 
distributed  uniformly  over  the  posterior  surface,  but  is  most  abundant  in  the 
lumbar,  lower  dorsal,  and  lower  cervical  regions  of  the  cord,  while  it  may  fail 
in  the  rest  of  the  cervical  region  or  be  present  there  only  in  scattered  patches. 
The  exudation  consists  predominantly  of  pus,  together  with  serum  and  fibrin, 
mixed  usually  with  a  considerable  number  of  extravasated  red  blood-corpus- 
cles. In  recent  cases  mucin  may  be  present  in  considerable  amount,  so  as 
to  render  the  exudation  gelatinous.  The  membranes  as  well  as  the  substance 
of  the  brain  and  cord  are  generally  hypersemic,  and  frequently  the  scat  of 
small  hemorrhagic  extravasations.  The  substance  of  the  brain  and  cord  has 
usually  an  abnormally  soft  consistence,  which  may  be  particularly  marked  at 
certain  points.  The  sheaths  of  the  blood-vessels  which  penetrate  the  brain 
and  the  spinal  cord  are  infiltrated  with  pus-cells,  which  may  accumulate  in 
sufficient  number  to  form  small  abscesses  in  the  brain  or  in  the  cord.  The 
ventricles  usually  contain  an  increased  amount  of  fluid,  somewhat  turbid 
in  appearance  or  rarely  decidedly  purulent.  The  central  canal  of  the  spinal 
cord  may  be  distended  with  purulent  fluid. 

In  cases  terminating  within  a  few  hours  (fulminant  cerebro-spinal  menin- 
gitis) the  anatomical  evidences  of  the  disease  may  be  slight.  In  such  cases 
the  exudation  is  mainly  serous,  although  the  microscope  will  show  that  emi- 
gration of  white  blood-corpuscles  has  already  actively  begun.  In  these 
fulminating  cases  the  brain-silbst^nce  will  be  found,  as  a  rule,  (edematous 
and  anaemic.  In  cases  of  prolonged  duration  the  ventricles  are  usually  found 
greatly  distended  with  serum.     The  previously  creamy,  purulent  exudation 
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is  perhaps  now  desiccated  and  caseous,  or  more  frequently  has  nearly  distp- 
pearcd. 

The  following  embrace  the  most  important  of  the  morbid  changes  existii^ 
in  other  parts  of  the  body :  The  skin  often  presents  herpetic  vesiclea  ai^J 
petechias.     The  voluntary  muscles,  especially  of  the  neck  and  back,  are  dar|^^ 
red  in  color  and  often  the  seat  of  granular  degeneration.     As  in  other  iof^* 
tious  diseases,  parenchymatous  degeneration  of  the  heart,  liver,  and  kidoevf 
is  usually  found.     The  lungs  present  no  constant  changes,  but  are  frequeotij 
the  seat  of  bronchitis,  atelectasis,  lobular  pneumonia,  and  hypostatic  conger 
tion.     The  spleen,  in  the  majority  of  cases,  is  not  much  enlarged,  but  ixof 
lax  consistence.     Sometimes  the  spleen  is  found  greatly  swollen  and  softeoel 
A  moderate  enlargement  of  Peyer's  patches  and  of  the  solitary  follicles  ib  coq. 
mon.     Abscesses  in  the  joints  and  elsewhere  have  been  occasionally  obserrei 
Endocarditis  and  inflammation  of  serous  membranes  are  rarer  complicttiooi 
Suppurative  inflammation  of  the  middle  and  internal  car,  choroiditis,  tad  imji 
are  to  be  mentioned  as  occasional  concomitants  or  sequelsB.  | 

Clinical  History. — The  characteristic  features  of  epidemic  cerebro-spioil 
meningitis  are  remarkably  distinctive.  In  many  cases  the  disease  begins  with 
a  sudden  attack,  the  patieat  being  at  once  stricken  down  with  gra?e  sjoip. 
toms ;  but  the  access  may  be  more  or  less  gradual,  the  development  occupjitg 
from  one  to  eleven  days.  The  prodromio  symptoms,  enumerated  in  the  order 
of  their  relative  frequency,  are — cephalalgia,  chills  without  rigor  or  chilUoen, 
nausea  and  vomiting,  pain  in  the  spine  and  limbs,  vertigo,  and  diarrhoea.  C^ 
phalalgia  is  usually  the  most  prominent  symptom  when  the  disease  is  deTcl- 
oped.  The  pain  is  intense,  lancinating,  and  accompanied  with  a  sense  of  ten- 
sion. It  is  referred  cither  to  the  frontal  region,  the  occiput,  or  the  whole  heii 
The  pain  persists  without  intermissions.  It  is  increased  by  light,  soandi^ 
and  movements  of  the  body.  Pain  referable  to  the  spine,  or  rachialgit,  ii 
generally  added  to  the  cephalalgia.  The  pain  may  extend  over  the  whole 
of  the  spine,  or  it  may  be  referred  to  either  the  lumbar,  dorsal,  or  oerrial 
portion.  The  extent  and  situation  of  the  spinal  pain  probably  oorreqxnl 
with  the  extent  and  situation  of  the  spinal  meningitis.  The  rachialgit  ii 
wanting  if  the  disease  prove  fatal  without  inflammation  extending  to  the 
spinal  membrane.  The  spinal  pain  is  not  always  increased  by  pressare  orer 
the  vertebral  column,  but  notably  by  movements  of  the  body.  Pain  is  fre- 
quently felt  in  difierent  parts  of  the  body,  especially  in  the  lower  extren- 
ities.  The  pain  in  situations  other  than  the  head  and  spine  is  often  mtessei 
Hyperassthesia  of  the  surface  of  the  body  is  often  a  marked  symptom,  kd* 
dering  the  slightest  contact  a  source  of  suffering.  Not  infrequently  vomit- 
ing accompanies  the  cephalalgia  at  the  outset  of  the  disease. 

Delirium  in  some  cases  quickly  supervenes,  but  in  other  cases  it  ocean 
after  a  variable  period.  Sooner  or  later  it  occurs  in  a  large  proportion  of  the 
cases  which  are  not  quickly  fatal.  It  varies  much  in  character  and  intensitj. 
At  first  there  is  simply  difficulty  in  collecting  ideas,  but  after  a  time  the  patient 
cither  remains  taciturn,  making  no  response  to  questions,  or  replies  inoohe* 
rently  or  becomes  actively  delirious,  shouting  and  struggling  against  restndat 
The  latter  form  of  delirium  occurs  in  paroxysms,  with  calm  intervals.  The 
paroxysms  occur  especially  at  night.  They  are  accompanied  by  hallnciiii- 
tions  in  some  cases,  and  insane  delusions.  Occasionally  the  deliriiim  is  hib- 
rious.  The  mind  is  usually  desponding  and  apprehensive  if  the  intelligeiMl 
be  preserved.  Loquacity  and  erotic  desires  with  priapism  have  been  obs^ei 
Repeated  seminal  emissions  occurred  in  a  case  which  came  under  my  obsem- 
tion.  In  a  certain  proportion  of  cases  the  patient  becomes  quickly  somiioleii 
and  falls  into  coma,  which  may  be  of  temporary  duration  or  oontinae  wA 
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the  disease  ends  fatally.  More  or  less  stupor,  frequently  amounting  to  coma, 
occors  not  infre()uently  on  the  first  day  of  the  disease.  The  vision  is  rarely 
Jbst;  double  vision  sometimes  occurs  ;  the  pupils  are  frequently  dilated,  but 
^metimes  contracted ;  the  conjunctiva  is  often  injected  ;  and  temporary  deaf- 
Dess  is  an  occasional  symptom.  In  one  of  the  cases  of  sporadic  cerebro-spinal 
BieDingitis  which  I  have  observed  lateral  and  vertical  oscillation  of  the  eye- 
balls was  a  notable  symptom.  The  coma  in  some  cases  is  without  stcrtor, 
and  resembles  that  of  hysteria.  The  patients  seem  to  be  in  a  quiet  sleep,  cry- 
ing out  if  any  attempt  be  made  to  alter  the  position  of  the  body.  A  patient 
in  one  case  which  came  under  my  observation  had  remained  in  precisely  the 
same  position  for  forty-eight  hours,  and  in  another  case  for  three  days. 
Mobility  of  the  iris  may  remain,  although  the  patient  is  in  this  comatose  or 
leeply  somnolent  state. 

Important  symptoms  relate  to  the  muscles.  Tonic  contraction  of  the  mus- 
cles of  the  neck  and  back  is  of  frequent  occurrence,  giving  rise  to  retraction 
of  the  head  and  opisthotonos  in  a  greater  or  less  degree.  Trismus  sometimes 
occurs,  and  in  rare  instances  pleurosthotonos.  Contractions  of  muscles  of 
the  extremities  are  not  infrequently  observed.  Pain  in  the  muscles  of  the 
legs  and  thighs,  the  spinal  muscles,  and  those  of  the  neck  is  a  source  of  suf- 
fering if  the  patient  be  conscious.  Muscular  tremor  is  an  occasional,  and 
strabismus  not  an  infrequent,  symptom.  Subsultus  and  carphologia  occur  in 
cases  in  which  the  disease  is  protracted.  Convulsions  are  not  of  frequent 
occarrence.  Paralysis  is  also  infrequent.  Hemiplegic  paresis  and  ptosis 
have  been  observed. 

Xtnsea  and  vomiting  are  more  or  less  prominent  throughout  the  disease  in 
a  minority  of  cases.  Constipation  is  the  rule.  The  appetite  is  generally 
lost  However,  a  desire  for  food  is  sometimes  expressed,  although  convales- 
eeoce  is  not  near  at  hand.  The  tongue  is  frequently  large  and  flabby,  show- 
ing indentations  made  by  the  pressure  of  the  tet^h.  It  becomes  coated,  and 
in  the  progress  of  the  disease  dry  and  dark.  The  teeth  and  lips  frequently 
present  sordes. 

The  respirations  are  sometimes  suspirious.  They  are  usually  increased  in 
frequency  even  when  no  pulmonary  complication  exists,  and  they  are  some- 
times irregular.  Stertor  is  rare.  The  pulse  in  the  early  stages  of  the 
iisease  is  generally  not  more  frequent,  and  is  often  less  frequent,  than  in 
bealth.  In  the  progress  of  the  disease  it  becomes  moderately  accelerated, 
rarely  exceeding  100  per  minute,  until  toward  a  fatal  termination,  when  it  is 
iVequent  and  small.  Fluctuations  in  frequency  at  difl'erent  periods  of  the 
]ay  constitute  a  striking  feature  in  some  cases.  Pal])itations  are  occasionally 
iWnred.  The  quantity  of  urine  may  be  greater  than  in  health,  and  the 
irates  are  deposited  in  abundance.  Jn  some  cases  there  is  slight  albumi- 
luria,  and  exceptionally  glycosuria  has  been  observed.  In  a  fatal  case  among 
iioee  which  I  have  observed  there  was  haematuria,  the  hemorrhage  being 
ibundant  and  not  occurring  in  any  other  situation. 

The  temperature  of  the  skin  varies  in  different  cases  and  at  different 
periods  in  the  progress  of  the  disease.  At  the  beginning  the  temperature 
rarely  exceeds,  and  often  falls  below,  that  of  health.  Notable  heat  of  the 
mrface  is  very  rarely  observed ;  the  thermometer,  however,  shows  the  heat 
ttf  the  body  to  be  more  or  less  raised.  Thermometric  examinations  in  the 
ixilla  were  made  by  Githens  in  44  cases  at  G  a.  m.,  at  12  m.,  and  at  G  P.  M. 
daily,  with  the  following  results:  The  maximum  of  increase  was  105°  F. ; 
ind  in  only  2  cases  was  this  height  reached.  The  maximum  in  15  cases  was 
between  104°  and  105°;  in  7  cases,  between  102°  and  103°;  in  G  cases, 
between  101°  and  102°;  and  in  2  cases  it  was  below  100°.  The  difference 
between  the  morning  and  evening  temperature  was  less  than  in  most  of  the 
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essential  fevers.  ^'  A  rapid  fall  was  the  sure  preen nwjr  of  eallap^-  A* 
repinlg  dryness  and  tuoie^ture,  cases  vary  on  diflerent  dayj«  and  at  difmot 
periods  of  the  same  day.  Sweating  18  rare  except  in  home  04l9€es  tbonlt 
before  death.     The  face  is  often  .suffuaed  and  of  a  duskj  hue 

Petechial   spots  are  frequently   observed^  but  they  are  by  no  mestifJ 

Btant«     They  appear  to  be  of  more  frequent  occurrence   in   »otn€  epi<f 

than  in  others*     They  vary  in  size   from   that  of  a  pin's   head   to  sptrtfl 
quiirter  of  an  inch  in  breadth  or  even  larger     They  arc  evidently  due  U>*x$  ' 
extravasation  of  blood  or  of  blood-coloring  matter,  such  as  oecafs  in  wjt- 
butus,  piirfiura,  in  some  cases  of  continued  fever,  and  occadioDaliy  iu 
affections.    They  arc  hardly  entitled  to  be  called  an  eruption.     A  ro»e^ 
l^apular  eruption  resembling   that  of   typhoid   fever   has   been   CKcadU 
observed.     Herpes  of  the  face  occuris  often  in  some,  and  rarely  io  olfa 
demies.     Aa  herpes  occurs  very  rarely,  if  ever,  in  other  forms  of  meDi| 
this  symptom  may  be  of  diagnostic  importance.     Urtiearia,  erylheo 
bullse  have  been  observed,  but  their  occurrence  is  evidently  accidental; 
18^  they  do  not  belong  to  the  clinical  history  of  the  disease*     la  some  af  tht 
cases  which  I  have  observed  sudamina  were  abundant. 

A  survey  of  the  clinical  history  of  this  affection,  exclusive  of  the  ea^oain 
which  death  quickly  ensues  iu  apoplectic  coma,  shown  a  eorre^puud<.*uc 
the  symptoms  of  acute  cerebral  meningitrs,  and  the  addition  vf  thuse     _ 
inflammation  of  the  meninges  of  the  spinal  cord.     The  duratioti  of  the  i 
case  is  very  variable.     Of  fatal  cases^  the  minimum   duration   is   i»ti«ted 
Tourdes  to  be  twenty  hours,     Ames  states  the  mini  mum  to  be  fifteen  houc 
The  maximum  duration  in  fatal  cases  is  st^ited  by  Tourdes  to  be  tine  hundr 
days,  and  by  Ames  more  than  forty  days.    Of  the  cawes  analysed  by  Atiie*^* 
terminated  fatally  on  the  second  or  third,  and  19  on  the  fourth  day/     Of  U 
eases  analyzed  by  Dr.  8.  B.  Hunt,  12,  or  1  in  13,  died  within  the  ftrst  twcnti 
four  hours;  92,  or  more  than  half,  died  before  the  close  of  the  lifih  day  ; 
or  1  in  11,  died  before  the  close  of  the  tenth  day;  4,  or  1  in  40,  Utforv  t| 
close  of  the  fifteenth  day  ;  and  18  survived  for  various  periods  thereafter* 
rphara*s  cases  the  duration  varied  between  thirty-six  hours  and  six   wi>ekl 
Thus  in  the  majority  of  fatal  eases  the  disease  runs  a  rapid  i 
prior  to  the  fifth  day.     In  cases  which  end  in  recovery  the   cu 
generally  tedious  and  the  patient  remains  for  a  hmg  period  in  lefc;blii  UMnii, 
lie  lapses  have  not  been  observed. 

It  is  not  easy  to  divide  the  career  of  the  disease  into  well  n 
and  the  arrangement  of  cases  into   different   classes,  such   as    i 
coir^Hsstive,   malignant,   etc*^  is    not    attended    by  any   practical    advaiiUt; 
lleujissions  are  stated  to  occur  by  different  observers.    They  vary  as 
the  time  of  their  occurrence,  their  duration,  and  the  degree  of  arnelic 
of  the  symptoms.     Not  infrequently  the  improvement  for  a  few  boui 
sometimes  for  a  day  or  so,  is  so  marked  as  to  give  encounigcment  to  hot 
convalescence  is  about  to  take  place.    These  remissions  are  most  likely  la  i 
on  the  second  or  third  day.     In  a  case  under  my  observation  the  tempt^mtt 
and  pulse  became  normal,  the  intelligence  returned,  and  for  twenty  haum  i 
patiifnt  seemed  convalescent ;  the  ^rniptoms,  however,  retumeii  and  tliti 
ended  fatally. 

FATnoLOOiCAL  CuABACTKR. — All  at  present  known  of  the  pathoI 

*  Vide  Am.  Jount.  of  Med.  Science*^  July,  18(17. 

*  Vide  Nrw  fhUann  M^'fL  and  Surrf.  Jmit-nniy  1848. 
'  Article  by  Dr.  Hunt  in  the  medicjil  vnlntnc  of  the  Sannary  Mrrnmrpcf  ihf  IToi^ 

*  KpUleniir  Ctrt^frtfyphmt   ytntintfihp  m  ihr  OtntfMt  in  ami  lUtmiui  ycwtKTn    m  ISti^'^X 

by  J.  Baxter  Upham.  M.  D,,  Ik>8iou,  ltf03. 
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chftracter  of  epidemic  cerebro-spinal  meningitis  is  embraced  in  the  statement 

that  it  is  ao  infectious  disease  and  belongs  among  the  essential  fevers.     The 

inflammation  of  the  pia  mater  of  the  brain  and  cord  is  a  local  manifestation 

or  an  effect  of  an  underlying  general  morbid  condition.     It  is  reasonable  to 

soppose  that  the  specific  infectious  agent  is  a  micro-organism,  but  with  the 

exception  of  a  few  observations  of  micrococci  in  the  exudation  nothing  is 

jwsitively  known  concerning  such  an  organism.    It  must  be  admitted  that 

t&e  phenomena  of  the  disease  are  largely  symptomatic  of  the  cerebro-spinal 

iofl&mmation. 

Oausation. — The  prevalence  of  the  disease  as  an  epidemic  implies  the 
existence  of  a  special  cause.    With  respect  to  the  source  of  the  special  cause 
tad  the  circumstances  concerned  in  its  production  we  have  no  positive  know- 
^^^ge.   Nearly  all  who  have  observed  the  disease  concur  in  the  belief  that  the 
c^^«ation  does  not  involve  a  contagium.     The  disease  has  prevailed  in  situa- 
tions in  which  periodical  fevers  rarely  occur.     It  is,  however,  not  improbable 
t^at  in  malarial  districts  the  special  cause  may  be  combined  with  that  giving 
tt»e  to  periodical  fevers,  and  that  the  phenomena  of  the  latter  are  sometimes 
associated  with  those  of  cerebro-spinal  meningitis. 

In  France   the  disease  has  been  observed   to  prevail  especially  among 
soldiers,  and  particularly  among  new  recruits.     In  this  country  it  has  pre- 
vailed among  troops  stationed  at  several  different  points.      It  attacks  per- 
cons  in  all  conditions  and  at  all  periods  of  life.     Infants  are  not  exempt,  but 
the  liability  is  increased  after  seven  years  of  age.     In  a  scries  of  cases  the 
larger  number  are  between  the  ages  of  twenty  and  thirty  years.    Of  the  per- 
sons attacked,  the  larger  proportion  are  males.     The  difference,  however,  is 
not  great.    The  statistics  of  Sanderson,  cited  by  Hunt,  show  164  cases  among 
males,  and  154  among  females. 

Epidemics  occur  much  oftener  in  the  winter  and  spring  than  during  the 
snmmer  months.  Of  the  epidemics  which  have  occurred  in  this  country, 
nearly  all  were  in  the  spring  and  winter  months.  Of  182  epidemics  in  Europe, 
analysed  with  reference  to  this  point  by  Dr.  John  Simon,  10  were  in  August 
and  September ;  24  were  in  October  and  November ;  46  were  in  December 
and  January ;  48  were  in  February  and  March ;  30  were  in  April  and  May ; 
and  24  were  in  June  and  July.  The  disease,  as  stated  by  Hunt,  who  cites 
the  foregoing  statistics,  "  has  its  favorite  habitat  in  prisons  and  barracks." 
**  In  the  four  or  five  years  following  1887  it  invaded  nearly  all  the  crowded 
barracks  in  France.  It  has  appeared  frequently  among  the  galley-slaves 
of  Toulon." 

Facts  pertaining  in  the  localization  of  epidemics  and  the  occasional  occur- 
rence of  sporadic  cases  show  conclusively  that  auxiliary  causes  which  pertain 
to  overcrowding,  defective  ventilation  of  dwellings,  poisoning  of  the  atmo- 
sphere by  sewer  emanations,  etc.  have  a  potent  causative  influence  in  asso- 
ciation with  the  special  cause ;  and  it  is  an  important  fact  that  these  auxiliary 
causes  are  by  no  means  always  confined  to  the  habitations  of  the  poor. 

Diagnosis. — Difficulty  in  making  the  diagnosis  of  cerebro-spinal  menin- 
gitis relates  chiefly  to  sporadic  cases  and  to  those  in  which  the  disease  aborts 
or  is  unusually  mild.  Abortive  cases  sometimes  occur,  and  the  disease  is 
BOmetimes  so  mild  that  its  usual  diagnostic  features  are  not  marked. 

The  disease  need  never  be  confounded  with  typhoid  fever.  The  sudden- 
ness of  the  attack  in  many  cases,  the  intensity  of  the  cephalalgia,  and  the 
occurrence  of  symptoms  denoting  inflammation  of  the  meninges  of  the  brain 
and  cord,  distinguish  it  alike  from  typhoid  and  typhus  fever.  The  character- 
ii»tic  abdominal*  symptoms  of  typhoid  fever  are  wanting — namely,  diarrhoea, 
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metcorism,  and  iliac  tenderness.  Absence  of  the  latter  symptoms  docs  a(^ 
exclude  typhus,  but  other  diagnostic  points  bebmging  to  the  latter  disea^ 
are  wanting.  The  characteristic  eruption  of  typhus,  oft^n  copious,  appeinK^ 
on  the  third  or  fourth  day  after  taking  to  the  bed,  does  not  occur  in  cerel^ 
spinal  meningitis.  The  spots  of  ecchymosis  on  which  the  name  spotted  ftf^ 
is  based  cannot  be  confounded  with  the  eruption  of  typhus.  Tonic  oontu^, 
tion  of  the  muscles  of  the  neck  and  back,  rachialgia,  convulsions,  and  farjou 
delirium,  which  occur  in  cases  of  ccrebro-meningitis,  are  very  rare  in  ctsesof 
either  typhoid  or  typhus  fever. 

In  the  cases  in  which  the  patient  falls  quickly  into  coma  and  dies  aAertki 
lapse  of  a  few  hours  the  affection  resembles,  in  this  fact,  a  paroxysm  of  pok 
nicious  intermittent  fever.  In  general,  however,  the  latter  does  not  destrot 
life  in  the  first  paroxysm,  and  the  occurrence  of  a  paroxysm  from  which  tki 
patient  has  emerged  suffices  to  establish  the  diagnosis.  It  is  of  course  oalj 
in  districts  in  which  periodical  fevers  exist  that  the  practitioner  is  caOel 
upon  to  make  this  differential  diagnosis. 

The  occurrence  of  trismus  and  opisthotonos  may  suggest  tetanus;  batii 
tetanus  the  cerebral  symptoms  which  belong  to  cerebro-spinal  meningitis  an 
wanting.  Moreover,  tetanus  in  other  than  tropical  climates  is  exceedingli 
rare  save  as  a  traumatic  affection,  and  it  never  prevails  as  an  epidemic 

Prognosis. — There  are  few  epidemic  diseases  so  destructive  to  life  m 
cerebro-spinal  meningitis.  In  the  epidemic  observed  by  Tourdos  the  yn» 
portion  of  deaths  was  60  per  cent.  Ames  gives  the  same  proportioD  of 
fatal  cases  in  the  epidemic  which  prevailed  in  Alabama  in  1848.  In  an  epi> 
demic  observed  by  Lefevre  four-fifths  died  at  the  beginning,  and  two-thunli 
toward  the  end  of  the  epidemic.  Of  3G6  cases  analysed  by  Dr.  S.  B.  Hnat, 
the  deaths  were  243  and  the  recoveries  123,  making  the  percentage  of  fatal 
cases  70.  Stille  states  that  ten  epidemics  between  1838  and  184§  gave  aa 
average  mortality  of  70  per  cent.,  and  a  similar  number  of  epidemics  betweei 
1855  and  1805  gave  an  average  of  about  36  per  cent.  He  cites  these  atatii- 
tics  as  showing  a  gradual  decline  of  power  in  the  epidemic  cause.  Al 
observers  agree  as  regards  a  large  dcath-rat«  in  cases  of  this  disease.  Mill 
cases,  however,  may  occur  during  the  prevalence  of  an  epidemic,  but  even  ■ 
these  cases  the  physician  should  be  cautious  in  giving  a  prognosis.  The 
prognosis  in  all  cases  in  which  severe  symptoms  occur,  such  as  notabb 
delirium,  coma,  convulsions,  and  muscular  contraction,  is  exceedingly  graTe. 
The  disease  is  most  likely  to  prove  fatal  in  infants  and  in  persons  in  middle 
and  advanced  life.  It  is  stated  that  the  proportion  of  fatal  cases  is  grettcr 
among  females  than  among  males.  The  mode  of  dying,  in  the  cases  in  which 
coma  and  death  take  place  speedily,  may  be  by  apnoea,  but  in  the  majoritjef 
cases  it  is  chiefly  by  asthenia. 

Deafness  and  blindness  are  not  very  rare  sequels  of  this  disease.  lothe 
large  majority  of  cases  the  deafness  is  bilateral.  The  blindness  may  be  it 
both  eyes,  but  oftener  it  is  unilateral.  The  blindness  is  due  to  puruleal  i 
choroiditis  or  to  optic  neuritis,  and  the  deafness  to  purulent  inflammation  of  . 
the  labyrinth  of  the  ear.^ 

Treatment. — As  might  be  expected  in  a  disease  so  severe  and  fatal  ai 
this,  various  potent  therapeutical  agents  have  been  employed.  No  refiiUa 
abortive  or  curative  treatment  has  as  yet  been  discovered.  Kxperience  hii, 
however,  shown  the  utility  of  certain  measures  in  the  employment  of  whkih 
vhe  physician  is  to  be  governed  by  the  rational  and  symptomatic  indieatiQM 
present  in  individual  cases. 

*  Vide  article  by  Dr.  H.  Kuapp  in  the  New  York  Medical  Record,  Aug.  15, 1871 
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Grreat  seventy  of  symptonis,  the  patient  having  heen  attacked  in  full  health 
and  the  pulse  being  strung  ur  hard,  renders  bloodletting  appropriate.  Wet 
caps  may  be  applied  to  the  neck  or  leeches  behind  the  cars  in  lieu  of  vene- 
section when  the  indications  for  bloodletting  are  less  clear.  The  abstraction 
of  blood  is  contraindicated  if  the  cerebro-spinal  symptoms  be  not  severe,  if 
the  pulse  be  readily  compressed,  and  if  the  patient  were  amcmic  or  feeble 
when  attacked. 

Quinia  in  large  doses  has  appeared  in  some  cases  to  be  useful.  Its  appa- 
rent- success  is  perhaps,  in  a  measure,  to  be  accounted  for  by  supposing  that 
peroieious  intermittent  fever  may  have  been  mistaken  for  the  disease,  and  by 
the  fact  that  malarial  effects  may  be  associated  with  the  latter.  The  utility 
of  this  remedy  may  sometimes  be  due  to  its  antipyretic  operation.  For  the 
rediiiction  of  a  high  temperature  in  this  disease  sponging  the  body  and 
the  wet  sheet  are  preferable.  These  measures  are  indicated  by  intensity 
of    fever. 

"X^he  testimony  in  behalf  of  opium  in  large  doses  is  discrepant.  As  regards 
ita  utility,  however,  there  is  very  general  agreement  among  physicians  of 
j*r^e  experience.  Prof.  Stills  recommends  one  grain  of  opium  every  hour 
in  ^rave  cases,  and  every  two  hours  in  cases  of  moderate  severity.  This^ 
recommendation  is  based  on  the  study  of  about  120  hospital  cases.  He 
ha»  not  known  any  approach  to  narcotism  in  the  cases  thus  treated.  The 
hypodermic  administration  of  morphia  is  to  be  preferred.  It  is  important  to 
•^crid  narcotism.  The  bromides,  given  in  large  doses,  are  regarded  with  favor 
•>y  many  physicians  with  whose  practice  I  have  become  acquainted  through 
P'^ofessional  intercourse. 

"Xhe  utility  of  cold  applications  to  the  head  and  back  is  conceded  by  all 
pck  ^'sicians.  The  extent  to  which  this  measure  is  to  be  carried  is  to  be 
"^t  crmined  by  the  sensations  of  the  patient  and  the  effect  upon  the  symp- 

TTie  foregoing  remarks  relate  to  the  treatment  when  the  symptoms  denote 

^^^^bro-spinal  excitation.     When  the  symptoms  are  those  of  oppression,  the 

®fc>J  ectfl  of  treatment  are  the  same  as  in  cases  of  simple  cerebral  and  spinal 

'•j^^Tiingitis — namely.  limitsition  of  morbid  products   and  their  removal  by 

•^^'Siaorption.     The  iodide  of  potassium,  given  in  doses  as  large  as  are  well 

^^^^  crated,   is   indicated.      Mercury,  internally,   and    by    inunction,  may    do 

^^ "^Tiething  toward  effecting  the  objects  just  stated,  and  if  so  it  is  desir- 

*^^^^e  to  secure  its  usefulness,  however  small  it  may  be. 

Support  by  alcoholics  and  nutritious  alimentation  is  indicated  in  proportion 

^^        the  symptoms  denote  asthenia. 

..  ^       ^'henever  an  epidemic  or  a  sporadic  case  of  this  disease  occurs,  local  aux- 

'^^^^ry  causes  should  be  sought  and  removed.     Removal  of  residents  to  places 

^^■-  %hout  the  area  of  the  infected  situation,  if  practicable,  is  to  be  recommended. 

Hydrocephalus— Hydrorrhachis—Syringo-myelus, 

By  the  term  hydrocephalus  or  hydrocephalus  internus  is  understood  an 

seessive  accumulation  of  serous  fluid  in  the  ventricles  of  the  brain,  particu- 

TJy  the  lateral  ventricles.     The  name  hydrocephalus  externus  is  sometimes 

^^plied  to  great  increase  of  fluid  in  the  subarachnoid  space.      The  serous 

^Sfusion  of  hydrocephalus  may  be  due  to  a  variety  of  different  processes, 

"^-ach  as  venous  congestion,  atrophy  of  the  brain,  changes  in  the  walls  of  the 

^  lood-ve.ssels,  and  inflammation  of  the  lining  membrane  of  the  ventricles  or 

"ff  the  pia  mater.     In  some,  especially  the  congenital,  forms  of  hydrocepha- 

^  '^js  we  are  unable  to  determine  the  cause  of  the  disease.     There  is  but  little 

^^-^SHdcncy  to  dropsical  effusions  within  the  cranium  in  cases  of  general  droppy. 
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Hydrocephalus  occurs  either  as  a  congenitul  affection  or  in  early  infancy,  leii> 
iiig  in  some  cases  to  an  enormous  enlargement  of  the  cranium  and  giving  ri«i 
to  a  characteristic  deformity  of  the  head.  The  reader  is  referred  to  works  ot 
the  diseases  of  children  for  an  account  of  this  affection. 

The  name  hydrocephalus  ex  vacuo  is  given  to  an  effusion  of  serum  into  tit 
ventricles  as  a  result  of  wasting  or  atrophy  of  the  brain-substance,  sudiaf 
occurs  in  old  age.  Under  these  circumstances,  as  the  effused  serum  aimfh 
fills  an  unoccupied  space,  the  brain  does  not  suffer  from  compression,   ii   < 


abundant  serous  effusion  is  an  important  element  in  certain  cases  of  tobat 
culous  meningitis  (acute  hydrocephalus),  and  sometimes  in  other  forms  of 
meningitis.  The  exudation  of  fibrin  and  pus  in  some  cases  is  very  mnl^ 
and  the  amount  of  effused  serum  large;  but  these  are  not  properly  ciseiof 
hydrocephalus.  It  was  formerly  thought  that  serous  effusion  sometiMai 
occurs  suddenly  in  sufficient  quantity  to  occasion  apoplexy  (serous  ap^ 
plexy).  This  was  the  theory  in  certain  cases  which  are  now  explainel 
by  our  knowledge  of  thrombosis,  embolism,  and  uraemia. 

Serous  effusion  into  the  lateral  ventricles  may  occur  in  conseauenoe  rf 
pressure  upon  the  veins  carrying  the  blood  from  the  ventricles  into  tnenmiMi 
(venae  Galcni),  as  from  a  tumor  of  the  pineal  gland,  solitary  tubercles  of  fth 
cerebellum,  etc.  A  chronic  accumulation  of  serum  in  the  lateral  veitiK 
clcs,  combined  with  a  granular  condition  of  the  ependyma,  has  been  describil 
under  the  names  granular  epend^mitis  and  chronic  ependtpnitU.  It  oeew 
especially  in  cases  of  chronic  alcoholism  us  and  in  old  age.  A  simiUr  wnm  , 
accumulation  may  be  present  in  chronic  cerebral  meningitis  with  or  witlioit 
a  granular  ependyma.  The  growth  and  coalescence  of  the  granulations  my 
cause  obliteration  of  portions  of  the  ventricles — ^for  example,  the  toteiNr 
horns  of  the  lateral  ventricles — or  may  lead  to  the  formation  of  bands  rf 
adhesion  between  the  ventricular  walls. 

Extensive  serous  accumulation  within  the  spinal  canal  is  called  Aji«^ 
rhachis.  The  effusion  may  be  in  the  central  canal  of  the  spinal  cord  (hydras 
rhachis  interna  or  hydromyelus)  or  in  the  subarachnoid  or  subdural  sptet 
(hydrorrhachis  externa).  These  affections,  when  congenital,  are  ofien  c(Mh 
bined  with  deficiency  of  portions  of  the  vertebral  column,  constitatin|r  thi 
affection  commonly  known  as  t^ptna  bifida.  In  this  affection  a  tumor  eouisti 
ing  of  the  serous  accumulation  with  its  enveloping  membranes  (hydro-njeb* 
cele)  protrudes  through  the  fissure,  most  frequently  in  the  sacral  or  domi 
regions.  The  affection  is  treated  of  in  works  on  the  diseases  of  ehildrei 
and  on  surgery.  An  accumulation  of  fluid  in  the  central  canal  of  the  oorl 
attends  some  cases  of  myelitis. 

A  peculiar  affection  of  the  spinal  cord  is  designated  by  the  name  igrruyi- 
mj/elu8.  In  this  disease  a  cavity  is  formed  in  the  gray  matter  of  the  cold. 
This  cavity  may  run  longitudinally  throughout  the  greater  part  of  the  eoidl, 
and  it  is  not  always  easy  to  distinguish  it  from  a  dilated  central  canal.  Tbi 
cavity  may  be  due  to  the  breaking  down  of  a  gliomatous  formation  wkieh 
usually  originates  near  the  central  canal.  Another  explanation  is  that  tb 
tubular  cavities  of  syringo-myelus  are  due  to  congenital  anomalies  of  tlM 
central  canal.  The  symptoms  of  syringo-myelus  are  usually  of  a  complicsted 
nature,  depending  upon  the  part  of  the  cord  invaded  by  the  abnormal  caatl, 
this  part  being  most  frequently  that  occupied  by  the  posterior  boms  of  gn/ 
matter.     The  diagnosis  cannot  be  made  during  life. 
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CHAPTER  III. 

LAMMATORY  AND  STRUCTURAL  DISEASES  OF  THE 
BRAIN. 

liti& — Abscess  of  the  Brain. — Inflammatory  Softening  of  the  Brain.— Difibse 
msof  the  Brain. — Cerebral  Paralysis  of  Children. — Infantile  Spastic  Hemiplegia. 
tmie  Balbar  Paralysis. — Acute  Bulbar  Paralysis. — Intracranial  Tumors. — Cere- 
lyphilis. 

Encephalitis— Abscess  of  the  Brain. 

terms  encephalitis  and  cerebritis  denote  inflammation  of  the  substance 
the  brain.  It  has  already  been  mentioned  that  in  cerebral  meningitis 
immation  frequently  extends  more  or  less  from  the  pia  mater  into  the 
ce  of  the  brain. 

phalitiB  may  present  itself — 1,  as  inflammatory  softening;  2,  as 
;  3,  as  sclerosis  or  induration  of  the  brain.     In  the  present  article 

of  the  brain  will  be  considered,  and  afterward  the  other  forms  of 
Jitis. 

arative  encephalitis  may  occur  in  any  part  of  the  brain.  It  is  most 
I  in  the  cerebral  hemispheres  and  in  the  cerebellum.  It  is  rare  in 
irts  of  the  brain.     Recent  abscesses  have  a  shaggy  wall  of  softened 

tiasne.  Old  abscesses  are  usually  invested  by  a  fibrous  ca])sule.  In 
ority  of  cases  the  abscess  is  single,  but  sometimes  there  are  several 
abscesses,  which  are  then  usually  small  in  size.  Abscesses  have  been 
d  which  involve  nearly  a  whole  cerebral  hemisphere,  but  in  the  major- 
Lses  the  size  varies  between  that  of  a  pigeon's  egg  and  that  of  a  hen's 
kbscesses  may  perforate  into  one  of  the  ventricles  or  may  burst  upon 
jrior  of  the  brain.  The  pus  is  sometimes  fetid,  especially  when  the 
is  aecondary  to  putrid  affections  of  the  lungs.    The  pus  may  be  gelat- 

oonsistence,  and  it  is  sometimes  acid  in  reaction. 
noet  frequent  cause  of  cerebral  abscess  is  injury  to  the  head  attended 
id  of  the  soft  parts  or  fracture  of  the  skull.  Sometimes  the  abscess 
injury  without  wound  or  fracture.  Suppurative  inflammation  of  the 
o^n  secondary  to  caries  of  the  cranial  bones  and  to  disease  of  the  mid- 
itemal  ear,  and  less  frequently  to  disease  of  the  orbit  or  of  the  nose. 
be  secondary  to  empyema,  to  gangrene  of  the  lungs,  and  to  bronchi- 
with  putrid  secretion.  In  these  cases,  as  well  as  in  cerebral  abscesses 
ating  pyaemia  and  acute  ulcerative  endocarditis,  the  abscess  is  prob- 
e  to  infectious  emboli  lodging  in  the  cerebral  arteries.  Other  acute 
us  diseases,  such  as  typhoid  fevor  and  the  exanthematous  fevers,  are 
irely  followed  by  cerebral  abscess. 

bral  abscess  may  occur  as  an  apparently  primary  or  idiopathic  disease. 
Ttain  number  of  these  cases  it  has  been  suggested  that  the  abscess  is 
alt  of  infection  with  the  special  poison  of  cerebro-spinal  meningitis, 
ibral  abscess  is  more  common  in  males  than  in  females,  and  during  the 
from  twenty  to  forty  years  of  age  than  before  or  after  this  time.  It  is 
ire  after  sixty  years  of  age. 

n  large  abscesses  of  the  brain,  particularly  of  the  primary  variety,  may 
I  latent  for  a  long  time,  and  they  are  sometimes  discovered  accidentally 
psies.     When  the  abscess  is  secondary  to  severe  injury  to  the  head  or 


716      INFLAMMATORY  AND  STRUCTUEAL  DISEASES  OF  BRAm 

to  middle-car  disease,  it  is  generally  difficult  to  distinguish  the  affection 
acute  cerebral  meningitis,  which,  in  fact,  is  often  also  present.  In  these 
the  course  of  the  disease  is  generally  acute. 

Cerebral  abscess  often  pursues  a  chronic  course,  and  then  more  or  less 
racteristic  symptoms  are  present.  Some  of  these  symptoms  are  referable 
the  abscess  per  xe  ;  others  are  dependent  upon  its  situation.  Of  the 
group  of  symptoms  the  most  important  are — headache,  which  may  be  m 
or  of  a  dull  character,  vertigo,  vomiting,  rigors,  and  fever.  These  syni^ 
are  not  always  present.  Rigors  are  not  common.  Fever,  if  present,  is 
ally  not  high  and  is  of  an  irregular  type,  with  remissions  or  intermiaiioii^ 
The  symptoms  which  are  dependent  upon  the  situation  of  the  ibsceM  n 
manifold.  If  the  motor  regions  be  involved,  muscular  spasms  occur,  foUom 
by  paralysis  (which  may  be  complete  or  incomplete)  in  the  form  of  hemipkgl 
or  of  monoplegia.  Epileptiform  convulsions  are  often  present  if  the  motor  eo^ 
tical  zone  be  affected.  Abscess  seated  in  the  occipital  lobe  may  give  riie 
hemianopsia,  and  seated  in  the  temporal  lobe  or  involving  the  third  frontal eift 
volution  on  the  lefl  side,  to  aphasia.  Disturbances  of  the  pupils  and  of  nii| 
are  common.  (For  further  points  which  bear  upon  the  localisation  of  ceiek^ 
abscess,  the  reader  is  referred  to  the  article  on  Topical  Diagnosis,  p.  671) 

Abscess  of  the  brain  may  give  rise  to  somnolence  deepening  into 
The  coma  may  develop  suddenly,  so  as  to  give  rise  to  the  suspicion  of 
rhage  or  of  embolism. 

Tlic  DURATION  of  Cerebral  abscess  is  variable.     The  acute  form  naj 
minate  fatally  within  a  few  days  following  the  onset  of  the  disease.   Ik^ 
chronic  form  generally  lasts  for  several  months,  and  it  may  be  for  jeia^ 

The  DIAGNOSIS  involves  especially  the  discrimination  from  cerebral 
gitis,  tumor  of  the  brain,  and  thrombic  softening.  As  already  mentioned,  the 
diagnosis  of  acute  cerebral  abscess,  following  traumatism  and  disease  of  th| 
middle  ear,  from  cerebral  meningitis  is  difficult  and  oflen  impossible  D$, 
main  points  to  be  considered  are  that  in  meningitis  the  cephalalgia,  delirii^ 
and  fever  are  usually  more  intense,  whereas  in  abscess  symptoms  depencM 
upon  a  local  affection  of  the  brain,  such  as  hemiplegia,  monoplegia,  hemiofii} 
etc.,  are  more  common  than  in  meningitis. 

A  capital  point  in  the  discrimination  of  abscess  from  tumor  of  the  bruab 
the  causation.  When  the  symptoms  follow  injury  to  the  head,  ear  disean^ 
pulmonary  disease,  and  the  other  causes  of  abscess  which  have  been 
tioned,  the  probability  is  in  favor  of  abscess.  The  existence  of  rigont  and  of 
fever  is  in  favor  of  abscess.  Choked  disc  is  rare  in  abscess  and  is  cominoaii 
tumor.  When  the  diagnosis  is  doubtful,  especially  when  none  of  the  cauM 
of  abscess  can  be  determined,  the  probabilities  are  in  favor  of  tumor,  inai- 
much  as  tumor  is  much  more  frequent  than  primary  abscess.  Cerebral  eabo* 
lism  and  thrombosis  can  often  be  excjuded  by  attention  to  the  caoaataoi. 
Coma  resulting  from  abscess  is  generally  preceded  by  marked  cerebral  iji^ 
toms,  which  are  absent  or  less  prominent  in  embolism  or  thrombosis. 

Cerebral  abscess  in  nearly  all  cases  ends  fatally  after  a  variable  peiiel 
The  immediate  cause  of  death  may  be  general  oedema  of  the  brain,  produdag 
coma,  or  rupture  of  the  abscess  either  into  one  of  the  ventricles  or  upontM 
surface  of  the  brain.  The  abscess  may  become  encapsulated,  and  remain  Ha* 
tionary  for  an  indefinite  time. 

The  TREATMENT  IS  generally  to  be  directed  to  symptoms.  Depletory  aal 
debilitating  measures  are  to  be  avoided.  Tonic  remedies,  a  nutritions  dirt| 
repose  of  the  mental  faculties,  and  stimulants  if  the  patient  be  in  danger  fran 
depression  of  the  vital  powers,  should  constitute  the  treatment. 

The  only  possibility  of  effecting  recovery  is  to  trephine  the  skull  and  iai^% 
an  incision  into  the  abscess.     The  operation  is  justifiable  if  the  diagnosia  ^ 
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Mj  certain  and  it  it  be  probable  that  the  abscess  is  in  an  accessible 
3Q.  These  conditions  are  not  likely  to  be  fultilled  except  when  the 
s  18  the  result  of  injury  or  of  disease  of  the  bones  or  of  the  middle  ear. 
al  works  are  to  be  consulted  for  the  operative  treatment.  Several  suc- 
l  operations  have  been  recorded. 

Inflammatory  Softening  of  the  Brain. 

merly,  nearly  all  varieties  of  cerebral  softening  were  considered  to  be 
matory  in  their  origin.  It  is  now  known  that  the  majority  of  cases  of 
ing  are  not  inflammatory,  but  the  result  of  suspended  nutrition  (necro- 
I,  attributable  either  to  embolisni  or  to  thrombosis.  There  remain,  how- 
mre  cases  of  primary  softening  the  cause  of  which  cannot  be  found 
inges  in  the  blood-vessels,  that  are  still  classified  as  inflammatory, 
gh  our  knowledge  is  very  imperfect  as  to  their  genesis  and  their  dis- 
e  pathological  characters.  It  is  possible  that  in  these  cases  the  sof ten- 
analogous  to  that  present  in  many  cases  of  myelitis.  This  encephalitic 
ng  is  generally  reddish  in  color,  and  hence  is  called  inflammatory  red 
ng.  The  affected  part  of  the  brain,  which  may  be  either  the  white  or 
ay  matter,  is  softened,  somewhat  swollen,  of  a  diffuse  reddish-yellow 
ftnd  frequently  dotted  with  red  points  of  capillary  blood-extravasations, 
gion  of  inflammatory  softening  is  not  distinctly  circumscribed,  but  is 
nded  by  a  zone  of  oedematous  brain-tissue.     The  microscopical  exami- 

reveals  hyperaemia,  blood-extravasations,  broken-up  nerve-fibres,  fatty 
sintegrating  ganglion-cells,  pus-cells  in  greater  or  less  number,  com- 
granular  corpuscles,  and  sometimes  pigment-granules.  The  histological 
tens  do  not  suffice  to  distinguish  inflammatory  from  non-inflammatory 
ng.  The  lesion  has  nothing  to  do  with  abscess,  which,  in  the  brain  as 
\  elsewhere,  is  due  to  some  specific  infection.  Whether  this  form  of 
ng  can  terminate  in  resolution  or  complete  restitution  of  the  normal 
ire  is  unknown,  but  such  a  termination  does  not  seem  probable. 

SYMPTOMS  resemble  those  of  thrombic  softening,  and  of  course  are 
s  according  to  the  situation  of  the  disease.  They  do  not  enable  us 
le  a  diagnosis  of  inflammatory  softening. 

cases  which  are  designated  popularly  as  softening  of  the  brain  are 
»8e8  of  thrombic  softening.  The  term  "  softening  of  the  brain,"  how- 
)  often  used  in  a  vague  sense  to  designate  mental  weakness,  which  may 
endent  upon  a  variety  of  morbid  conditions. 

s  evident,  the  treatment  of  encephalitic  softening  must  be  directed 
iptoms,  and  it  does  not  differ  from  that  applicable  to  softening  from 
Msis.  The  general  health  of  the  patient  should  be  maintained  so  far 
^ible.  The  phosphide  of  zinc,  chloride  of  ammonium,  and  bromide  of 
ium  have  been  recommended. 
\  customary  to  include  also  under  the  term  encephalitis  certain  cases  in 

cerebral  symptoms,  such  as  paresis  of  one  or  more  of  the  extremities 
the  face,  muscular  spasms,  disturbances  of  speech,  appear,  and  then 
I  variable  period,  usually  of  some  weeks  or  months,  wholly  or  in  great 
iisappear.     The  pathogeny  of  these  temporary  forms  of  cerebral  dis- 

is  not  understood,  but  they   cannot  depend  upon  severe  structural 

Diflflise  Sclerosis  of  the  Brain. 

fePDsis  of  the  brain  is  characterized  by  an  increase  of  the  neuroglia. 
MB  may  affect  the  whole  or  the  greater  part  of  the  brain,  when  it  is 


maricea,  tne  lesion  is  loana  to  oe  an  increase  or  me  neurogi 
not  always,  with  atrophy  of  the  nerve-elements.  The  centru 
erally  most  affected,  but  the  cortex  may  also  be  sclerotic. 

Diffuse  cerebral  sclerosis  is  most  common  in  the  brains  of  id 
tics,  and  patients  affected  with  the  general  paralysis  of  the  ins 
amount  of  diffuse  sclerosis  with  dilatation  of  the  ventricles  is 
in  the  brains  of  those  dying  from  chronic  alcoholism.  Diffiis 
rosis  occurs  in  children  as  well  as  in  very  old  persons. 

The  SYMPTOMS  vary  according  to  the  extent  and  the  intensii 
There  is  generally  mental  impairment  which  may  amount  to  d 
leptic  convulsions  are  common.  Rhythmical  muscular  spasms 
be  present.  There  is  frequently  hemiplegia,  and  when  both  \ 
affected  there  may  be  paresis  on  both  sides  of  the  body.  T 
often  of  a  spastic  nature.  Speech  is  frequently  disordered, 
sensibility  is  usually  but  little  or  not  at  all  affected.  Defec 
deafness  are  not  uncommon. 

The  COURSE  of  the  disease  is  chronic.  The  duration  is  1 
often  over  many  years. 

The  TREATMENT  relates  only  to  symptomatic  indications. 

Spaatic  Cerebral  Paj-alysis  of  Children.— InflEUi 

Hemiplegia. 

In  the  present  article  will  be  considered  a  peculiar  form 
occurring  in  children  which  resembles  in  many  particulars  the 
paralysis  of  children.  As  the  latter  affection  is  caused  by  a  f 
myelitis  involving  the  ganglion-cells  of  the  anterior  horns  of  i 
so  the  disease  under  consideration  is  the  result  of  a  special  f 
alitis  involving  the  motor  region  of  the  cerebral  cortex. 

No  post-mortem  examination  has  as  yet  been  made  in  an  ea 
disease,  but  the  symptoms  render  it  probable  that  the  lesion 
acute  encephalitis  of  the  motor  cortex.  In  cases  of  long  stanc 
been  found  atrophy  and  sclerosis  of  the  central  convolutions 
part.     The  affected  convolutions  are  shrunken  and  are  firm 

Tho  Tniornsonnp  aViniVB  innrAoa^  n^  npnmrrlia  iknA  atmnltv  n^  t.li« 
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the  form  of  a  monoplo^ia.  Tlic  paralysis  is  aecompaTiied  with  more  or  less 
iiucular  rigidity  and  contractures,  not,  however,  as  a  rule,  invoIvin<r  the 
ligcni.  The  paralyzed  niUHcles,  although  atrophied,  do  not  present  the 
mciion  of  degeneration  to  he  subse(|uently  described.  Spasms  of  the 
firetio  muscles,  particularly  in  the  form  of  athetosis  or  of  chorea,  are 
eounion.  The  children  may  become  epileptic.  Sensation  is  not  affected. 
The  tendon  reflexes  are  usually  increased.  Temporary  aphasia  is  common 
fith  right-sided  hemiplegia. 

Infantile  spastic  hemiplegia  is  distinguished  from  the  6])inal  paralysis  of 
ckHdren  by  the  hemiplegic  form  of  the  paralysis,  by  the  absence  of  the 
mctina  of  degeneration,  and  by  the  increased  tendon  reflexes. 

There  may  be  some  improvement  in  the  degree  and  extent  of  the  paralysis 
lOon  after  it  first  appears.  The  paralysis  which  remains  after  this  early 
improvement  is  permanent.  The  paralyzed  members  are  less  developed  than 
pothers.  The  mental  development  may  be  normal,  but  it  is  often  defective. 
The  TREATMENT  at  the  onset  of  the  disease  consists  in  cold  applications  to 
tk  head  and  in  the  administration  of  mild  purgatives.  For  the  subsequent 
yinljBis  electricity  and  massage  are  of  benefit.  Bromide  of  potassium  is 
weful  if  epileptic  convulsions  occur. 


Chronic  Bulbar  Paj-alysis— Glosso-labio-laryngeal 
Paralysis. 

This  fonn  of  paralysis  was  described  first  by  Duchenne  in  1800  under  the 
nine  "  progressive  muscular  paralysis  of  the  tongue,  the  ])alate,  and  the  lips.** 
8ioc6  that  date  a  variety  of  names  have  been  prof)Osed,  among  which  may  Vie 
Motioned  chronic  progressive  bulbar  paralysis,  progressive  bulbo-nuclear  par- 
iljsis,  progressive  atro])bic  bulbar  paralysis,  and  glosso-labio-laryngeal  paral- 
jiu.    The  disease  is  characterized  by  progressive  paralysis  and  atrophy  of 
the  muscles  of  the  lips,  tongue,  soft  palate,  pharynx,  and    larynx.     The 
fjnptoms  and  the  anatomical  lesions  are  analogous  to  those  of  ]>rogrcssive 
mnKular  atrophy,  with  which,  in  fact,  chronic  bulbar  paralysis  is  not  infre- 
quently combined.     Chronic  Isulbar  paralysis  is  also  often  associated  with 
amyotrophic  lateral  sclerosis.     The  anatomical  basis  of  chronic  bulbar  paral- 
Jsis  is  to  be  found  in  an  atrophy  of  ganglion-cells  belonging  to  the  nuclei  of 
origin  of  certain  motor  nerves  of  the  medulla  oblongata.     While  there  is  no 
doubt  that  the  essential  change  is  an  atrophy  and  disappearance  of  motor 
gpanglion-oells,  it  is  not  certain  whether  the  morbid  process  consists  in  a  pri- 
mary atrophy  of  these*  cells  or  in  a  primary  interstitial  niyelitis  with  second- 
ary degeneration  of  the  nerve-cells.     The  medulla  oblongata  may  present 
DO  distinct  alterations  to  the  naked  eye,  or  perhaf)s  thrre  may  be  detected  a 
f«w  ill-defined  gray  and  atrophic  8])ots  near  the  floor  of  the  fourth  ventricle. 
3Iicro8COpical  examination  is  required  for  an  accurate  localization  and  study 
of  the  lesions.     Atrophy  and  disappearance  of  the  ganglion-cells  have  been 
found  in  the  main  and  accessory  nuclei  of  the  hy])oglossal  nerves,  in  the 
motor 'anterior)  nuclei  of  the  pneumogasrric,  spinal   accessory,  and  glosM>- 
pbaryngeal  nerves,  in  the  nucleus  of  the  facial,  and  in  the  motor  (mastica- 
tory) nucleus  of  the  trigeminal  nerves.    The  changes  are  bilateral.    Of  these 
nuclei  the  main  nucleus  of  the  hypoglossus  seems  to   be  earliest  and  most 
extensively  involved.      Sometimes  it  possesses  not   a  single  ganglion-cell. 
Some  of  the  above-named  nuclei  may  escape — for  example,  the  motor  nucleus 
of  the  fifth  ner^'e.     In  the  process  of  atrophy  the  ganglion-cells  become 
roanded,  devoid  of  processes,  filled  with  pigment  and  diminished  in  size,  and 
Inally  they  disappear.     In  the  nuclei  of  origin,  some  increase  of  the  neur- 
oglia (interstitial  myelitis),  corpora  amylacea,  and  granular  corpuscles  usually 
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attend  the  degenerative  cbanjjca  in  the  franplion-cellft.  The  def^n^nM ff«ti 
are  most  rendilv  recognized  on  iiijcrt>»cn|jica]  sections  tit«iiiod  with  carmiiir  iry 
their  red  colore  which  h  deeper  ttiari  that  uf  the  Mi»niial  |/arti*.  The  iifne- 
fibres  in  the  ruats  and  trunks  of  the  Tierven  whose  centres  of  ott^n  m 
affected   nnderg»»,   to  a   greater   or    less  extent,    '  fion   and  itwfihy. 

Although  the  mui^cular  fibres  in   the  tongue  arc  d,  the  or^in  nuj 

t preserve  nearly  its  normal  dimensions  in  consequence  ut  a  formation  wF  fu* 
cells  in  the  interstitial  tissue — a  eliange  recognized  hy  the  vellow  ouW  nft 
seetion.  The  atrophy  which  takes  place  in  tlte  nmseular  fibres  in  this  affvO' 
lion  is  of  the  same  nature  as  that  to  he  deseribed  for  progresisive  ixjui^cuiir 
atrojdiy. 

tiinieully,  the  disease  is  charaet-erisEed  by  progressive  diminution  of  tol- 
untary  power   over   the   tongue,  the   mai»eles  of  the  jialale,  and  tbo  lips. 
The  dii^asc  begins  insidiously.     The  paralytic  effects  are  bilateral  and  ^W- 
inetneal.       The  loj^s  of  power,  at  first  slight,  gradually  increa.tes,      AlW 
a  time  there  is  much  diffieulty  in  articulation.      The  patient  is  unible  to 
pronounce  words  and  the  letters  of  the  alphabet,  espeeially  the  connonintl 
reijuiriug  for  their  enunciation  movements  of  the  tongue  and  lips.     Spif«(k 
at  length  is  impossible,  and  the  only  means  of  communieution  is  hy  ni^ns  iir 
writing.     The  paralysis  of  the  orbicularis  oris  renders   tlie   lips  iummvjiye 
during  emotions  of  grief  or  mirthfulness.    The  mouth  is  elongateii  and  }^m$ 
to  the  face  an  expression  as  if  about  to  weep.     The  saliva  is  increastMl  mil 
dribbles  over  the  Ups,      Food  collects  between  the  teeth  and  cheek-s,  Aud  the 
fingers  are  ref|uired  to  dislodge  it.     The  ability  to  protrude  the  tongue  ortoj 
curl  the  tip  upward  is  lost.      Fibrillary   contnictions  of  the   mti^clcs  of  ibi 
tongue  and  of  the  lips  can  usually  he  observed.     When  the  paralysis  r»f  ih< 
tongue  and  orbicular  muscles  of  the  mouth  has  increased  to  a  certain  txti 
or  even  from  the  outset  and  before  the  paralysis  has  extended  to  the  \i\u 
muscles  of  the  palate  are  affected.     Deglutition  then  is  more  or  lc*s  dilfi^ 
food  and  drink  being  otVen  returned  through  tbe  nostrils.    The  laryngeal  I 
cles  become  paralyzed,  causing  aphonia,  with  either  diminution  or  ecsatifl 
the  respiratory  movements  of  the  glottis,     Paresis  of  the  muscles  of 
tion  may  follow.    The  acts  of  respiration  are  feeble,  and  the  power  of  C90 
is  impaired, 

Portions  of  food  and  drink  and  the  salivary  fluids  arc  ofVoTi  drawn  ir*'^ 
the  larynXj  and  are  with  difficulty  expelled,  owing  to  the  inability  to  coifcj 
effectively.     For  this  reason,  if  the  patient  be  attack od  with  brouchiUs»  i 
is  danger  from  the  accumulation  of  mucus  in  the  bronchial  tube*      \*i\r 
may  occur  in  other  parts  of  the  body  and  may  extend  more  or 
voluntary  muscles.     The  progress  of  the  affection   is  unatten 
Thi?  affection  advances  steadily,  hut  more  or  less  gradually*  toward  a  fatal 
mination.     Death  may  be  caused  hy  apntea  from  impaired  ability  to  earr^ 
respiration,  and  from  accumulations  of  foreign  material  in  the  hronchial  l**' 
and  air-cell s»  causing  bronchitis,  aHpiration-pneumonia,  or  pulm^marT 
grene;  or  the  mode  of  dying  is  by  asthenia  or  starvation,  in  eonse*nieri^^ 
inability  to  ingest  an  amount  of  aliment  suffieient  to  sustain   life.     \t^ 
advanced  period  the  action  of  the  heart  may  he  notably  disturWd.     P»i 
ysms  of  feeble,  irregular  action,  together  with  cyanosis,  soniettmeai  oecurf 
death  may  take  place  by  syncope. 

The   intelligence   remains  unaffected.     Although  the  pr  ' 

fibres  present  the  reaction  of  degenuration,  this  is  generally  1^ 

Ijnine  on  account  of  the  preservation  of  a  certain  number  of  tibro«  wuh  nor 

I  electrical  excitability.     Reflex  excitability  is  generally  lost,  hut  in  soqkj 

I»t4inccs  it  is  retained,  and  in  rare  instances  is  increased.     The  paralyje^i  m 

cles  arc  atrophied.    The  general  sensibility  of  the  mouth.  tou«jue.  and  phi 
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Feoted ;  the  gustatory  sense  and  the  other  special  senses  are  preserved ; 
appetite  and  digestion  may  be  unimpaired. 

ffection  is  readily  distinguished  from  double  facial  paralysis  (jVplegia 
I  by  the  fact  that  the  orbicular  muscles  of  the  eye  and  the  muscles  of 
,  other  than  the  orbicularis  oris,  are  not  affected.  In  its  progressive 
r  and  the  occurrence  of  paralysis  in  other  situations,  it  bears  a  resem- 
9  general  cerebral  paralysis,  in  which  the  muscles  concerned  in  speech 
I  the  first  affected.  It  differs  from  the  latter  affection  in  the  fact  that 
llect  remains  unaffected ;  and  paralysis  of  other  muscles  than  those 
ongue,  mouth,  pharynx,  and  larynx  occurs  incidentally  in  only  a  cer- 
portion  of  cases.  The  group  of  symptoms  which  characterize  bulbar 
B  may  occur  in  the  course  of  progressive  muscular  atrophy.  In  the 
isease,  however,  the  muscles  of  the  extremities  or  trunk  are  also 
In  other  words,  spinal  disease  accompanies  that  of  the  medulla 
\A.  Chronic  bulbar  paralysis  may  be  preceded  or  followed  by  pro- 
muscular  atrophy.  In  like  manner  the  spinal  diseases,  called  amy- 
lateral  sclerosis  and  dissenitncUed  sclerosis  of  the  cord^  may  involve  by 
•n  the  medulla  oblongata,  and  give  rise  secondarily  to  the  symptoms 
>elong  to  the  history  of  bulbar  paralysis.  Embolism  or  thrombosis 
'ertebral  arteries,  occluding  the  branches  going  to  the  medulla  oblon- 
d  hemorrhage  limited  to  the  latter,  have  been  known  to  cause  the 
f  phenomena  which  characterizes  bulbar  paralysis.  The  differential 
)ertaining  to  thrombosis  and  hemorrhage  are,  the  sudden  occurrence 
paralysis  of  the  tongue,  lips,  and  pharynx,  and  the  occurrence  simul- 
ly  of  paralysis  either  unilateral  or  bilateral  of  the  limbs.  The  name 
ulbar  paralysis  has  been  applied  to  these  cases.  (See  next  article.) 
in  the  medulla  oblongata,  in  connection  with  the  symptoms  of  bulbar 
8,  give  rise  to  those  denoting  cerebral  disturbance  and  to  ophthalmo- 
ppearances  which  are  wanting  in  the  latter  disease, 
reference  to  causation,  the  fairest  statement  is  a  confession  of  igno- 
The  disease  very  rarely  occurs  before  forty  years  of  age,  and  the 
more  liable  to  it  than  the  female.  Occupation  and  station  in  life  have 
itive  influence.  Beyond  these  facts  nothing  can  be  positively  affirmed 
d  to  the  etiology.  It  is,  however,  reasonable  to  suppose  that  expo- 
cold,  excesses  of  all  kinds,  over-exertion,  either  physical  or  mental, 
rhaps,  syphilis,  have  more  or  less  agency  in  the  development  and 
}  of  the  disease. 

ironic  bulbar  paralysis  involving  irremediable  anatomical  chnngcs  in 
lulla  oblongata,  all  that  can  be  hoped  for  is  that  the  disease  will  cease 
•ogressive,  or,  next  to  this,  if  the  progress  continue,  that  this  will  be 
rhe  extreme  limit  of  the  duration  of  the  disease  is  five  years.  The 
tics  which  show  the  fatal  termination  to  be  not  far  distant  are,  com- 
fsphagia,  great  debility  from  inanition,  embarrassment  of  respiration, 
turbances  of  the  heart's  action  from  syncope. 

ibject«  of  TREATMENT  SiTe,  first,  the  arrest  of  the  progress  of  the  disease, 
and,  if  this  object  be  unattainable,  retardation  of  its  progress.  With 
je  to  these  objects,  the  patient  should,  as  far  as  possible,  be  withdrawn 
ery  agency  which  may  be  supposed  to  have  a  causative  operation.  All 
ary  influences  pertaining  to  body  and  mind  are  to  be  removed.  The 
should  be  well  nourished,  and  measures  are  to  be  employed  for  restora- 
the  general  health  if  this  be  in  any  way  impaired.  These  injunctions 
r,  perhaps,  the  most  important  part  of  the  treatment,  with  our  present 
dge.  It  is  not  certain  that  any  remedies  have  a  special  influence  on 
«a8e.  An  able  observer  (Erb)  warns  against  the  administration  of 
lia  and  phosphorus ;  yet  the  latter  is  undoubtedly  useful  in  some  cases 
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of  a  similar  disease  seated  in  the  spinal  cord — namely,  progressive  mnBColti 
atrophy — and  also  in  multiple  sclerosis.     It  is  douhtful  if  much  benefit  be 
derived  from  the  nitrate  of  silver,  the  iodide  of  potassium,  ergot,  and  bella- 
donna, but  it  is  proper  to  make  trial  of  these  remedies.     There  is  very  little 
ground  for  expecting  benefit  from  counter-irritation.     Most  neurologists  attack 
importance, |?ar  excellence^  to  electricity,  but  it  does  not  seem,  thus  far,  to  hire 
effected  great  results.     Persistent  trial  of  this  agent,  however,  is  not  to  be 
omitted. 

When  deglutition  becomes  difficult,  nourishment  should  be  introduced  ioto 
the  stomach  by  means  of  the  oesophageal  tube,  and  rectal  alimentation  nur 
be  resorted  to.  In  order  to  avoid  the  danger  of  foreign  substances  enterio" 
the  bronchi,  it  is  well  not  to  delay  too  long  before  resorting  to  the  use  of  \\tt 
oesophageal  tube. 

Acute  Bulbar  Paj*al7siB. 

Various  lesions  of  the  medulla  oblongata  may  give  rise  to  the  group  of 
symptoms  which  has  received  the  name  of  apoplectiform  or  acute  bolbir 
paralysis.  Such  lesions  are  hemorrhage,  softening  from  embolism  or  thrum- 
bosis  of  the  vertebral  and  basilar  arteries,  acutely  developed  compreasioD  of  < 
the  medulla  oblongata,  and  acute  inflammation.  In  three  cases  of  acute  bal*  I 
bar  paralysis  examined  by  Leyden  there  were  found  in  the  medulla  oblongitt 
a  number  of  small  foci  of  inflammatory  softening.  These  foci  may  be  dis- 
coverable only  upon  microscopical  examination.  The  term  acute  bulbar  pl^ 
alysis  is  sometimes  limited  to  the  inflammatory  variety,  which  will  be  takes 
as  the  basis  of  the  following  description  of  the  symptomatology. 

The  SYMPTOMS  develop  acutely,  and  often  rather  suddenly.  The  diseue 
may  be  ushered  in  by  pain  in  the  head  and  back  of  the  neck,  vomiting,  tnd 
dizziness.  The  characteristic  bulbar  symptoms  soon  appear.  These  are  dif- 
ficulty in  swallowing,  difficulty  in  articulation  producing  the  disturbances  of 
speech  called  dysarthria  and  anarthria,  and  often  irregularity  in  the  rhjtiui 
of  respiration  and  of  the  pulse,  which  is  frequent,  small,  and  intermitteiit 
There  is  often,  but  not  always,  elevation  of  temperature.  The  extremitki 
may  or  may  not  be  paretic.  Not  infrequently  there  is  paralysis  of  facial  and 
of  ocular  muscles.    Paralysis  of  the  diaphragm  has  been  repeatedly  obeerrei 

The  DURATION  of  the  disease  is  from  four  days  to  two  or  three  weeki. 
The  termination  appears  to  be  always  fatal,  and  is  generally  due  to  paralysis 
of  respiration. 

No  measures  of  treatment  have  thus  far  been  attended  with  succesi. 
Counter-irritants  to  the  back  of  the  neck  may  be  employed.  The  indicatkws 
are  essentially  the  same  as  in  acute  myelitis. 

Tumors  within  the  Cranium. 

Most  of  the  tumors  which  have  been  found  in  other  parts  of  the  bodjmaj 
also  develop  within  the  brain.  Among  the  most  frequent  and  characteiisuo 
of  cerebral  tumors  \^  glioma.  It  develops  from  the  cerebral  substance,  and 
not  from  the  membranes.  It  is  met  with  elsewhere  only  in  the  spinal  cord 
and  retina.  It  is  the  sarcoma  of  the  brain,  differing  from  ordinary  sarconati 
by  the  presence  of  that  finely-fibrillated  and  molecular  connective  substaaci 
called  neuroglia.  A  peculiarity  of  glioma  is  that  it  oft^n  appears  moretf  • 
difi'use  infiltration  than  as  a  circumscribed  growth.  The  consistence  of  tW 
tumor  may  be  either  hard  or  soft.  The  hard  variety  may  be  mistakes  ftr 
cerebral  sclerosis,  and  the  soft  for  cerebral  softening.  The  tumor  is  often  Tcrj 
vascular,  and  may  be  the  seat  of  hemorrhages.     Sometimes  the  hemorAigt 
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is     so  great  as  to  destroy  the  larger  part  of  the  tumor  and  to  present  the 
appearance  of  a  primary  cerebral  hemorrhage.     In  such  a  case  the  micro- 
seopical  examination  of  the  tissue  immediately  surrounding  the  hemorrhage 
will  usually  reveal  gliomatous  structure.     In  some  cases  of  glioma  there  can 
be    demonstrated  large  numbers  of  the  branching  cells,  called  brush-cells  and 
gpmcier-cells,  which  characterize  the  normal  neuroglia.     In  other  cases  the 
toL  KKior  seems  to  consist  chiefly  of  small  round  cells  imbedded  in  a  finely-fibril- 
la'C^sd  granular  matrix.     In  the  latter  cases  proper  methods  of  demonstration 
wm  1 1  often  reveal  the  characteristic  branching  cells.     Glioma  is  often  combined 
WY'ti^h  sarcoma,  constituting  the  so-called  glio-sarcoma.     All  varieties  of  snr- 
tfp^wwma  may  develop  in  the  brain,  either  as  primary  or  as  secondary  growths. 
Tl^^y  originate  more  frequently  in  the  membranes  than  in  the  brain-substance. 
C^m^mmmata  are  among  the  most  important  of  cerebral  tumors.     They  take 
tls  ^ir  origin  almost  invariably  from  the  membranes,  but  not  infrequently  grow 
fc-«=»in  the  pia  mater  into  the  brain-substance.     They  also  form  in  many  cases 
^fiTused  growths.      They  are    usually  combined  with  chronic  inflammatory 
efrm^nges  (gummatous  meningitis).      They  usually  present  spots  of  cheesy 
d^S^^^"^^^^"*     iSb/t^aiy  tubercles  consist  of  nodules,  varying  in  size  from  a  pea 
to     an  apple,  which  present  a  cheesy  centre  and  a  periphery  of  connective  tis- 
efm:a «  rich  in  small  round  cells.     In  the  peripheral  zone  there  are  sometimes 
cmmliftry  tubercules  containing  endothelioid  cells  and  giant-cells.     The  tuber- 
cle bacilli  have  been  found  in  solitary  tubercles.     Tubercles  may  be  present 
ira     other  part«  of  the  body.     Solitary  tubercles  may  occur  in  any  part  of  the 
l^T^iin.    They  are  found  with  especial  frequency  in  the  cerebellum.     The  brain 
••^^cl  its  meninges  may  be  the  seat  of  secondary  carcinoma.     Tumors  present- 
iv^S  a  structure  very  similar  to  carcinoma  may  develop  primarily  in  the  mem- 
t^^-^nes.     They  probably  take  their  origin  from  endothelium  in  the  perivas- 
?^*lar  sheaths  (endothelioma).    The  tumor  called  cholesteatoma  is  misnamed,  as 
'"^    ly  no  means  always  contains  cholesterin.     The  appearance  of  cholesterin 
*^    afforded  by  the  presence  of  flat  epithelial-like  cells,  often  arranged  in  con- 
^^utric  masses.     Psammfmia  derives  its  name  from  th'e  presence  of  little  cal- 
^^^Teous  granules  resembling  particles  of  sand.     The  calcareous  masses  often 
^^■^esent  a  concentric  arrangement.     They  appear  to  be  connected  with  the 
^^l«od- vessels.     The  last  two  varieties  of  tumor  grow  from  the  membranes, 
^^pecially  from  the  dura  mater.     Of  other  intracranial  tumors  may  simply 
^^^  mentioned  fibroma,  myxoma,  lipoma,  lymphoma,  osteoma,  angioma,  neur- 
^^a,  papilloma,  and  tumors  of  the  pituitary  body.     (The  reader  is  referred 
3^  Part  I.  p.  42  et  seq.  for  a  brief  consideration  of  most  of  the  tumors  found 
^^  this  situation.)     In  this  connection  may  be  mentioned  the  occurrence  in 
^^e  brain  of  the  parasites  cysticercus  cellulosse  and  echinococcus.     The  cerc- 
^^ral  arteries  are  occasionally  the  seat  of  aneurism,  aside  from  those  distin- 
^^uiflhed  as  miliary.     Aneurismal  tumors  are  generally  connected  with  arteries 
^t  the  base  of  the  brain,  the  basilar,  the  internal  carotid,  the  middle  cere- 
\)ral,  and  the  circle  of  Willis.      Generally  the  tumors  are  small,  but  they 
^re  sometimes  of  the  size  of  a  pullet's  cg:g. 

The  diflFerent  tumors  produce  morbid  effects  by  pressure  on  the  brain,  and 

^heir  effects,  thus  produced,  other  things  being  equal,  are  proportionate  to 

Xhe  size  of  the  tumor  and  the  rapidity  of  its  growth.     Special  morbid  effects 

depend  on  the  situation  of  the  tumor.      They  cause  additional   injury  to 

the  brain,  either  by  exciting  circumscribed  cerebritis,  and  thereby  inducing 

sofVening  of  the  brain -substance  surrounding  them,  or  by  interfering  with 

natrition,  and  thus  leading  to  non-inflammatory  softening ;  and  as  a  result  of 

the  softeniDg  hemorrhagic  extravasation  is  not  uncommon.     These  morbid 

effects  are  produced  alike  by  different  tumors ;  that  is  to  say,  the  morbid 

effects  have  no  relation  to  the  particular  kind  of  tumor.     Hence  the  kind  of 
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tumor  in  auy  case  cannot  V»e  determined  by  tho  ftym|>inm5  wbicb  it  cic««ofti 
For  this  rt'iisuu  th«  several  tumor»  arc  considered  collectively,  iji$te«4  uf 
rel^eiving  each  a  js^e^iaraie  consideration. 

or  the  8V5tPTOMs  which  acconipany  tumors  withio  the  i»kull,  ceptitlal^na 
is  iisuiiUy  prominent.       The  pain   is  lTe<|Ucntly  limited   to  a  eircunitvTibd 
space  whicli  dunjetimes,  but  not  always,  corre5*ponds  lo  the  ftii^  uf  the  tunior 
Paiti  lit  prouiiiient  as  a  symptom  in  proportion  as  ihe  tumor  pives  rib^i  lo 
rircinuiJcTibed  meningitis  or  increases  the  intracranial  pre4*»urc.     Othtrr  wr^ 
bral  symptfinisi  more  or  leas  prominent  are — vertigo^  difficulty  in  preening  ait 
equUibrium  in  walking,  momentary  loss  of  consciousness,  tinnitus  aanum.tbe 
feeling  of  formication,  numbness  In  different  parts  of  tbe  body,  and  sdnnlU- 
tiona;  hyperiesthesia  of  the  surface  followed  by  blunted  sensibility;  Sftenttl 
irritability^  to  which  succeed  dulness  and  pra^cs»ive  impairment  of  tb€ft^ 
uUies  of  the  mind ;  sometiraes  active  delirium,  and  frequently  epileplifann 
convulsions.     The  so-called  compelled  movements,  either  backward*  fortifd^ 
or  rotatory,  or  in  a  circle  (circus  movcmentii),  are  sometimes,  alllitiugli  nrclji 
observed.     Vomiting  may  be  a  prominent  symptom,  occurrini:  irre&peclif 
the  ingesta  and  not  accompanied  by  symptoms  denoting  gaslritin.    Tidal 
torn  is  likely  to  be  prominent  in  the  cases  in  which  cepbalalgia  and  vertipiw 
uunsually  marked.    The  pulse  is  often  slower  than  normal    Contitipation  tfelW  1 
rule.     Polyuria  and  glycosuria  have  been  noted,  especially  in  tuiuar»  prviiAiiil 
on  the  pons  or  medulla  oblongata.  ■ 

Paralysis  more  or  less  extensive,  affecting  the  special  senses  and  Tfylutitat^l 
muscles^  oceurs  sooner  or  later.     Hemiplegia,  generally  incmiipletc,  is  i  f 
quent  form  of  the  paralysis.     The  hemiplegia  is  often  developed   from  &iic 
cessive  monoplegias.     In  some  cases  the  two  sides  are  fi.ucces<jively   ifF.-i./ 
constituting  double  hemiplegia.     The  hemiplegia  may  have  bev^n  pj  \*\ 

facial  paralysis,  and  if  the  latter  do  not  precede  it  may  either  accuinpnp) 
follow  the  hemiplegia.     The  tumor  may  be  so  situated  as  to  preiw  upon  ce 
tain  of  tbe  cranial  nerves  exterior  to  the  brain.     The  paraly?*is  of  the  par 
i^upplied  by  these  nerves  will  then  be  on  the  same  side  as  the  tumor  au 
opposite  to  the  hemiplegia,  whereas  if  the  paralysis  be  due  to  prt'ssure  of  ll 
tumor  within  the  substance  of  the  brain  the  cranial  nerves  affected  sir**  i 
on  the  same  side  as  the  hemiplegia  and  the  side  opposite  to  f  i 
in   which  the  tumor  is  situated.      The  paralysis  caused  by   | 
nerves  beyond  their  central  connections  have  the  diiilinctive  rhnraetc 
of  a  peripheral  paralysis.      The  affected  muscles  atrophy  and  .MpecdilJ 
electrical  excitability.    The  paralyse.*?  may  be  limited  to  the  seventh  or  jior 
dura  nerve,  or  other  cranial  nerves  may  be  involved,     Loss  or  impairmetit  i 
%*ision  in  one  or  both  eyes  occurs  when  the  tumur  either  involves  dt^Mmrti^ 
of  the  optic  nerve  or  interrupts  its  function  by  prenwure.    Neuralgia  and  par 
ysis  of  sensation  on  one  side  of  the  face  result  from  similar  effects  upon 
fifth  nerve.    The  third  and  the  fourth  nerves  may  be  involved,  and  not  infrt 
(jucntly  the  paralysis  affects,  separately  or  collectively,  the  senses  uf  hcnring 
smell,  and  taste. 

The  differences  in  different  cases,  as  regards  the  part.9  affectetl  witb 
ysis.  of  course  depend  on  the  seat  of  tumors,  their  si«e.  and  tin-  dircrti 
which  they  extend.     With  reference  to  the  differential  diagnn*,is  of 
and  inflammatory  softening  or  other  lesions,  the  extension  of  ih<*  paral| 
different  parts  in  succession   after  variable  intervals  is  a  hicrlilT  >'>:n\i 
fact.     The  paralysis  affecting  snocej^sively  parts  supplied  by  «^  a&fj 

nerves,  the  members  in  some  cases  becoming  affected  firs*t  on 
then  on  the  other  side,  and  the  continued  increase  of  the  degree  of  thf  paral* 
ysis  of  different  parts,  point  with  stgniffcance  to  tumors,  because  aucli  a  bif- 
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tory  is  in  correspondence  with  their  continued  growth  and  the  progressively 
increasing  amount  of  pressure  and  of  dei«truction  of  cerebral  substance. 
Aphasia  in  some  cases  is  an  effect  of  tumors,  and  this  symptom  renders  it 
probable  that  they  affect  the  posterior  part  of  the  inferior  convolution  of 
the  left  frontal  lobe.      The  ophthalmoscope  is  useful  in  determining  the 
existence  of  intracranial  tumors.     Morbid  changes  in  the  optic  discs,  either 
congestive,  inflammatory,  or  atrophic,  are  found  in  a  very  large  proportion 
of  cases,  even  though  vision  be  not  appreciably  affected.     The  ophthalmo- 
scope may  be,  therefore,  of  much  value  in  the  diagnosis,  even  before  there 
are  any  subjective  symptoms  referable  to  the  eye.     Swelling  of  the  optic 
papilla,  producing  the  appearance  called  choked  disc,  is  a  result  of  intracra- 
nial pressure,  and  this  may  occur  wherever  be  the  seat  of  the  tumor.    Choked 
disc  is  an  important  aid  in  diagnosis.     There  may  be  descending  optic  neur- 
itis.    Atrophy  of  the  optic  nerve  may  be  either  secondary  to  the  foregoing 
or  a  direct  effect  of  the  pressure  of  the  tumor  on  the  optic  tract.     The  pupils 
are  ofteo  dilated,  and  not  infrequently  they  differ  in  size  and  respond  feebly 
to  light.     With  reference  to  the  localization  of  tumors  the  reader  is  referred 
to  the  article  on  the  topical  diagnosis  of  cerebral  lesions.  (Vide  p.  672.)     It 
ctnnot  be  claimed,  on  the  basis  of  clinical  experience,  that,  by  means  of  the 
eo-called  topical  symptoms,  tumors  or  other  lesions  can  be  always  accurately 
localized.      Aside  from  the  imperfections  of  our  present  knowledge  of  the 
functions  of  the  different  parts  of  the  brain,  their  relations  with  each  other 
^re  such  that  a  lesion  in  a  particular  situation  may  affect  other  situations 
lucre  or  less  remote,  and  the  parts  thus  secondarily  affected  may  give  rise  to 
prominent  symptoms.      Nevertheless,  experimental  i>hysiology  and  clinical 
observations  have  furnished  facts  which  have  led  to  some  approximation  to 
mccuracy  in  localization. 

As  regards  diagnosis,  abscess  of  the  brain  may  present  a  series  of  clinical 

events  which  render  it  difficult  thereby  to  differentiate  this  affection  from 

'C  umor.     If  the  affection  have  speedily  followed  injury  of  the  head,  if  it  be 

c^onnected  with  otitis,  or  if  there  be  caries  of  the  skull  in  any  situation,  the 

a^ffection  is  probably  abscess.      If  these   etiological   relations  be  wanting, 

^umor  is  more  probable  than  abscess.     Cerebral  hemorrhage  and   softening 

Crom  thrombosis  or  embolism  are  distinguished  by  this  fact — namely,  paraly- 

«s  with  or  without  an  apoplectic  seizure  occurs  suddenly  without  prodromes, 

'^rhereas  paralytic  and  other  marked  effects  of  tumor  occur  in  succession  and 

Sifter  prodromic  symptoms  which  have  existed  for  a  longer  or  shorter  period. 

In  cases  of  hemiplegia  from  the  affections  just  named  nerves  of  the  special 

senses  and  other  cranial  nerves  are  rarely  involved,  as  they  often  are  in  cases 

«^f  hemiplegic  paralysis  from  tumor.     Paralysis  of  the  face  on  one  side  and 

of  the  limbs  on  the  other  side  (alternate  paralysis)  is  more  likely  to  occur 

from  tumor  than  from  hemorrhage  or  softening. 

With  respect  to  the  character  of  the  tumor  in  individual  cases,  carcinoma 
Bs  probable  if  the  patient  be  of  middle  or  advanced  age,  if  cancer  be  heredi- 
tary, and  if  it  exist  elsewhere.     The  evidence  afforded  by  the  symptoms  of  a 
Tapid  growth  of  the  tumor  is  in  favor  of  the  conclusion  that  it  is  carcinoma- 
'tous.     The  tuberculous  character  of  the  tumor  is  to  be  inferred  from  the 
existence  of  tuberculous  disease  in  the  lungs  and  other  organs,  and  from  the 
^onth  of  the  patient.     Tumors  of  this  kind  rarely  occur  after  puberty  or  at 
less  than  three  years  of  age.    The  syphilitic  character  of  the  tumor  is  rendered 
3>Tobable  by  the  fact  that  the  patient  has  had  syphilis  and  by  the  absence  of 
evidence  of  carcinoma  and  tubercle.     Aneurismal  tumors  rarely  occur  except 
in  persons  between  fifty  and  sixty  years  of  age.     Where  no  data  exist  as  to 
the  variety  of  tumor,  glioma  is  to  be  inferred,  as  being  the  most  common  form 
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of  cerebrul  Innior  not  referable  to  sypbilis  or  to  tuberculcisis.    Cerebral  tatnoras 
are  more  common  in  mules  tban  in  femjile». 

As  regards  digestion,  nutrition,  and  tbe  funeiious  of  tbe  body  in  jRtDent » 
ca.ses  differ.     Patients  may  retain  tbeir  weight  and  an  aspeei  of  beitltb  for  .^ 
considerable  period  after  tbe  occurrence  of  paralysis  and   other  i- 
referable  to  the  brain.     In  otht*r  caseii  debility  and  coiacialion  ocu 
The  general  condition  will  be  likely  to  deteriorate  speedily  iu  the  ^  i  — 
which  the  tumor  is  either  carcinomatous  or  tuberculous,  parts  otbi^r  t '  i 
brain  being  tbe  seat  of  the  diseai?e.     It  i»  to  be  added  that  the  turn* a 
the  8knll  may  remain  hitent,  as  regards  both  local  and  general  fr\ 
until  they  have  attained  a  eorisiderable  size.     The  «lowne.ss  of  their  gm*^  ti 
favors  their  latency.     On  the  other  hand,  local  morbid  conditions*  im*tdriii  t«_» 
the  growth  of  the  tumora — namely,  inflammation  and  softening  of  tlic  *ar» 
rounding  brain-substance,  congestions^  circumscribed  meningitis,  and  cxtnva^- 
sation  of  blood — give  rise  not  only  to  paralysis  affecting  different  fiArti  iMi 
succession   and  progressively  increasing  in  degree,  but  to  exacerbAtiotif  t»f 
pain  and  other  cerebral  symptoms  varying  much  in  frequency  and  inlfiiMt^y 
in   different  cases — to  somnolency  or  coma  in  some  cases,  either  of  transifLit. 
duration  or  lasting  fi>r  several  days,  and  occasionally  to  active  delinum. 

The  termination  in  most  cases  of  tumor  w^ithin   the   skull   is,  ^' 
later,  fatal,  the  duration  of  life  varying  much  in  different  cases  u 
to  the  nature  of  the  tumor,  the  rapidity  of  its  growth,  and  the  iucui. 
local  morbid  conditions.    In  some  ca$es  death  takes  place  after  a  few  nioi 
and  in  other  cases  not  until  after  many  years.     An  exception  to  ti 
ment  is  to  be  made  in  behalf  of  syphilitic  tumors.     These  are  amr  '» 

curative  treatment  if  they  have  not  attained  to  much  f^ite  and  have  not  Ir^^-^ 
to  damage  of  the  cerebral  substance  in  proximity  to  them.     Dearlj  may  tal      ~c 
place  after  gradual  exhaustion ;  it  Diay  occur  suddenly  from  ceix^bral  Ikh 
rhage;  epileptiform  convulsions  sometimes  determine  the  fa t4il  t^mxioativ. 
and  patients  sometimes  die  frotn  secondary  meningitis. 

Syphilitic  tumors  offer  much  encouragement  in  the  way  af  saecewi  ul 
medicinal  treatment.  Cases  in  which  are  presented  hemipb»gia,  paralvi^-^^ii* 
of  cranial  nerves,  aphasia,  epileptiform  convulsions,  and  delirium  are  ^■^•>y 
no  means  hopeless  if  tlie  affection  be  traced  to  syphilis*  I  hatt  in^^mei 
with  iuiitances  successfully  treated  in  which  these  .nymptoms  were  pni^BEf^ 
ent.  It  is  very  important  to  resort  t4)  antisyphilitie  treatment  in  all  ca^~=>^ 
in  which  there  is  any  ground  for  suspecting  the  previous  esiatene^  «f 
sypbiltiic   disease. 

Tlie  indications  for  the  treatment  of  non-syphilttic  ttimors  relate  to  ^K-hc 
palliation  of  symptoms  and  the  prolongation  of  life  by  analeptic  and  nupp*  ^^f*' 
ing  measures.  It  is  not  certain  that  any  known  remedies  have  a  jtj***^^^^** 
influence  upon  the  tumors  themselves  or  the  brain  lesions  which  thev  l^^  "^ 
duce.  It  is,  however,  claimed  that  certain  remedies — natnelVi  the  iodid<3 
potassium,  the  bichloride  of  mercury,  and  arsenic — %lo  have  such  an  inUti*^  ^^*^ 
in  some  eases.     Trial  may  be  made  of  these  remedies,  taking  proper  prcr*  ^_ 

tions  VLH  regards  a  deleterious  effect  upon  the  general  condition  of  the  pati*^  ^ 


Cerebral  Syphilis, 

Althongh  in  previous  articles  mention  has  been  made  of  vanoua  w^rf^^^ 
Hiic  affections  of  the  brain,  nevertheless^  for  the  sake  of  clearnes*i  and  in  '^^^^  J 
of  the  frecjuency  and  importance  of  these  affections,  it  is  thought  he^^^ 
brin^  them  together  in  a  separate  article. 

Cerebral    tfyphilis  may  be  a  manifestation  uf  cuogeiMtnl   i^s-   «-r  Ar.na  • 
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8.  In  the  majority  of  cases  it  is  one  of  the  late,  tertiary  lesions, 
ine  sometimes  ten  to  twenty  years  after  the  primary  infection.  Cere- 
^ilis  in  the  secondary  stage  of  syphilis  is  rare. 

two  leading  syphilitic  lesions  of  the  hrain  are  gummata  and  obliter- 
endarteritis. 

icranial  gummata  originate  usually  either  in  the  dura  mater  or  in  the 
iter.  They  may  develop  in  the  cranial  bones.  Gummata  originating 
substance  of  the  brain  are  very  rare.  They  then  develop  primarily  in 
ills  of  the  blood-vessels.  At  first  a  gumma  is  composed  simply  of 
rayish  granulation-tissue,  but  in  a  short  time  central  caseation  and 

metamorphosis  occur,  producing  a  mass  of  firm  consistence  and 
i  yellowish  color.  The  gumma  may  develop  as  a  circumscribed  nod- 
imor  or  as  a  diffuse  growth.  In  either  case  there  is  usually  more  or 
ffiise  inflammatory  thickening  of  the  adjacent  membranes,  so  that  the 
yphilitic  or  gummatous  meningitis  appropriately  describes  the  lesion. 
may  be  a  single  gumma  or  many  gummata  in  the  membranes.  It  is 
ant  to  note  that  gummata,  although  almost  invariably  starting  in  the 
d  membranes,  frequently  grow  into  the  substance  of  the  brain,  which 
)mpress  and  destroy, 
terating  endarteritis  of  the  cerebral  arteries  is  a  common  syphilitic 

but  it  is  not  peculiar  to  syphilis.  The  arteries  at  the  base  of  the 
ire  the  ones  oftenest  affected.  The  affected  arteries  are  hard,  of  an 
i  whitish  color,  and  thickened.     The  change  consists  in  a  thickening 

intima  due  to  a  new  growth  of  connective  tissue.  The  thickening 
lect  the  circumference  of  the  artery  symmetrically  or  be  most  marked 
point  in  the  circumference.  The  artery  may  become  entirely  obliter- 
iither  by  the  continued  growth  of  the  new  connective  tissue  or  by 
Msis.  Small  gummata  are  frequently  found  in  the  media  and  the 
itia  of  arteries  which  are  the  seat  of  syphilitic  endarteritis.  Small 
sms  may  form  as  the  result  of  the  arterial  disease.  The  occlusion  of 
teries,  especially  of  those  of  the  base  which  belong  to  the  terminal 
1  system,  leads  to  softening  of  the  region  of  the  brain  supplied  by 
letracted  vessel. 

illy,  it  may  be  mentioned  that  syphilitic  disease  of  the  arch  of  the 
or  syphilitic  endocarditis  or  myocarditis  attended  by  the  formation 
>mbi,  may  give  rise  to  embolic  cerebral  softening.  Cases  of  cerebral 
s  without  any  coarse  lesions  in  the  brain  have  been  described,  but 
\,  is  probable  that  the  small  arteries  are  diseased. 
n  this  description  of  the  syphilitic  lesions  of  the  brain  it  is  evident 
te  SYMPTOMS  are  manifold  and  variable  in  individual  cases,  so  that  it  is 
ible  to  give  a  clinical  description  applicable  to  all  cases.  The  follow- 
ly  be  mentioned  as  some  of  the  common  types. 

grouping  of  symptoms  in  cases  of  gumma  may  be  that  of  other  forms 
bral  tumor.  When  the  gumma  is  seated  at  the  base  of  the  brain,  there 
actions  of  various  cranial  nerves,  such  as  facial  paralysis,  neuralgia  and 
sis  of  the  trigeminus,  paralysis  and  twitching  of  the  eye-muscles ;  dis- 
of  vision,  such  as  diplopia,  hemianopsia,  amaurosis,  irregularity  of  the 
;  sometimes  impairment  of  hearing,  of  smell,  or  of  taste ;  and  rarely 
sis  of  the  hypoglossal  ner\-e  Involvement  of  the  crus  cerebri  causes 
egia.  Choked  disc  is  the  rule.  A  gumma  involving  the  motor  cortical 
loses  monoplegia  or  hemiplegia,  usually  accompanied  with  motor  spasms 
squently  with  epileptic  convulsions.  When  the  centres  for  speech  are 
d  there  is  aphasia.  (The  previous  article  may  be  consulted  for  other 
ims  of  syphilitic  cerebral  tumor.) 
.  second  firroun  of  cases  the  svniDtoms  arc  referable  to  softenincr  of  the 
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brain  caused  by  occlusion  of  one  of  tbc  cerebral  arteries.     These  srmptfmM^ 

(lu  uot  differ  from  those  of  ordiniiry  thrmubic  softening. 

Ill  a  largo  group  of  cases  the  syniptomj?  are  not  thusc  uf  »  foenJ  di**v»>«  ^-»  ^ 
in  cases  of  tumor  and  of  soflening,  but  belong  to  sutoe  cbnmie  ell 
order  of  the  brain.     Here  the  elinicjil  hisstnry  may  resemble  that  ot     .,.  .  _ 
cerebral  nienijigitis,  of  multiple  cerebral  sclerosis,  of  chronic  iuaanttT,  or,  t^** 
women,  of  hysteria. 

Tlie  DIA0N08IS  cannot  be  made  from  the  cerebral  symptoms  alone»  ■khoajr  ^ 
the  transitory  nature  of  many  of  the  symptoms,  their  rapid  developTiicnt.  an  ^^ 
amelioration  are  in  a  certain  degree  eharactenMic,  The  diainiosi*  iriacnM 
he  based  upon  a  jtyphilitic  hustury  and  the  reeognition  of  mart!  ' 
syphilif*  in  other  parts  of  the  body.      The  ophlhalmoscupic  exin  iua" 

aid  in  the  diagnost!^^  ns,  in  addition  to  ehoked  diific,^^  syphilitic  chuioiJiiU  I 
been  ohserved  in  ^fime  cases  of  cerebral  syphilis. 

Cerebral  syphilis  is  often  nmrkedly  amenable  to  tkeatmext.  If.  howevr^r 
parta  of  the  brain  have  been  seriou-^ly  impaired  in  their  struelare  by  ^y}»lii 
litic  le.siuns,  it  cannot  be  expected  that  rhosc  piirts  will  be  restored,  so  tlut  u 
a  considerable  number  of  castes  the  term i nation  is  unfavorable. 

The  treatment  eonsists  in  the  use  of  mercury  and  of  iodide  of  polasMun 
according  to  the  recognisted  principles  of  antisyphilitio  t  hern  pen  tic:». 
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INFLAMMATORY   AND   ^TRTCTI  RAL  DISEASES  OF  THE 
SPINAL  COKD. 


General  ConsideTations  relatiug  to  luflammatorr  an*l  Strnrtunil  i* 
Cord, — Myelitis,  Acate  and  Chrotiic. — Cerebro-spiual  Stlorosift  —  I 
posterior   Spinal    8i'l«»r(»8ls.— Hereditarr   AtaxLu.— Aciito    Aiil^ii-r 
Acute  Aiit-rrior  Poliomyiditis  in  the  Adult.^Subacuti*  tnd  rimmic 
ujpditis- — Prugresaivo  Mu^c-ulair  AtropliT,— Ptojrressive  ITni'  ■'    -  •  » 
Spdu^tic  Spiual  ParalTsi§. — Aiiiyi»tTf*phi<j  Tjatenil  Scleroein.—  * 
Cord,— Intra^ipiuul  Tamors, — Pseudo-hypertrophic  tor  Myoc^  .  . 
roderiua. — Myxmdciuji. 

General  Considerations  Relating  to  Inflammatory  and  Stru«^  . 
tural  Diseases  of  the  Spinal  Cord. 

IN  order  to  understand  the  loenlization  of  certain  of  the  dt8€iA«*5  f^f  '^L,™ 
spinal  cord  which  arc  to  be  det^crilxtd  in  this  chapter,  it  h  nc* 
know  the  situation  of  certain  bundles  of  nerve-fibres  entering;  into  '  *- 

position   of   the   white  columns  of   the  cord.     The  aceompanyinir  diajf^^     ^ 
(Fig.  5)  rcpresent.s  these  bundles  upon  a  transverse  section  of  tho  evo^^ 
the  level  of  the  sixth  cervical  nerve, 

In  the  anterior  column  of  each  half  of  the  spinal  cord  adjacent  U»  ^ 
anterior  median  fissure  is  a  narrow  tnict  of  nerve-fibres,  iiiark»xlp,  a.  t<*  ^ 
diagram,  called  the  pyramidal  fasciculi  or  pyramidal  tractJS  of  Ine  ant'^^^ 
column.  These  bundles  are  called  also  tlie  uncroi^Hed  or  direct  pyrar*^^ 
tracts  and  the  column?*  of  Torek*     They  may  be  8b>ent  in  i  *         "  -   ^ 

the  posterior  part  of  the  lateral  column  are  situated  the  j  '*^ 
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ateral  columns  or  the  crossed  pyramidal  tracts,  marked  p.  I.  in  the 
.     The  pyramidal  tracts  are  composed  of  motor-fibres  which  originate 
siitral  convolutions  of  the  brain,  descend  through  the  centrum  ovale 
oisterior  division  of  the  internal  capsule 
;76),  pass  thence  through  the  pes  pedun-  Fig.  5. 

pons,  and  the  anterior  pyramids  of  the  |>.«. 

oblongata  to  the  crossing  of  the  pyra- 
here  the  majority  of  the  motor-fibres 
er  and  descend  in  the  pyramidal  tracts 
lateral  columns  of  the  cord,  while  a 
but  variable  portion  remains  uncrossed 
ends  in  the  pyramidal  tracts  of  the  an- 
>]umns  of  the  spinal  cord.  The  latter 
al  tracts  cross  in  flieir  course  through  After  Eichhorst 

al  cord,  so  that  eventually  all  of  the 

ares  of  the  pyramidal  tracts  which  originate  in  one  cerebral  hemi- 
ross  to  the  opposite  half  of  the  spinal  cord.  The  fibres  of  the  pyra- 
acta  are  connected  with  the  ganglion-cells  of  the  anterior  horns  of 
al  cord.  From  these  ganglion-cells  originate  the  anterior  nerve-roots. 
lie  pyramidal  tracts  are  destroyed  in  any  part  of  their  course,  as  by 
•rhage  in  the  posterior  division  of  the  internal  capsule,  they  become 
.  of  a  descending  degeneration  which  can  be  traced  from  the  seat  of 
)n  downward  to  the  termination  of  the  tracts, 
een  the  pyramidal  tracts  of  the  lateral  columns  and  the  periphery  of 
I  are  seated  the  direct  cerebellar  fasciculi,  marked  d.  c.  The  remain- 
s  of  the  anterior  and  of  the  lateral  columns  are  called  the  fundamental 
[  of  the  antero-lateral  column  or  the  anterior  root-zone  (/.  in  the  dia- 

divisions  are  recognized  in  the  posterior  columns — namely,  the  tri- 
columns  on  each  side  of  the  posterior  median  fissure,  called  the 
graciles,  or  columns  of  Goll  (6*.  in  the  diagram),  and  the  wedge- 
columns  between  these  and  the  posterior  horns,  called  the  funiculi 
or  columns  of  Burdach  (^  in  the  diagram). 

columns  of  Goll  and  the  cKrect  cerebellar  fasciculi  contain  centripetal 
bres,  and  are  the  seat  of  an  ascending  degeneration  above  any  lesion 
lestroys  their  continuity. 

)yramidal  tracts  diminish  in  size  from  above  downward,  and  in  the 
orsal  region  the  uncrossed  pyramidal  tracts  disappear.  In  the  lumbar 
5  lower  dorsal  regions  the  division  of  the  posterior  columns  into  the 
I  of  Goll  and  the  columns  of  Burdach  cannot  be  made  out.  The 
erebellar  fibres  make  their  first  appearance  in  the  lumbar  enlargement, 
rease  in  size  from  below  upward. 

livisions  of  the  white  columns  of  the  cord  which  have  been  described 
ed  chiefly  upon  the  study  of  embryonic  cords  and  of  tl^e  secondary 
ations  of  the  cord.  These  divisions  arc  of  importance,  because  each 
resents  a  group  of  functionally  distinct  nerve-fibres,  which  may  be  the 
some  special  disease. 

great  classes  of  diseases  of  the  spinal  cord  are  recognized — namely, 
emie  diseases  or  st/stem-diseases^  and  the  unfi/stemic^  mixed,  or  diff'use 

system-diseases  of  the  spinal  cord  are  characterized  by  the  fact  that 
tiological  lesions  are  confined  to  certain  definite  tracts  or  parts  of  the 
lich  represent  distinct  physiological  systems  or  groups  of  nerve-fibres 
iDglion-eells.     To  the  category  of  system-diseases  belong  the  affection 
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of  ganglion-cells  in  the  anterior  horns,  called  poliomyelitis  anterior;  the  wl^ 
rosiis  of  the  posterior  columns  constituting  the  essential  lesion  of  loooaolar 
ataxia ;  the  degeneration  of  the  pyramidal  tracts,  either  alone  as  in  seoondaij 
descending  degenerations,  or  in  combination  with  anterior  poliomyelitii  ji 
amyotrophic  lat^^ral  sclerosis;  and  the  secondary  ascending  degeneratiooi if 
the  columns  of  Goll  and  of  the  direct  cerebellar  fibres.    We  must  assame  tki| 
in  the  system-diseases  the  special  cause  of  the  disease  acts  primarily  upoatki 
nerve-elements,  and  that  the  interstitial  tissue  is  secondarily  involved. 

In  contrast  with  the  system-diseases,  the  lesions  in  the  unsystemic  or  tt 
fuse  diseases  are  not  confined  to  any  definite  group  of  nerve-elementt,  bil 
affect  irregularly  either  a  large  or  a  small  part  of  the  spinal  cord.  To  tUg 
second  class  of  diseases  belong  hemorrhages,  tumors,  the  transverse,  the  &> 
fuse,  and  the  disseminated  forms  of  myelitis,  embolic  or  thrombic  aofleniig^ 
and  other  affections. 

Before  considering  the  individual  diseases  of  the  spinal  cord  it  will  mn 
repetition  and  assist  in  a  clearer  understanding  of  these  diseases  if  the  i» 
portant  symptoms  of  various  affections  of  the  cord  be  first  considered  vilh 
reference  to  certain  peculiarities,  and  especially  to  their  topical  diignoaa 

An  important  distinction  is  made  between  two  kinds  of  paralysis.  lo  on 
variety  of  paralysis  the  paralyzed  muscles  rapidly  undergo  atrophy  aal 
assume  the  so-called  reaction  of  degeneration.  This  Variety  may  be  odM 
atrophic  paralysis.  In  the  second  kind  of  paralysis  the  paralysed  nmiohi 
waste  only  after  a  long  period  from  disuse,  and  they  retain  their  eleetrieil 
excitability  as  long  as  muscular  substance  is  preserved. 

The  atrophic  fonn  of  paraf^six^  attended  with  the  reaction  of  degenentioi, 
is  always  due  either  to  disease  of  the  ganglion-cells  in  the  anterior  honu  of 
the  spinal  cord  or  to  an  interruption  of  the  connection  between  these  ginglioii 
cells  and  the  muscles  ;  that  is,  to  diseases  of  the  peripheral  nerves.  If  tki 
paralysis  be  due  to  any  lesion  of  the  motor  tracts  from  their  origin  io  tht 
cerebral  cortex  to  their  termination  in  the  ganglion-cells  of  the  anterior  horn 
of  the  spinal  cord,  there  will  be  no  rapid  atrophy  of  the  paralyied  mueki 
and  no  reaction  of  degeneration.  The  explanation  of  this  difference  is  foul 
in  the  fact  that  the  ganglion-cells  of  the  interior  horns  exert  some  iiiiez- 
plained  trophic  influence  upon  the  muscles  with  which  they  are  in  coniieetioa. 
A  peculiarity  in  cases  of  paralysis  due  to  disease  of  these  ganglion-celU  or 
to  disease  of  the  peripheral  nerves  is  that  the  affected  nerves  from  the  teil 
of  lesion  and  the  paralyzed  muscles  undergo  rapid  degeneration ;  a  degenen- 
tion,  however,  which  may  be  recovered  from  if  the  primary  lesion  be  repiirei 
before  the  degeneration  has  advanced  too  far. 

Another  important  difference  is,  whether  the  paralyzed  muscles  be  relixel 
and  flabby  or  in  a  rigid,  spastic  condition.  Spastic  paraf^sit  is  genenllj 
associated  with  increased  reflex  action,  and  it  occurs  when  certain  iohibifoij 
fibres  which  come  from  the  brain  and  run  in  the  lateral  columns  are  iDte^ 
rupted  by  some  lesion  in  their  continuity.  It  is  assumed  by  many  that  Umn 
inhibitory  fibres  are  identical  with  those  in  the  pyramidal  tracts  of  the  oofi; 
but  this  view  is  not  proven.  For  the  production  of  spastic  paralyiis  it  il 
necessary  also  that  the  •  nerve-fibres  and  ganglion-cells  which  conduct  sal 
originate  impulses  for  reflex  action  of  the  paralyzed  muscles  should  not  ho 
destroyed.  The  conditions  for  spastic  paralysis  are  present  in  many  etieiof 
corebral  paralysis,  in  most  cases  of  transverse  myelitis  or  compression  Bteiitil 
in  the  upper  dorsal  and  the  cervical  regions,  and  in  sclerosis  of  the  Ittfllil 
columns  of  the  cord.  Spastic  paralysis  does  not  occur  when  the  ceDtripeial 
reflex  fibres  in  the  posterior  nerve-roots,  posterior  columns,  and  gray  nutter, 
the  ganglion-cells  of  the  anterior  horns  which  transmit  reflex  impubes,  ul  , 
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■ -^  tliseased  so  as  to 

Mi-tiMii  of  the 

1  \  lil)R'S  enter 

r  tlirec'tly  into 

V     The  sensory 

-urior  horns  at 

ii'iiiiir  nerve-roots. 

■  !•  -  •Irrussate  in  the 

::.  aHiH-tions,  therefore, 

!1k'  posterior  horns  of 

•  V.      It  is  an  interesting 

■  ii-«»  of  pain  is  preserved. 

If  a  lesion  destroy  only 

■'  iM'furrenee — the  paralysis 

<i  the  paralysis  of  sensation 

'    >ide. 

■  :r'ly  been  mentioned  in  eonnec- 

;.   i>  increased   if   the  connection 

!"■  interrupted.     The  reflex  centres 

:il.    J  Jfstruetion  of  the  pray  matter, 

:    ilii»se  muscles  which  are  in  nervous 

■  ii-  pay  matter.    A  similar  effect  is  pro- 

-  tiliivs  which  carry  impressions  from  the 

■  CISC  of  disease  of  the  posterior  columns 

;  ill  Idcomotor  ataxia.    The  two  most  import- 

'>iiL'  consideration  are  cutaneous  reflexes  and 

''•'f.r  is  generally  studied  by  noting  the  contrac- 

ihi'  lower  extremities  upon  tickling  the  sole  of 

i->  tlexL*s  which  may  be  examined  are  the  contrac- 

:i]M>ii  pas.siug  the  finger  along  the  skin  of  the  abdo- 

>lif  erema.ster  muscle  upon  passing  the  finger  along 

-iilc  t»f  the  thigh. 

<\:imiiied  at  the  knee  and  at  the  ankle.     In  most 

.  \im»rous  contraction  of  the  <|uadricep8  extensor  mus- 

'T liking  quickly  with  the  ulnar  side  of  the  hand  or  with 

:!)•  r  the  ligamentum  patellar  when  the  leg  is  flexed  and  the 

..  •!.     This  contraction,  called  the  knn-Jerk  or patdhir  rtjlex^ 

•  1  iir  may  be  diminished  or  abolished  in  certain  diseases  of 

'  il.     The  patellar  reflex  may  be  impaired  even  when  cutaneous 

ill  tact.     The  centre  for  the  patellar  reflex  is  in  the  gray  matter 

I'.ir  portion  of  the  spinal  cord.     Di.seases  of  the  gray  matter  in 

!>ii.  and  also  disease  of  the  centripetal  nerve-fibres  in  the  posterior 

r  the  lumbar  enlargement  cause  the  patellar  reflex  to  disappear.    In 

>  cunditions  causing  spastic  paralysis  the  patellar  reflex  is  increased. 

rule,  therefore,  that  disease  of  the  |»osterior  columns  and  of  the  pray  matter 
ver  a  t-nnsiderable  longitudinal  extent  of  the  spinal  i\m\  prevents  the  m-cnr- 
stie  paralysis.  An  apparent  exception  is  amyotrophic  lateral  solerot^is;  hut 
t  be  aiMimed  that  at  the  tune  of  spastic  paralysis  the  panplion-i^ells  of  the 
ims  are  not  diseased  sufficiently  to  prevent  the  transmission  of  reflex 
In  the  explanation  of  spastic  paralysis  some  writers  lay  more  stress  upon 
m  of  certain  nerve-fihres  and  panplion-i-ells  than  ujm)!!  the  alxilition  of 
mpul>e8.  It  is  prohnhle  that  l»oth  irrilntive  lesions  and  the  withdrawal  of 
►r>*  influence  of  the  hniin  may  cause  ."^paMic  p:iralysis  with  increase<l  reflexes. 
umed  that  the  knee-jerk  is  a  reflex  phenuuienon,  although  this  view  ib  not 
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The  80-called  /oot-donnsj  aukle-clonusy  or  foot-phenomcnon  is  produced  ly 
making  passively  a  vigorous  dorsal  flexion  of  the  foot,  when,  if  the  doovj 
be  marked,  the  foot,  upon  relaxation  of  the  flexion,  will  assume  a  position  if 
extension  in  consequence  of  contraction  of  the  gastrocnemius  muscle.  Tboi; 
may  follow  repeated  movements  of  flexion  and  of  extension,  so  that  tkie  if 
a  continuous  rapid  vibration  of  the  foot  from  one  position  to  the  other.  TUi 
reflex,  produced  by  irritation  of  the  tendo  Achiilis,  is  more  frecjuentlj  ibxil 
in  health  than  the  knee-jerk,  but  in  spastic  paralysis  it  is  often  a  mtrbl 
phenomenon. 

The  use  of  electricity  has  become  not  only  a  valuable  therapeutical  tp^ 
but  also  a  most  important  aid  in  the  diagnosis  and  the  prognosis  of  varioiv 
forms  of  paralysis.  For  diagnostic  purposes  it  is  necessary  to  make  use  rf 
both  the  induced  (or  faradic)  current  and  the  constant  (or  galvanic)  curreik 
The  polar  method  of  application  of  the  electric  current  is  the  most  exact 
In  this,  one  electrode  is  placed  over  the  nerve  or  the  muscle  to  be  irritttdl, 
and  the  other  electrode  at  some  distant  part  of  the  body,  as  the  sternamir 
the  nape  of  the  neck.  The  galvanic  battery  should  be  supplied  with  t  c<mi> 
mutator,  so  that  either  electrode  can  be  made  positive  or  negative  at  will. 

In  order  to  understand  the  electrical  reactions  in  disease  it  is  necessary  ti 
be  familiar  with  the  so-called  law  of  cfmtraction  for  motor  nerves  and  muaehl 
in  health.  This  law  relates  to  the  responses  to  the  constant  current  ap|>liii 
by  the  polar  method.  This  current  produces  muscular  contractions  only  wim 
the  circuit  is  opened  or  is  closed.  The  occurrence  and  the  strength  of  tliMi 
contractions  depend  upon  the  direction  and  the  strength  of  the  electrieal  tO' 
rent.  If  the  constant  current  be  very  weak,  no  contraction  is  produced.  If 
the  strength  of  the  current  be  gradually  increased,  the  first  contracdot 
appears  upon  closing  the  descending  current ;  and  this  is  called  the  cathodal 
closure-contraction  (C.  C.  C),  the  cathode  or  negative  pole  being  applied  It 
the  nerve  or  muscle  when  the  circuit  is  closed.  If  the  strength  of  the  c«t 
rent  be  still  further  increased,  the  next  contractions  appear  upon  closing  ail 
upon  opening  the  ascending  current,  sometimes  one  and  sometimes  the  other 
causing  the  flrst  response.  These  contractions  are  the  anodal  closure-contne* 
tion  (A.  C.  C.)  and  the  anodal  opening  contraction  (A.  0.  C),  the  anode  or 
positive  pole  being  applied  to  the  nerve  or  muscle.  Contraction  upon  opei» 
ing  the  descending  current  or  cathodal  opening  contraction  (C.  0.  C.)appean 
last,  and  not  until  the  current  is  so  strong  as  to  cause  tetanic  cathodal  closnie* 
contractions.  The  galvanic  current  therefore  causes  contractions  in  the  fol- 
lowing order:  1,  C.  C.  C;  2  and  3,  A.  C.  C.  and  A.  O.  C,  sometimes  ont 
coming  first,  and  sometimes  the  other ;  4,  C.  0.  C.  The  main  points  to 
remember  are  that  in  health  the  C.  C.  C.  exceeds  the  A.  C.  C,  and  the  A.O.(i 
exceeds  the  C.  0.  C.  The  contractions  occur  in  the  same  order  whether  the 
electrode  be  applied  to  the  nerve  or  to  the  muscle. 

The  faradic  current  applied  to  nerve  or  to  muscle  in  health  causes  tetania 
spasm  of  the  muscle,  the  intensity  of  the  spasm  being  in  proportion  to  tht 
rapidity  of  the  interruptions  and  the  strength  of  the  current. 

The  changes  in  electrical  reactions  in  disease  may  be  quantitative  or  qnalK 
tative.  The  qunntltatloe  changes  consist  in  simple  increase  or  simple  diminn- 
tion  of  electrical  response.  Simple  increased  electrical  excitability  is  coauMi 
in  the  early  stages  of  various  forms  of  paralysis;  but  when  unaccompanied 
with  qualitative  changes  in  electrical  reaction  it  is  not  of  much  diagnoetil 
importance.  So,  too,  diminished  electrical  response,  when  of  diagnostic  import, 
is  generally,  although  not  necessarily,  accompanied  with  qualitative  cban^ 
in  muscular  excitability. 

Far  more  important  than  the  simple  quantitative  changes  are  the  combined 
quantitative  and  qualitative  changes  in  the  electrical  excitability  of  nerre  and 
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of  muscle  which  constitute  the  reaction  of  degeneration.  This  reaction  is 
80  called  because  it  occurs  only  when  the  nerve  or  the  muscle  (or  usually 
both)  has  undergone  degeneration.  The  degeneration  of  the  nerve  is  indi- 
cated by  a  diminution,  and  finally  a  disappearance,  of  its  excitability  both  to 
the  faradic  and  the  galvanic  currents.  In  cases  of  peripheral  paralysis  the 
electrical  excitability  of  the  nerve  may  be  completely  lost  in  from  one  to 
two  weeks,  so  that  it  is  impossible  by  electrical  excitation  of  the  nerve  to 
produce  any  muscular  contraction.  During  this  time  the  reaction  of  the 
muscle  to  the  direct  application  of  the  faradic  current  also  diminishes,  and 
finally  disappears.  This  is  due  to  degeneration  of  the  intramuscular  nerve- 
fibres.  The  reaction  of  the  muscle  to  the  direct  polar  application  of  the 
galvanic  current  undergoes  important  alterations,  which  indicate  degeneration 
of  the  muscle,  going  on  at  the  same  time  as  nerve-degeneration.  At  an  early 
Mage  of  the  degeneration  there  may  be  slight  diminution  in  the  galvanic 
excitability  of  the  muscle,  but  this  soon  gives  place  to  a  decided  and  cha- 
ncteristic  increase  in  the  response  to  the  galvanic  current  when  directly 
applied  to  the  muscle.  This  increased  response  is  attended  by  certain  note- 
worthy peculiarities.  The  first  peculiarity  is,  that  the  anodal  closure-contrac- 
tion (A.  C.  C.)  increases,  so  that  after  a  while  it  equals,  or  even  exceeds,  the 
eathodal  closure-contraction  (C.  C.  C),  thus  reversing  the  conditions  in  health. 
The  cathodal  opening  contraction  is  also  often  increased,  so  that  it  may  equal 
or  exceed  the  anodal  opening  contraction.  A  second  peculiarity  is,  that  the 
aiascular  contractions,  instead  of  being  immediate  in  their  appearance  and 
short,  are  sluggish  and  prolonged,  sometimes  continuing  during  the  entire 
duration  of  the  current,  instead  of  only  at  the  opening  or  the  closing  of  the 
circuit. 

If  the  degeneration  go  on  to  complete  destruction  of  the  muscular  struc- 
ture, the  increased  galvanic  excitability  of  the  muscle  gives  place  to  diminu- 
tion and  final  disappearance  of  all  electrical  excitability,  the  last  to  disappear 
being  the  anodal  closure-contraction. 

If  repair  of  the  degenerated  muscular  and  nervous  tissue  occur,  the  exag- 
gerated and  altered  galvanic  muscular  reaction  gives  place  to  the  normal  re- 
action, faradic  excitability  of  the  muscle  returns,  as  well  as  the  galvanic  and 
tlie  faradic  reaction  of  the  nerve.  The  nerve  becomes  capable  of  trausmit- 
tiDg  the  impulses  of  the  will,  causing  volitional  contractions,  before  the 
normal  faradic  and  galvanic  excitability  is  restored. 

TJsually,  both  the  nerve  and  the  muscle  simultaneously  undergo  degenera- 
tion.   If  the  nerve  be  alone  degenerated,  there  will  be  simple  diminution  or 
loss  of  its  .faradic  and  galvanic  excitability  and  diminution  or  loss  of  the 
^«^dic  muscular  excitability,  without  qualitative  change  in  the  galvanic  mus- 
cular excitability.     If  the  mu.scle  be  alone  degenerated,  the  faradic  and  the 
R^lvanic  excitability  of  the  nerve  and  the  faradic  excitability  of  the  muscle 
J^ilJ  be  preserved,  while  the  above-described  characteristic  changes  following 
direct  galvanic  excitation  of  the  muscle  are  present.     The  latter  reaction  is 
■^Jftetimes  called  partial  reaction  of  degeneration. 

Xlie  reaction  of  degeneration  is  present  only  in  paralysis  due  to  disease  of 

^^  peripheral  nerves  and  in  that  due  to  disease  of  the  ganglion-cells  in  the 

•Ulterior  horns  of  the  spinal   cord.     It  is  absent  in  all  forms  of  cerebral 

'^^'^lysis,  in  all  spinal  paralyses  due  to  disease  of  the  white  matter  of  the 

^^^^^,  and  in  functional  paraly.ses.     If  paralysis  be  due  to  disease  involving  a 

?^€?r»xient  of  the  gray  matter  of  the  spinal  cord,  as  in  transverse  myelitis,  the 

^"^^otion  of  degeneration  is  present  only  in  the  nerves  and  muscles  which  are 

^^^  Elected  with  that  segment,  while  it  is  absent  in  the  paralyzed  muscles 

^r*^OBe  nerves  originate  below  the  diseased  segment.     It  is  thus  apparent  that 

^^    study  of  the  electrical  phenomena  of  nerve  and  of  muscle  in  cases  of 


the  inflammation  and  the  part  of  the  cord  involved.  Thus  the 
changes  may  be  either  circumscribed,  diifuse,  or  disseminate 
matter,  the  gray  matter,  or  both,  may  be  afTect^sd ;  or  the  disea» 
extend  transversely  or  in  a  longitudinal  direction.  When  bo 
gray  matter  of  the  greater  portion  of  the  cord  are  inflamed,  t 
called  diffuse  myelitis ;  when  the  inflammation  affects  only  or  ch 
matter,  the  disease  is  central  myelitis  ;  and  when  confined  to  the  ] 
of  gray  matter,  it  is  anterior  polifrmyelitis  or  anterior  comual 
transverse  myelitis  the  whole  thickness  of  the  cord  over  a  circun 
is  involved.  Cortical  my  flit  i^  or  meninyo-mytlitis  is  the  name  gi 
mation  of  the  peripheral  portion  of  the  cord,  the  inflammation 
cutive  to  spinal  meningitis.  When  a  number  of  separate  foci  of 
exist  in  the  cord  the  change  is  designated  as  diueminaJted  myeli 
extending  from  below  upward  is  called  ascending,  and  extendin 
downward  it  is  called  descending. 

As  regards  the  tissue  primarily  affected,  Charcot,  foHowii 
classification,  distinguishes  two  varieties  of  myelitis — namely,  x 
parenchym/itous  myelitis.  In  interstitial  myelitis  the  connect 
neuroglia  is  first  inflamed,  and  the  nerve-elements  suffer  second 
the  parenchymatous  form  the  ganglion-cells  and  nerve-fibres 
involved,  and  the  interstitial  changes  are  secondary.  The  final 
cases  is  the  same. 

The  gray  substance  of  the  cord,  on  account  of  its  greater  ti 
functional  importance,  is  more  frequently  the  seat  of  primary 
is  the  white  matter.     Inflammation  of  the  gray  matter  is  parti 
to  extend  in  the  vertical  direction  (central  myelitis). 

Acvte  myelitic,  in  the  majority  of  cases,  appears  under  the  fom 
of  the  cord.  Chronic  myelitis,  on  the  other  hand,  appears  as  inda 
rosis.  The  changes  which  characterize  acute  myelitis  will  be  desci 
afterward  those  of  the  chronic  form.  Softening  and  acute  myeliti 
regarded  as  synonymous,  since  there  exists  non-inflammatory  as  ^ 
matory  softening  of  the  cord.  Exceptionally,  the  consistence  o 
inflamed  cord  is  found  to  be  normal  or  even  increased.  The  col 
It  may  be  that  of  the  normal  cord,  in  which  case,  if  the  e 


nules,  pus-cells,  disintegrated  nerve-fibres  and  nerve-cells,  swollen  and 
Dtly  proliferating  neuroglia-cells,  granular  material,  especially  around 
tsels  (regarded  by  Lockhart  Clarke  as  coagulated  albuminous  exudation, 
lied  by  bim  "  granular  disintegration  "\  blood-pigment,  and  corpora 
mu  In  tbe  early  stage,  and  in  the  neighoorhood  of  softened  foci  in  the 
tages,  the  axis-cylinders  of  some  of  the  nerve-fibres  are  much  swollen, 
Ling  the  appearance  called  varicose  or  fusiform  hypertrophy.  The 
>n-cell9  also  may  be  found  swollen,  spherical,  pigmented,  vacuolated, 
void  of  processes.  They  finally  undergo  atrophy  and  disappear.  The 
ition  of  the  granular  corpuscles  (also  called  fat-granule  bodies  or  infiam- 
f  corpuscles  of  Gliige)  is  of  great  assistance  in  distinguishing  ante-mor- 
ftening  from  the  softening  so  often  produced  artificially  in  removing 
rd.  These  corpuscles  are  usually  spherical  or  oval  in  shape,  vary 
r  in  size,  and  are  so  densely  filled  with  small  fat-globules  as  to  appear 
i  by  transmitted  and  bright  by  reflected  light.  They  may  be  fonned 
migrated  whit<$  blood-corpuscles,  from  neuroglia-cells,  from  cells  in  the 
if  the  blood-vessels,  and  perhaps  in  other  ways.  They  are  not  distinct- 
inflammation,  and  they  may  be  present  in  simple  degenerative  processes, 
cute  myelitis  pass  into  the  chronic  stage,  the  red  and  the  yellow  give 
to  white  softening.  Cysts  filled  with  a  whitish,  milky  fluid  may  be 
I  as  in  cerebral  softening.  By  absorption  of  the  inflammatory  exuda- 
y  atrophy  of  the  nerve-elements,  and  the  production  of  fibrillated  con- 
i  tissue  acute  myelitis  may  terminate  in  sclerosis,  as  has  been  demon- 
l  by  Leyden.  It  is  probable  that  very  mild  cases  of  myelitis  may  be 
jd  by  complete  restoration  to  the  normal  condition.  Certain  observa- 
:end  to  show  that  nerve-fibres  in  the  cord  which  have  been  destroyed 

myelitic  process  may  be  regenerated.  Suppuration  or  abscess  is  an 
lely  rare  termination  of  acute  myelitis,  and  when  present  it  is  either 
c  or  consecutive  to  suppurative  processes  in  the  membranes,  verte- 
r  snrrounding  parts. 

isrerse  myelitis  of  sufficient  duration  (probably  at  least  a  month)  is 
id  by  the  secondary  degenerations  of  Tiirck.  These  degenerations 
both  centripetal  and  centrifugal  fibres.  They  are  therefore  ascending, 
ben  the  myelitic  focus  does  not  reach  the  lower  extremity  of  the  cord, 
ding.  The, ascending  degeneration  occupies  the  columns  of  GoU  and  the 
oerebellar  fasciculi ;  and  the  descending  degeneration  follows  the  course 

pyramidal  fasciculi  of  the  anterior  and  of  the  lateral  columns.  These 
,  vhen  degenerated,  appear  gray  and  are  finally  atrophied,  the  process 
ting  in  a  gradual  atrophy  of  the  nerve-fibres  combined  with  increase 
i  Miaroglia  and  the  appearance  of  granular  corpuscles.  When  the  mye- 
Meapies  the  whole  thickness  of  the  cord  the  degenerations  are  bilateral. 
Slii  eonfined  to  one-half  of  the  cord  is  very  rare. 
hmie  m^feUh'8  includes,  according  to  common  usage,  the  processes  also 
bA  MhnMis  and  gray  degeneration.  It  is  characterized  by  proliferation 
htmngliapelements,  resulting  in  the  production  of  fibrillated  connective 
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tissue  and  tbc  atropliy  of  nerve-elements.  Granular  corpuscle*  and  oqmn 
ftniylacea  may  alf^o  be  present.  The  consistence  of  the  aHected  part  b  usuallj 
firm,  its  size  is  diminished  rather  than  increased,  and  its  color  is  grajr.  ^mt- 
times  there  are  no  morbid  changes  visible  to  the  naked  eye.  As  regards  iLtir 
clinical  history,  certain  cases  of  slowly^eveloping  softening  of  the  curd  m 
to  he  referred  to  chronic  myelitis,  although  Lcyden  considers  all  inMaDoetaf 
inflammatory  softening  of  the  cord  as  acute  in  their  origin. 

Chronic  myelitis  embraces  affections  of  the  cord  which  vary  erwitW  i*to 
the  situation,  extent,  and  nature  of  the  pathological  process.     <  mu 

have  an  exact  localization,  and  follow  the  course  of  certain  defii  "f 

nerve-fihres  and  of  nerve-cells.     Others  are  characterized  by  i  in 

distribution  and  extent.    Of  the  forms  which  have  more  or  le-^  i 

localization  may  be  mentioned  posterior  spinal  sclcrusis  or  loeomutor  ataxii, 
amyotropliic  lateral  sclerosis,  and  anterior  poliomyelitis.  These  will  caci 
receive  separate  consideration.  The  secondary  degenerationa  of  Ttjrct 
although  regarded  by  many  writers  as  the  result  of  chronic  inyehtiB,  tn 
primarily  degenerative.  The  name  fmiicultir  $cleroM  is  gtveo  to  icl<ff(i»i« 
following  certain  definite  columns  of  the  cord,  such  as  lateral  and  potiterior 
spinal  sclerosis.  It  is  probable  that  in  these  cases  the  primary  ehaa^e  ts  ia* 
the  nerve-fibres.  Otherwise  it  would  be  difficult  to  nndersUnd  why  inflitt- 
mation  should  be  confined  to  the  course  of  definite  nerve-tracts.  The  inust 
inipurtant  examples  of  chronic  myelitis  with  irregular  distribution  ar*— 
chronic  transverse  myelitis,  circumscribed  sclerosis,  and  disseUJiiiatiHl  «f 
multiple  sclerosis.  31ultiple  sclerosis  will  be  considered  separately,  a*  i* 
has  a  well-defined  clinical  history.  Myelitis  resulting  from  sluw  c<itii|>nc*' 
sion  (angular  curvature  resulting  from  Fott*s  disease^  cancer  of  the  vertebral 
or  intras[)inal  tumors)  is  usually  of  the  ordinary  transverse  variety  and  aeco**-* 
panied  by  secondary  degenerations. 

The  CLFNICAL  HISTORY  of  acute  myelitis  presents  vartattons  corrvsptmili-^* 
to  those  which  belong  to  the  anatomical  characters  of  the  disease.    The  lut  ^* 
furnish  the  interpretation  of  the  former^  and  from  the  symptoms  thr  jeiil 
the  inflammation,  its  extent,  and  the  particular  parts  of  the  cord  which 
involved  may  be  inferred  with   considerable  accuracy.      Certain  synipto        ^ 
belong  alike  to  acute  spinal  meningitis  and  to  acute  myelitis.     In  man? 
not  in   most  cases  these   two  affections   are  associat<?d.     In   meningitis  ^^^^^ 
inflammation  extends  from  the  membranes  to  the  cord,  and  in  niycbtis      -^ " 
nKuibranes  are  likely  to  he  secondarily  involved.     Practically,  at  thr 
side,  having  diagnosticated  an   acut«  intraspinal   inflammation   exr! 
intracranial  inflammatory  diseases,  the  diagnostic  problem   which  r 
t(t  differentiate  myelitis  from  meningitis;  thnt  is,  to  decide  that  llh 
mation  has  its  origin  in  and  is  predominant  in  the  cord.     The  fy.  ^ 
therefore^  which  distinguish  myelitis  from  spinal  meningitis  especially  cla. 
attention. 

Disorders  of  sensation  are  often  the  first  local  symptoms.     These  atc. 
in  the  back,  the  sensation  of  a  girdle  around  the  trunk,  and  tendcmii'f9  u 
certain  of  the  vertebric.     Preceding  paralysis  the  muscles  which  ar«  to 
paralyzed  are  sometimes  affected  with  tremnr  or  .spasms. 

The  early  occurrence  of  paralysis  is  a  di.stingui.shing  feature.     It  oc 
within  a  day  or  two,  and  sometimes  within  a  few  hours.  afVer  the  syinpt«»i 
have  pointed  to  a  spinal  affection.     In  most  instances  the  form  of  the  pars^ 
y^is  i^  paraplcf::ic,  showing  the  seat  of  the  affection  to  be  in  the  dorsal  or  in  t 
lumbar  portion  of  the  cord*     According  to  the  seat  at  th**  nfit*'f»t  i>f  thr  «i 
setjuent  extension  of  the  inflammation  upward  (asccndit  r 

cles  of  respiration  and  of  the  upper  extremities  may  be  i  -.^m^^J^ 
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erenrrence  of  paralysis  is  evidence  that  the  cord  has  been  primarily  affected. 
Sudden  and  complete  paralysis  denotes  that  the  myelitis  is  central  and 
aecumimnied  by  hemorrhage  (haemato-myelitis). 

Pftralysis  affecting  the  bladder  and  rectum  is  more  constant  and  occurs 
earlier  in  myelitis  than  in  spinal  meningitis.  Loss  of  cutaneous  sensibility  is 
Bore  frequent  in  the  former  than  in  the  latter.  It  is  rare  for  sensory  paral- 
rris  to  be  wanting.  Its  absence  shows  that  the  myelitis  does  not  involve  the 
posterior  columns  or  the  posterior  comua  of  the  cord.  Sensation  may  not  be 
HMt,  but  is  more  or  less  diminished,  and  it  may  be  characterized  by  retarded 
tnnsmission  of  sensory  impressions.  Exceptionally,  there  is  cutaneous  hyper- 
esthesia, this  being  attributable  to  complicating  meningitis.  Priapism  is  a 
tymptom  of  not  infrequent  occurrence.  Symptoms  relating  to  reflex  move- 
nents  are  of  significance  as  regards  the  localization  and  the  extent  of  the 
enons.  The  continuance  or  increase  of  the  reflex  movements  shows  either 
hat  disorganizing  changes  have  not  taken  place,  or  that  the  disorganization 
Its  not  extended  to  the  lower  end  of  the  spinal  cord.  On  the  other  hand, 
OSS  of  reflex  excitability  is  an  effect  of  destruction  of  the  gray  matter  in 
be  lower  part  of  the  cord.  This  extension  is  shown  by  the  loss  of  reflex 
txeitability  after  the  occurrence  of  the  motor  paralysis. 

Spasm  of  the  muscles  of  the  lower  extremities,  constituting  the  so-called 
innal  epilepsy  of  Brown-S^uard,  is  a  prominent  symptom  in  some  cases  of 
nnsverse  myelitis  not  involving  the  lower  lumbar  region. 

Notable  wasting  of  the  paralyzed  muscles  is  indicative  of  destruction  of 
be  gray  matter;  and  in  this  case  the  reaction  of  degeneration  appears  in 
be  muscles  the  nerves  of  which  originate  in  the  diseased  gray  matter. 
lence  this  reaction  is  absent  in  the  muscles  of  the  lower  extremities  in 
brsal  and  cervical  myelitis,  and  is  present  in  lumbar  myelitis  involving  the 
interior  boms. 

In  myelitis,  earlier  and  in  a  greater  degree  than  in  spinal  meningitis,  the 
larts  exposed  to  pressure — sacrum  and  trochanter — take  on  gangrenous 
nflammation.  Not  infrequently  this  occurs  within  a  few  days  after  the 
ttack.  The  urine  is  retained  and  within  a  short  period  it  becomes  alka- 
ine.     The  presence  of  muco-pus  shows  the  existence  of  cystitis. 

Fever  in  cases  of  acute  myelitis  is  rarely  high,  and  is  generally  of  a  low 
fade.  The  propriety  of  the  term  acute  in  this  connection  has  reference  to 
be  rapid  development  of  grave  symptoms,  rather  than  to  the  elevation  of 
smperature  and  other  evidence  of  cunstitutional  disturbance.  Fever  symp- 
>matic  of  gangrenous  inflammation  (septic  fever)  and  of  cystitis  occurs  in 
tie  progress  of  the  disease. 

Acute  myelitis  may  run  a  rapid  course,  destroying  life  in  a  few  days,  or 
eath  may  take  place  as  a  result  of  gangrenous  inflammation  or  of  cystitis 
fter  the  lapse  of  several  weeks.  Complete  recovery  is  rare.  In  a  certain 
roportion  of  cases  the  disease  becomes  chronic.  It  may  end  in  more  or  less 
omplete  atrophy  of  the  cord,  and  patients  may  live  indefinitely  with  a  per- 
lanent  paraplegia,  the  general  health  being  good. 

In  the  foregoing  account  of  the  symptomatology  of  acute  myelitis  refer- 
nce  has  been  had  especially  to  the  parts  involved  in  the  differentiation  from 
rate  spinal  meningitis.  These  points  have  been  already  referred  to  in  the 
;count  given  of  the  latter  disease.  (Vide  p.  702.)  The  affection  to  be 
dticed  in  connection  with  the  functional  affections  of  the  spinal  cord,  called 
mte  ascending  paralysis  (vide  Chapter  V.),  closely  resembles  acute  ascend- 
ig  myelitis;  but  in  the  latter  affection  disturbances  of  sensation  and  bladder 
id  rectal  symptoms  are  generally  not  marked.     The  symptoms  which  relate 

reflex  and  electrical  excitability,  to  the  paralysis  of  the  bladder  and  rec- 
m,  and  to  the  occurrence  of  cystitis  and  of  bed-sores  at  an  early  period,  are 
47 
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sufficiently  cliaractmstio  of  atmi«  myelitis  as  contraatal  with  s#>-<»?i1Vf!  r*^^ 

and  functional  puralysis.     Atuite  myelitis^  the  inflriniuiiition 
anterior  horns  of  the  gray  matter  of  the  cord  (antcriur  poller 
stituting  the  afft.'Ction  known  as  infiintile  paralysis  Jind  an  a.inilngoius 
in  adult3f  will  he  considered  separately  in  this  ehajjter. 

Acute  myelitis  is  a  rare  disea**e,  especially  if  eases  of  traumatic  origin  ^ 
excluded.     Aside  from  injuries  of  the  cord  froin  fraetures,  eimtusiooft,  pen 
trating  wounds,  eto.^  prolonged  exposure  to  cold,  as  in  sleeping  upon  ma 
ground,  seems  to  he  the  only  cause  clearly  apparent.     The  adoquatcnesi  i 
other  agencies  supposed  to  he  causative,  Hueh  as  muscular  efforts,  exoeantv^ 
Tcnery,  and  exposure  to  a  high  temperature,  is  problematiraL     Acute  my^ 
litis  is  oecasionnlly  observed  an  a  setiuel  of  diphtheria  and  rd*  other  infe<:ti»)q 
diseases.      The  disease  occurs  when  it  cannot  be  Irneed  Xn  any  causativ 
agency. 

The  TREATMENT  in  the  early  stage  of  acute  myelitis  ha**  for  its  ohjc 
diminution  of  the  intensity  of  inflammation  and  the  prevention  of  disorgrai 
izjition  re-^ulting  therefrom.     Dry  cupping  over  the  spine*  and  in  full-hltio^lfl 
subjects  the  local  a!»st ruction  of  blood  by  cups  or  leeches,  arc  indicated,   _Tjl 
application  of  the  ice-hug  to  the  spine  is  recommended,      Krgot  and  bella 
have  been  suppo.sed  tn  be  useful  by  causing  contmction  of  the  arteries  i 
cord.     Mercuriiilization,  by  giving  calomel  and  also  by    inunction,  is  to 

advocated   in  view  of  the  danger  and  the  frequently  rapid  progress  of  lliM   

disease,  on  the  ground  that  the  notions  formerly  held  in  regard  to  the  anti^— ^ 
phlogistic  effect  of  mercury  are  not  without  some  foundation »  and  that  tho^id 
evils  of  the  remedy  are  of  little  momefrt,  provided  it  have  a  favorable  inflii^— 
euce  upon  the  infl.immatory  process,  however  small  this  influence  may  bc^i 

It  will  often  happen   that  the  acute  stage  is  too  brief  fr»  afford  much  limu 
for  treatment  with  reference  to  the  objects  just  stated.     Thi>«  may  be  intt^rre 
when  complete  paralysis  has  taken  place.     Revulsive  applicatious  tu  the  opiJ 
may  be  employed,  but,  considering  the  liability  to  gangrenous  inflami] 
they  should  not  be  made  in  situations  exposed  to  pressure.     T<«  obvt: 
effects  of  pressure  is  an  import^ant  part  of  the  treatment.       ' 
bladder  o^  an  accumulation  of  urine  is  important^  as  Wtdl  a*  pr  ^ 
to  the  early  syinptonis  of  cystitis. 

Absolute  rest  is  an   important  part  of  the  treatment.      Brown -^♦' 
advises  recumbency  on  the  abdomen,  but  the  continuance  of  ihi* 
is  hardly  practicable.     There  is  no  difference  of  opinion  as  to  the  \iu\ 
of  the  employment  of  electricity  in  acute  myelitia.      StrychiUA  is  contr 
indicated. 


11 -.>»^*  II  Kir 


Chronic  mf/eliff\  in  the  most  comprehensive  sense  of  the  term,  incltidfl 
several  distinct  affections,  among  which  are  sclerosis  of  the  postiTiur  mlumfl 
of  the  cord»  multiple  cerebro-spinal  sclerosis^  sclerosis  of  th»'  lutcnil  eidumni 
anterior  poliomyelitis,  and  progressive  muscular  atrophy.  Tht*se  will  \m  i 
sidcred  in  this  chapter  under  separate  headings.  Exclusive  of  thes<t . 
tions,  the  term  chronic  myditis  denotes  an  inflammatory  uffcctinn  localtl 
a  segment,  or  sometimes  in  more  than  one  segment,  and  exten<linir  tran.svcf&c|j 
more  or  less  throughout  the  cord  (transverse  myelitis)*  Tht*  fnnn  of  parnlj 
sis  resulting  therefrom  is  generally  paraplegiii ;  but  if  the  cervicjil  portion  • 
the  cord  be  the  seat  of  the  affection,  general  spinal  paralysis  if*  the  re?«nlt. 
eases  of  the  disease  as  thus  restricted  the  clinical  problrra  is  i»imilar  to  thj 
in  cases  of  the  acute  form — namely,  to  differentiate  chronic  myelitis  fron 
chronic  spinal  meningitis.  Here,  too,  it  is  to  be  considered  that  in  the  latter 
affection  the  inflammation  extends  more  or  less  from  the  mening<*sta  the  < 
and  that  in  the  former  affection  inflammation  of  the  cord  generally  involv 
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tlie  meninges.  The  antecedent  history  is  to  be  taken  into  account.  Both 
^rooic  EDjelitis  and  chronic  spinal  meningitis  way  have  been  preceded  by  an 
acflie  form  of  disease,  and  of  course  the  chronic  has  the  same  primary  seat 
SB  the  acute.  If,  therefore,  the  previous  history  show  the  acute  disease  to 
hare  been  acute  myelitis,  the  existing  aifcctioti  is  chronic  myelitis. 

As  regards  the  symptoms,  they  point  to  myelitis,  instead  of  meningitis,  in 
proportion  as  they  represent  more  or  less  disorganization  of  the  cord.  Hence, 
eempleteness  of  the  paralysis,  sensory  as  well  as  motor  paralysis,  paralysis 
of  the  bladder  and  rectum,  cystitis,  wasting  of  the  paralyzed  muscles,  and 
R  tendency  to  gangrenous  ulceration  are  diagnostic  of  myelitis  rather  than 
of  spinal  meningitis. 

The  practical  importance  of  making  this  discrimination  relates  chiefly  to 
the  prognosis.  The  prospect  of  improvement  and  recovery  is  far  better  in 
etses  of  spinal  meningitis  than  in  cases  of  myelitis.  In  proportion  as  the 
BTmptoms  denote  disorganization  of  the  cord  (softening  and  secondary  atro- 
phy) the  prognosis  is  unfavorable.  As  already  stated,  however,  destruction 
of  the  cord,  causing  complete  motor  and  sensory  paralysis  of  the  lower  limbs, 
is  not  incompatible  with  long  life  and  good  general  health.  In  the  preceding 
editions  of  this  work  a  case  is  cited  in  which  complete  paraplegia  followed  a 
fill  of  forty  feet,  and  after  death  there  was  found  atrophy  of  the  cord  below 
the  twelfth  dorsal  vertebra.  This  patient  lived  more  than  fifty  years  after  the 
Accident,  married,  and  had  six  children,  amassed  a  little  fortune  by  his  indus- 
try, and  finally  died  with  double  pneumonia.  In  another  case,  reported  by 
Dr.  Purple,'  there  was  complete  loss  of  motion  and  sensation  below  the  fifth 
dorsal  vertebra  following  an  injury.  In  this  case  the  patient,  finding  his 
lower  limbs  burthensomc,  persuaded  a  surgeon  to  amputate  them  near  the 
hip-joint.  The  operation  was  wholly  without  pain  and  the  stumps  healed 
leidily. 

The  measures  of  treatment  indicated  in  cases  of  chronic  myelitis  are  rest 
u  k)ng  as  the  symptoms  denote  an  inflammatory  condition,  and  moderate 
eoanter-irritation  over  the  spine.  Remedies  given  with  a  view  to  promote  the 
ibsorption  of  morbid  products — namely,  the  iodide  of  potassium  and  mercury 
— tre  not  indicated ;  and  severe  counter-irritation — by  the  moxa,  issues,  setons, 
etc.— is  of  no  use.  Electricity  may  be  useful  in  retarding  atrophy  of  the  para- 
lyzed muscles.  The  application  of  water  to  the  spine  by  sponging  and  com- 
Cresses  is  to  be  recommended,  but  cold  affusions  and  hydropathic  packing  are 
artful.  Experience  has  shown  the  hurtfulness  of  thermal  baths.  Attention 
to  the  bladder  is  important.  Indications  pertaining  to  the  general  condition 
of  the  patient  are  to  be  met.  If  the  patient  be  confined  to  the  bed,  precau- 
tions are  to  be  taken  against  the  effects  of  pressure. 

^Oerebro-spinal  Sclerosis— Multiple  or  Insular  Sclerosis. 

Among  the  names  for  this  affection  may  be  mentioned  multiple  sclerosis, 
lisseminated  sclerosis,  insular  sclerosis  of  the  brain  and  spinal  cord,  acferosc  tn 
ifaquet  Jissemiii^ea^  cerebro-spinal  sclerosis,  and  disseminated  chronic  intersti- 
ial  encephalo-myelitis.  The  disease  was  recognized  path(>logically  by  Cruveil- 
ier  (1835)  and  by  Tiirck  (1855).  From  a  clinical  point  of  view  it  has  been 
tttdied  most  thoroughly  by  Charcot  and  his  pupils.^  It  is  characterized  ana- 
)mically  by  the  development  of  many  or  of  few  nodules  of  sclerotic  tissue 
1  the  central  nervous  system.  These  nodules  are  the  result  of  a  dissenii- 
ftted  chronic  interstitial  inflammation.     Charcot  distinguishes,  according  to 

^New  York  Medical  Jnitmnl,  18.'>3. 

'  Charcot,  Gaz.  dex  HopiiauXf  1868;  Boumeville  et  Gu^rard,  De  la  ScUrose  en  Plaques 
vmeminie^  Paris,  1869. 


touis.  ineir  numoer  m  cne  cereorum  ana  cereoeiium  is  greater 
than  in  the  cortical  substance.  In  the  cord  they  occupy,  \ins} 
both  white  and  gray  matter,  more  frequently  the  former.  1 
concealed  in  the  interior,  or,  reaching  the  surface,  they  may  be 
the  exterior.  It  is  rare  for  the  sclerosis  to  extend  througboi 
thickness  of  the  cord.  The  nodules  may  be  scattered  at  wide  int< 
eral  may  coalesce.  The  size  of  individual  nodules  may  vary  be 
scopic  dimensions  and  several  inches  in  length.  The  color  of  the  g 
is  reddish-gray,  the  consistence,  especially  in  the  brain,  firmer 
the  cut  surface  smooth  and  somewhat  translucent,  and  the  bord 
and  in  many  cases  well  defined.  The  affected  parts  may  be  sh 
normal  or  even  increased  size.  The  membranes,  especially  tb 
may  be  thickened  and  opaque  or  they  may  be  unchanged. 

The  microscopical  examination  of  the  gray  sclerotic  nodule 
the  essential  change,  increase  of  the  interstitial  tissue,  together 
of  the  nerve-fibres  and  nerve-cells.  The  interstitial  tissue  appeal 
fibrillated  but  dense  connective  tissue,  mingled  with  finely  gram 
Large  stellate  cells,  called  Deiter's  cells  or  spider-cells,  are  o 
The  walls  of  the  blood-vessels  are  notably  thickened,  and  are  oft 
with  fat-molecules  and  lymphoid  cells.  Granular  corpuscles 
amylacca  are  usually  present,  but  not  in  large  number.  In  i 
patches  most  of  the  nerve-fibres  have  disappeared,*  those  rem; 
for  the  most  part,  naked  axis-cylinders,  sometimes  much  hypert 
the  borders  of  the  sclerotic  nodules  the  neuroglia-reticula  are 
the  cells  are  apparently  in  proliferation.  The  ganglion-cells,  w 
substance  is  involved,  become  filled  with  yellow  pigment,  lose  th 
and  finally  disappear  by  atrophy.  It  has  been  pointed  out  b; 
that  sometimes  a  considerable  quantity  of  fat  in  the  form  of 
and  in  cells  occupies  the  sclerotic  islands.  This  be  refers  to  a 
eration  of  the  elements  of  the  neuroglia.  Similar  gray  translui 
sclerosis  have  been  observed  also  in  the  cerebral  nerves  and  in 
the  spinal  nerves.  Sclerotic  nodules  have  been  recognized  ' 
frequency  in  the  optic  nerves. 

The  individuality  of  this  affection  has  been  recofimized  onlv 
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i\j  well  marked,  in  which  there  were  no  symptoms,  other  than  tremor, 
;  to  a  cerebral  affection,  the  duration  of  the  disease  extending  over 
rears. 

development  of  the  disease  is  usually  very  gradual,  and  for  a  consid- 
)eriod  its  peculiar  characters  may  not  be  declared.  Various  indefinite 
ms  referable  to  the  brain  or  spinal  cord  may  have  existed  for  months, 
!D  years,  before  a  positive  diagnosis  is  practicable.  Among  these  symp- 
re — cephalalgia,  vertigo,  mental  disturbance,  apoplectiform  attacks, 
al  sensations  in  the  limbs,  muscular  feebleness  (paresis),  lack  of  co-or- 
I  power  (ataxia),  etc.  It  is  easy  to  understand  that  different  cases  • 
great  diversity,  as  regards  not  only  the  initial  symptoms,  but  those 
ed  with  the  diagnostic  characters  of  the  disease,  when  it  is  considered 
iat  are  the  differences  as  regards  the  number,  size,  and  situations  of  the 
c  patches.     The  interpretation  of  the  diverse  symptomatic  phenomena 

sought  af^r  in  the  pathological  relations  of  the  different  parts  of  the 
aedulla  oblongata,  and  spinal  cord  in  which  the  lesions  are  liable  to  be 

Charcot  calls  the  disease  polymorphous,  in  view  of  the  great  variety 
forms  of  disorder  observed  in  different  cases.     Notwithstanding  these 
ms,  the  diagnostic  features,  when  these  are  present,  render  the  differen- 
from  the  several  diseases  just  named  not  difficult, 
jwing  incomplete  paralysis  of  one  or  both  of  the  lower  limbs,  and  per- 
[so  of  the  upper  limbs,  accompanied  often  by  rigidity  of  the  muscles 
;  paralysis)  and  increased  tendon  reflexes,  tremor  occurs,  and  the  most        ^ 
itic  feature  relates  to  this  symptom.    The  tremor  is  excited  by  volition,!       S 
(ranting  as  long  as  there  is  no  exercise  of  the  will  (volitional  tremor).! 
ascles  are  quiet  or  nearly  so  if  the  patient  be  entirely  at  rest,  but 
'er  any  action  is  excited  by  the  will  they  take  on  automatic  spasmodic 
ents  more  or  less  violent,  and  the  patient's  will  is  powerless  for  their 

These  movements  may  extend  from  the  limbs  over  the  whole  body. 
ital  patient  for  a  long  time  under  my  observation  while  sitting  quietly 
e  from  tremor,  but  as  soon  as  he  made  any  voluntary  effort  the  motions 
limbs  and  body  were  so  violent  and  grotesque  that  it  was  difficult  to 
the  spectacle  as  otherwise  than  ludicrous.  The  tremor  which  is  thus 
eristic  of  this  disease  is  analogous  to  that  of  chorea  in  so  far  as  it  is 
itic,  but  excited  by  the  will.  In  chorea,  however,  automatic  move- 
take  place  without  as  well  as  with  the  exercise  of  the  will.     The 

differs  from  the  inco-ordinate  movements  of  ataxia  in  that  the  latter 
b  automatic.     The  tremor  in  cases  of  senile  trembling  and  paralysis 

differs  in  being  independent  of  volition,  taking  place  when  the  patient 
ely  at  rest.  Moreover,  in  both  these  affections  the  movements  are  less 
,  have  less  range,  and  are  more  rhythmical  in  character.  The  term 
r  tremor  expresses  more  correctly  the  movements  in  multiple  sclerosis 
te  word  tremor  alone.  This  symptom  is  referable  to  lesions  seated  in 
dulla  oblongata. 

Ksuliar  disturbance  of  speech  is  diagnostic  of  this  disease.  The  patient 
io  a  slow,  monotonous  manner,  with  intervals  between  syllables,  as  in 
ig.  The  peculiarity  is  known  as  the  "  scanning  speech."  The  voice 
stimes  reduced  to  a  whisper.  Aphonia  and  the  feeble,  monotonous 
ure  referable  to  paresis  of  the  vocal  cords.  In  some  cases  the  lips, 
,  and  muscles  of  the  palate  become  paralyzed,  as  in  cases  of  bulbar 
jis. 

tired  vision  (amblyopia)  and  double  vision  (diplopia)  occur  not  infre-      ^ 
f,  and  oscillation  of  the  eyeballs  (nystagmus)  is  so  frequent  in  this       J> 
:  and  so  rare  in  other  diseases  that  it  has  much  diagnostic  significance. 
gyniptoms  represent  sclerotic  patches  affecting  the  optic  tracts  or  nerves 


laugn  irrauonaiij,  ana  progressive  aeierioraiion  oi  me  minu 
in  imbecility.  Apoplectiform  attacks  are  liable  to  occur,  a 
hemiplegia.  With  these  attacks  there  may  be  considerable 
an  intercurrent  acute  inflammatory  condition.  Patients  usual 
these  attacks,  but  they  sometimes  prove  fatal. 

The  DIAGNOSIS  is  to  be  based  chiefly  on  the  tremor,  togethei 
liar  disorder  of  speech,  taken  in  connection  with  the  varied 
and  mental  disturbances.  The  diagnostic  criteria  probably 
sclerosis  of  the  medulla  oblongata  and  pons  varolii.  If  thes 
which  probably  is  rare,  the  clinical  characteristics  of  the  < 
wanting.  An  important  point  in  the  diagnosis  is  the  age  of  t 
the  great  majority  of  cases  the  beginning  of  the  disease  date; 
between  twenty  and  forty  years  of  life. 

Aside  from  the  influence  of  age,  nothing  has  as  yet  been 
tained  respecting  the  etiology. 

The  disease  is  usually  progressive,  but  with  a  slow  marc 
sometimes  extending  over  a  period  of  from  ten  to  twenty  years 
in  which  the  disease  appears  to  be  stationary  are  not  uncoi 
periods  in  which  the  symptoms  give  delusive  hopes  of  rea 
Often  the  life  of  the  patient  is  destroyed  by  some  intercurren 
fatal  ending  may  be  due  to  disturbances  of  respiration  and  d 
dent  to  the  occurrence  of  bulbar  paralysis.  Irrespective  o 
death  may  be  the  result  of  exhaustion  from  cystitis,  bed-sore 
ing  way  of  the  processes  involved  in  nutrition.  Clinical  expc 
has  furnished  no  ground  for  entertaining  any  hope  of  rec( 
disease. 

The  utmost  to  be  hoped  for  in  the  way  of  treatmeUT  is 
will  remain  stationary,  or,  if  it  be  progressive,  that  'the  pi 
retarded.  Various  remedies  have  seemed  to  be  of  use  in 
Among  these  are  the  nitrate  of  silver,  arsenic,  the  chloride  of 
phosphide  of  zinc.  The  latter  remedy,  in  a  case  under  my  c 
repeatedly  followed  by  distinct  although  limited  improveme 
and  hydropathic  treatment  have  appeared  to  be  beneficial, 
expected  from  the  removal  as  far  as  possible  of  all  causes  oi 
nipasnres  for  th«  imnrovemnnt  of  thft  P-eneral  hAalf h.  ttnd  fmm 
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plied  to  it  the  old  name  tabes  doraah's.  The  distinctive  character  and  the 
kt  of  the  affection  were  clearly  defined  also  hy  the  late  Dr.  Todd  prior  to 
e  researches  of  Duchenne.  Other  names  of  the  disease  are  grat/  degene- 
iftoR  of  the  poiterior  columns,  sclerosis  of  the  posterior  columns,  and  posterior 
\nmic  leutonijfclitis. 

The  anatomical  characters  of  locomotor  ataxia  consist  of  sclerosis  of  the 
osterior  columns  of  the  spinal  cord,  involving  frequently  a  part  of  the  lateral 
olumns  and  of  the  gray  substance.  The  posterior  nerve-roots  arc  atrophic 
ttd  gray.  The  pia  mater  covering  the  posterior  part  of  the  cord  is  thickened, 
ptque,  and  is  often  adherent  to  the  dura  mater.  In  advanced  cases  the  pos- 
nior  columns  apjiear  shrunken,  gray,  and  somewhat  firmer  than  normal.  The 
bservations  of  Pierret  (1872),  under  Charcot's  direction,  render  it  probable 
hat  the  primary  seat  of  the  sclerosis  is  in  two  bands,  each  in  the  outer 
«rt  of  the  posterior  columns,  and  lying  close  to,  and  parallel  with,  the 
NMterior  horns  of  gray  matter.  These  bands  they  call  the  external  or  lateral 
Mix(/«.  This  view  of  Pierret  and  Charcot  is  based,  on  the  one  hand,  on  the 
let  that  sclerosis  of  the  columns  of  Goll,  although  usually  present  in  loco- 
notor  ataxia,  does  not  cause  ataxic  symptoms,  as  shown  in  cases  of  ascending 
leeondary  degeneration  and  of  primary  sclerosis  of  these  columns ;  and,  on  the 
otker  hand,  on  the  observation  of  a  case  of  locomotor  ataxia  in  which  the 
lelerosis  was  confined  to  the  external  bands,  while  the  columns  of  Goll  were 
normal.  When,  as  is  usual,  the  symptoms  are  most  marked  in  the  lower 
extremities,  the  changes  in  the  posterior  columns  are  most  extensive  and 
•dnneed  in  the  lower  dorsal  and  upper  lumbar  regions.  Here  the  whole 
thickness  of  the  posterior  columns  is  involved.  In  very  rare  cases  the  symp- 
toms are  chiefly  referable  to  the  upper  extremities,  the  sclerosis  then  being 
aofit  developed  in  the  cervical  enlargement.  As  a  rule,  however,  while  the 
dono-lombar  sclerosis  occupies  the  greater  part  of  the  posterior  columns,  it  is 
ftand  that  in  the  cervical  region  the  sclerosis  is  confined  either  to  the  columns 
of  Goll  or  to  these  together  with  the  external  bands.  The  almost  constant 
nrolrement  of  the  columns  of  Goll  may  be  regarded  as  referable  to  an  ascend- 
iBg  secondary  degeneration.  The  sclerosis  may  be  traced  continuously  to  the 
nitifonn  bodies  of  the  medulla  oblongata,  where  it  ceases.  There  is  a  tend- 
CMj  in  the  disease  during  the  later  stages  to  extend  to  the  posterior  part 
of  the  lateral  columns.  The  posterior  horns  of  gray  matter  are  generally 
iDTolved.  The  nerve-fibres  in  Clarke's  columns  are  atrophied  in  all  typical 
cues.  Extension  to  the  anterior  horns  of  gray  matter  is  a  rare  complication, 
cansing  muscular  atrophy.  Gray  degeneration  of  the  optic  nerves,  and 
mely  of  the  oculo-motor,  hypoglossal,  and  certain  other  cranial  nerves,  has 
been  observed. 

Microscopical  examination  of  the  sclerosed  parts  reveals  increase  of  the 
interBtitial  tissue,  which  appears  as  a  dense  but  finely-fibrillated  connective 
tinoe,  containing  in  the  early  stages  many  nuclei  and  granular  corpuscles, 
ndb  the  later  stages  abundant  corpora  amylaeea.  The  walls  of  the  blood- 
feaels  are  thickened,  and  the  perivascular  sheaths  enclose  a  large  number  of 
&t-globules  which  have  probably  been  derived  from  the  products  of  fatty 
degeneration  of  the  nerve-elements.  The  nerve-fibres  lose  their  medullary 
shetths,  undergo  atrophy,  and  for  the  most  part  disappear.  The  exact  local- 
itttion  of  the  sclerosis  as  described  above  can  only  be  determined  by  micro- 
•eopieal  study.  The  morbid  process  is  regarded  by  most  writers  as  beginning 
in  the  nerve-fibres,  either  as  a  parenchymatous  inflammation  (A'^ulpian,  Char- 
cot. Erb)  or  as  a  degeneration  (Leyden),  the  chronic  interstitial  inflammation 
being  a  secondary  change. 

Locomotor  ataxia  is  not  a  form  of  paralysis,  although  it  is  generally  associated 
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much  as  they  occur  in  other  forms  of  myelitis,  and  are  not 
ent  in  cases  of  ataxia.  The  "  girdle  sensation,"  which  ia 
other  inflammatory  affections  of  the  cord,  is  often  felt.  Oth( 
may  occur  in  the  first  stage  are — incontinence  of  urine,  fi 
emissions,  anaphrodisia,  or,  on  the  other  hand,  a  morbid  ex 
sexual  organs,  urethral  and  rectal  neuralgic  pains,  a  sense  of 
muscles  of  the  lower  limbs  after  any  exertion,  attacks  of  v 
panied  by  gastralgia  (cr/Vs  gastriquesi  of  Charcot),  and  paraly; 

-II  the  nerves  of  the  eyeball  (the  oculo-motorius,  the  abducens 
trochlearis),  giving  rise  to  strabismus,  diplopia,  and  ptosis, 
symptoms  may  be  transient,  and  they  may  disappear  and  re 
remaining  permanently.  Impairment  of  vision  in  some  cas 
and  it  may  end  in  amaurosis.  The  ophthalmoscope  shows  an 
whiteness  of  the  optic  papilla,  characteristic  of  atrophy  of  t 
Irregularity  of  the  pupils  is  not  infrequent.  The  pupil  on  c 
contracted  to  the  size  of  a  pin's  point,  showing  paralysis  of  tl 
and  with  this  symptom  are  sometimes  associated  dilatation  of 
increased  heat  on  the  corresponding  side  of  the  face.  The  pupil 
be  contracted  and  on  the  other  side  dilated.  OfYcner  both  pupil 
A  symptom  which  possesses  considerable  diagnostic  value  is 
contraction  of  the  pupil  on  exposure  to  light,  while  there  is 
tion  in  the  acts  of  accommodation  (Argyll-Robertson  syniptc 

jT  of  speech  from  paralysis  of  the  bypoglossus,  and  paralysis  afl 
of  the  trigeminus  and  facial  nerve,  are  occasional  symptoms 

Jp'  nerve  is  rarely  involved.  Absence  of  patellar  reflex  is  an  ei 
constant  symptom  of  locomotor  ataxia.  These  events  are  li) 
the  first  stage — that  is,  they  may  precede  the  development  of  j 
occurrence  may  be  delayed  until  the  second  stage.  They  ma 
long  period,  months  and  even  years,  the  ataxic  charaet«risti 
mark  the  second  stage  of  the  disease. 

The  ataxia  is  generally  first  manifested  in  the  lower  extreii 
however,  appear  first  in  the  upper  extremities.  This  was  tnie  c 
have  observed.  One  lower  limb  is  sometimes  affected  before  th< 
limbs  on  the  same  side  may  be  first  affected.    When  one  limb 
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lowly,  but  walks  with  precipitation.  The  legs  are  thrown  forward 
ick,  jerking  movement,  and  the  feet  are  brought  to  the  ground  on 
with  force  and  are  liable  to  strike  against  each  other.  Notwith- 
he  violence  of  the  exertions,  the  muscular  strength  being  retained 
"e  sometimes  able  to  walk  for  long  distances.  In  an  extreme  degree 
nation  walking,  even  with  the  aid  of  a  cane  or  assistants,  is  impos- 
the  patient  is  confined  to  the  chair  or  bed. 

ect  in  co-ordinating  power  over  the  upper  extremities  is  shown  by 
y  to  execute  acts  which  require  the  combined  movements  of  the 
The  patient  is  unable  to  button  or  unbutton  clothes,  and  yet  the 
'  have  not  less  force  than  in  health.  A  patient  whom  I  exhibited 
tried  in  vain  to  unbutton  his  vest,  but  his  grip  was  too  strong  to 
In  extreme  cases  the  patient  is  unable  to  guide  the  hand  to  his 
1  requires  to  be  fed  by  others. 

rtain  proportion  of  cases  the  affection  progressively  extends  over 
ary  muscular  system,  and  increases  in  degree  more  or  less  slowly, 
ive  co-ordinating  power  may  be  much  more  marked  at  some  times 
lers.  A  patient  for  some  time  under  my  observation,  who  had  suf- 
this  affection  for  five  years,  habitually  walked  with  a  certain  amount 
inty  and  irregularity,  and  enunciated  with  labor  and  slowly,  but  dis- 
?hi8  patient  at  times,  for  the  space  of  an  hour  or  so,  walked  with 
ulty,  presenting  in  a  marked  degree  the  characteristic  gait,  and  the 
nent  in  speech  was  such  that  he  was  with  difficulty  understood. 
Dxysms  recurred  on  some  days  repeatedly,  and  he  was  sometimes 
)m  them  for  several  successive  days.  This  patient  had  occasionally 
ion  and  night-blindness: 

torn,  even  when  the  affection  is  slight,  is  inability  to  stand  with  the 
L  This  symptom  is  not  pathognomonic  of  locomotor  ataxia.  The 
ith  the  feet  in  apposition  and  the  eyes  closed,  soon  reels,  and 
if  not  supported.  This  has  been  attributed  to  the  coexistence  of 
388  anaesthesia  of  the  soles  of  the  feet.  Patients,  however,  with 
B8  of  sensibility  of  the  soles,  but  who  have  not  ataxia,  are  some- 
to  stand  without  difficulty  when  the  eyes  are  closed.^  A  moderate 
'  ataxia  occasions  want  of  confidence  in  the  powers  of  locomotion, 
under  my  care  has  the  disease  only  in  a  sufficient  degree  to  walk 
ith  what  seems  an  eccentric  gait ;  but  were  he  to  cross  a  street 
ecame  necessary  to  hasten  in  order  to  get  out  of  the  way  of  car- 
would  scarcely  be  able  to  make  any  headway,  and  he  carefully 
ih  a  contingency. 

if  not  in  all  cases  the  cutaneous  sensibility  is  more  or  less  impaired. 
nt  of  sensory  paralysis  varies  in  different  cases.  Generally  both 
.  and  analgesia  are  combined.  There  is  also  diminution  of  the 
weight  and  of  temperature.  The  so-called  muscular  sense  is 
Retardation  in  the  transmission  of  sensory  impressions  to  the 
is  usually  marked.  The  difficulty  in  walking  is  increased  by  the 
t  of  sensibility.  The  patient's  eyes  are  directed  to  the  feet  and 
walking,  and  there  may  be  inability  to  walk  with  the  eyes  closed. 
idy  stated,  although  distinct  from  motor  paralysis,  the  latter  may 
th  the  ataxia,  and  may  be  either  primary  or  secondary  as  regards 
p.  In  cases  of  paralysis  from  different  spinal  affections,  the  diffi- 
ralking  depends  often  measurably  on  defective  power  of  co-ordi- 

loe  occurs,  as  a  rule,  sooner  or  later,  either  before  or  after  the 
Mkt  of  the  disease  to.  the  ataxic  stage. 

qport  of  B  case  by  Dt,  Pepper,  in  Am.  Joum,  of  Med,  Sciences^  July,  1871. 


spasmodic  movements  as  in  health.  This  is  a  point  of  dia 
ance.  Cutaneous  reflexes  are  generally  normal  or  nearly  so. 
a  long  period  the  nutrition  of  the  muscles  is  well  maintained, 
reactions  are  normal  in  uncomplicated  cases. 

In  the  advanced  or  paralytic  stage  notable  paralysis  is  adde 
The  muscles  waste,  the  patient  falls  into  a  cachectic  state,  03 
sores  occur,  and  death  takes  place  by  exhaustion.  Happily,  I 
gresses  to  this  stage  in  but  a  small  proportion  of  cases, 
reached,  if  reached  at  all,  after  a  long  period.  When  a  cert 
progress  has  taken  place,  sometimes  the  disease  remains  \ 
progress  indefinitely  or  during  life.  If  the  disease  be  progn 
ress  may  be  extremely  slow.  Notable  improvement  takes  placi 
I  have  known  the  ataxia  to  be  so  great  as  to  compel  patients  to  1 
several  months,  and  such  a  degree  of  improvement  to  follow 
able  to  walk  without  much  difficulty.  Complete  recovery  is  ext 
if  the  disease  be  not  far  advanced  it  is  possible.  Hence  the  na 
applied  by  Duchenne,  is  by  no  means  characteristic  of  the  d 
great  majority  of  cases  death  is  owing  to  some  intercurrent 
disease  may  not  interfere  with  the  continuance  indefinitely  of 
tion,  and  good  general  health. 

The  DIAGNOSIS  involves  a  discrimination  from  paraplegia,  an 
from  general  paralysis.  The  differential  diagnosis  may  be  eas 
ataxia  is  not  a  paralytic  affection ;  and  the  difficulty  in  walking 
of  the  affected  muscles  depends  not  on  deficiency  of  muscular  p< 
lack  of  ability  to  combine  and  direct  the  movements  of  the  a 
The  difference  in  this  respect  is  strikingly  shown  by  causing  U 
affected  with  paralysis  and  the  other  with  locomotor  ataxia,  1 
side.  The  paralytic  walks  with  a  feeble,  tottering,  or  shuffling 
patient  affected  with  ataxia  throws  out  his  limbs  with  force,  I 
ular,  uncertain  manner.  The  preservation  of  voluntary  n 
ataxia  is  shown  by  the  resistance  which  the  patient  is  able 
the  physician  tries  to  bend  the  limbs,  and  also  by  the  freedoi 
of  movement  when  the  patient  is  recumbent.  If  there  be 
or  less  in  desrree,  combined  with  ataxia,  it  is  not  a  difficult  pi 
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>ns  of  the  cerebellum  giving  rise  to  vertigo  may  occasion  an  embar- 
in  walking  and  standing  suggestive  of  ataxia.  The  embarrassment  is 
tigo,  and  is  analogous  to  that  caused  by  drunkenness.  With  proper 
^his  cannot  be  confounded  with  the  ataxic  difficulty.  Moreover,  the 
usually  accompanied  by  other  symptoms  pointing  to  cerebellar 

s  of  the  lateral  columns,  or  spasmodic  spinal  paralysis,  presents 

characters  which,  as  will  be  seen,  are  sufficient  for  the  discrimina- 
is  affection.     The  muscles  in  locomotor  ataxia  are  notably  relaxed. 
the  appearance  of  ataxia  the  diagnosis  may  be  considered  estab- 
ancinating  pains,  absence  of  patellar  reflex,  and  the  Argyll-Bobert- 
are  all  present  as  symptoms. 

lOLOQY  of  locomotor  ataxia  relates  to  age,  sex,  over-exertion  of  the 
ogether  with  exposure  to  cold  and  sexual  excesses.  The  disease 
ry  rarely  prior  to  adult  life.  In  the  great  majority  of  cases  the 
etween  thirty  and  fifty  years.  Men  are  oftenor  affected  than  women, 
je  has  been  observed  to  follow  various  affections — namely,  rheuma- 
igra,  epilepsy,  hysteria,  etc. — but  the  diversity  of  these  antecedent 
renders  it  doubtful  that  the  sequence  denotes  any  etiological  connec- 
le  personal  history  in  many  cases  gives  nothing  definite  as  regards 
ion.  Syphilis  seems  to  be  an  undoubted  factor  in  the  causation  of 
proportion  of  cases  of  locomotor  ataxia — a  proportion,  however, 
lot  more  than  30  or  40  per  cent,  of  the  cases.  The  analysis  of  the 
«rs  antecedent  syphilis  to  have  been  generally  mild,  and  that  the 
jurs  from  five  to  ten  years  after  the  syphilitic  infection. 
lENT. — The  nitrate  of  silver,  the  iodide  of  potassium,  arsenic,  the  '4^  ^''' 
f  barium,  and  phosphorus  are  remedies  recommended  in  this  dis-  ^  y 
ch  has  been  found  useful  by  some,  and  not  so  by  other  observers. 

entitled  to  be  considered  as  specially  curative.     Their  degree  of      (x  'S 
\  is  limited  in  the  cases  in  which  they  appear  to  be  useful.     The    ^     ^  . 

silver  may  be  given  continuously  in  doses  of  from  a  third  to  a  O*-  ^ 
I  grain  for  several  weeks,  and  it  should  then  be  suspended  for  a 
Phosphorus  has  seemed  to  me  to  be  useful  in  several  cases.  It 
ven  in  the  form  of  phosphide  of  zinc  or  of  the  oleaginous  solution, 
ho  have  had  large  experience  in  electro-therapeutics  bear  testimony 
fulness  of  electricity.  Both  the  faradic  and  galvanic  forms  are  use- 
tter  having  the  more  testimony  in  its  favor. 

1  baths  are  generally  regarded  with  disfavor  by  those  who  have 
their  effetts  in  a  considerable  number  of  cases.     Sponging  the  body 

or  tepid  water  and  the  hydropathic  packing,  the  latter  employed 
and  moderation,  are  recommended.  The  usefulness  of  these  meas- 
ell  as  of  electricity  and  the  other  remedies  which  have  been  named, 
cplained  by  their  general  influence  upon  the  functions  of  the  body, 
tnce  reaching  thus  indirectly  the  local  disease. 

8  general  agreement  as  to  the  inutility  of  local  depletion  and  coun- 
on. 
icinating  pains,  the  attacks  of  gastralgia  with  vomiting,  seminal 

the  affections  of  the  joints,  the  retention  or  incontinence  of  urine, 

complications,  claim  of  course  appropriate  measures  of  treatment. 
I  the  sciatic  or  other  nerves  which  are  the  seat  of  severe  pain  is  a 
peration  which  has  afforded  great  relief  in  some  cases,  and  has  been 
enefit  in  other  cases.     It  is  only  a  palliative  measure. 
es  to  improve  and  maintain   nutrition,  to  invigorate  the  general 

remove  coexisting  disorders,  and  to  palliate  symptoms,  doubtless 
toward  preventing  or  retarding  the  progress  of  the  disease. 
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Inasniucb  as  measures  of  treatment  appear  in  not  a  few  *- 
or  retanJ  the  progress  of  the  diiiease,  it  ia  obvious  that  an  ci  ^iMt  j 

hli^hly  iinportafit.     It  is  iiuportant  to  reco^inize  the  sitruificarKv  \»f  llm  ^vniiv 
toiH!*  whicli  precede  the  ataxic  st-age^  with  the  hope  that   as  a  re?fuh  uf  jtidj. 
cious  mana^^*tuerit  the  disease  may  not  advance  to  thi&  fetaj^e.     There  hvbi 
to  ho  no  good  reason,  a  prinn\  why  the  disease  might  not  becoQie  stmlioumj 
to  8uy  the  leiist,  at  this  aa  well  aji  at  the  seoood  stage. 

Hereditary  Ataxia. 

This  rare  affection  was  first  described  by  Friedreich  in  ISG^,  and 
times  called  FnWfreivh's  tfiMfiM,  Although  several  cn^^s  of  ty]»i« 
motor  ataxia  sometimes  occur  in  the  same  family,  in  Fn<Mjreich^$  dm^ 
there  are  certaiti  peculiarities  in  the  symptoms  and  the  pathologic&l  kmni^ 
which  di>tinguish  the  disease  from  typical  locomotor  ataxia. 

A  number  of  members  of  the  same  family  are  usually  affocted.  lo  « 
observation  of  Carr^  there  were  18  cases  of  ataxia  in  one  family,  occurnuir 
during  three  generations.  Dr  W.  E.  Smith  has  reported  f*  ca^ei  of  kftil* 
itary  ataxia  in  one  family/  The  female  members  of  the  family  seerotAbe 
more  subject  to  the  diseaiae  than  the  male,  although  ihis  has  tiot  Iffn 
obser\red  in  all  instances.  The  first  sympt^oms  generally  appear  in  cbiW- 1 
hood,  often  about  the  age  of  puberty,  but  sometimes  earlier  or  later. 

An  initial  stage  of  lancinating  pains  is  wanting.     Ataxia  is  the  first  ftytap^I 
torn.     Patellar  reflex  disappears.     In  typical  cases  sensation  is  intact.    Ky«-I 
symptoms  are  absent.     There  is  a  peculiar  disturbance  of  8pe<?ch,  due  \in^ 
ably  to  inco-ordination  in  the  movement  of  the  muscles  involved  in  articukti^ft 
Nystagmus  has  been  repeatedly  observed.    Spastic  paralysis  with  contractuni 
and  often  with  muscular  atrophy,  occurs  alter  the  ataxia  has  cxist<Hi  soil 
time.     Spinal  curvature,  usually  in  the  form  of  scoliosis,  is  a  fre(|ucnt  styt"| 
torn.     Bladder  and  rectal  disturbances  arc  absent  or  they  occur  only  in  n  la 
8tage<     The  duration  of  the  disease  is  vary  bng,  extending  often  over  tbxf 
years* 

The  pathological  legion  consists  in  gray  degeneration  or  >  f 

posterior  columns,  of  the  direct  cerebellar  fibres,  and  of  the  p\  i  »^ 

SometinicH  there  is  de^ent«ration  of  the  gawglion-eclls  in  the  anterior  hiti 
but   whether  this  be  only  a  complication  or  not  is  uncertain. 

The  disease,  so  far  a?*  ktiown,  is  incurable.     The  indications  for  trentas ' 
are  similar  to  those  in  typical  locomotor  ataxia. 

In  this  connection  may  be  mentiuned  the  ocoasitmal  oecurrenee  of  Fo-4^t^ 
actttr  ttfttxi'i^  observed  most  fre<|uenlly  after  diphtheria,  varifiU,  ami  rar 
other  infectious  diseases.  The  symptoms  resemblf  those  of  ordinary  1<p 
motor  ataxia.  Recovery  often  takes  place  or  the  disease  may  hcco 
chrouic.     Nothing  is  known  of  the  pathological  lesions  of  acute  lUxii 


Acute  Anterior  Poliomyelitis— Spinal  Paralysis  of  Chile 

The  primary  pat|jologi<*iil   lksio.n  of  infantile  spinal  paralysis  is  an  arri 
circumscribed  myeliti(«  i»r  the  anterior  hi*rns  extending  over  a  variable 
tioji  of  the  Cord.     The  few  autopHies  which  have  bi*en  made  in  an  earl^j 
of  the  affection   revmil   iiiidoubted   evidences  of  inflammation  of  th*»  an 
corn u a  in  the  pre?;ence  of  leucoeytes,  proliferating  neurogHa*relU,  and  he 
orrhages.     Opportunities  for  examining  the  eord  at  a  Iat4?  stage  of  the 

*  W.  Evereil  Smiih,  "  Here<.litary  or  Degenerative  Ataxia,**  BtMioti  MetL  and  Sm 
Jmm,,  Oct,  lo,  18»o. 
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not  rare.  At  this  period  one  or  both  anterior  horns  in  a  situation 
iding  to  the  origin  of  the  nerves  supplying  the  paralyzed  muscles 
nken.  Upon  ujicroscopical  examination  the  ganglion-cells  of  the 
horns  in  this  situation  are  atrophied,  and  may  have  entirely  disap- 

The  surrounding  tissue  is  sclerotic.  The  sclerosis  may  extend  a 
jTond  the  gray  matter  into  the  adjoining  antero-lateral  columns. 
3ntial  lesion,  therefore,  of  infantile  spinal  paralysis  is  an  acute 
al  myelitis  of  the  anterior  cornua  resulting  in  atrophy  of  the 
anglion-cells  and  sclerosis  of  the  neuroglia.  When  the  paralysis 
be  lower  extremities  the  poliomyelitis  is  in  the  lumbar  enlarge- 
Nhen  the  upper  extremity  is  paralyzed  there  is  poliomyelitis  of 
ical  enlargement. 

uld  naturally  be  expected  (see  p.  730),  the  disease  of  the  ganglion- 
the  anterior  horns  is  followed  by  degeneration  of  the  nerves  and 
in  connection  with  the  cells.  The  degeneration  of  the  nerves  is 
nzed  by  disintegration  of  the  myeline  sheaths,  increase  in  the  nuclei 
leath  of  Schwann  and  of  the  endoneurium,  atrophy  of  the  axis-cylin- 
.  eventually  new  growth  of  interstitial  connective  tissue  within  the 
ink.  The  degeneration  of  the  muscles  is  characterized  by  similar 
—namely,  atrophy  of  the  muscular  fibres,  increase  in  the  sarcolcmma 
id  of  the  interstitial  cells,  and  a  gradual  replacement  of  muscular 
B  by  connective  tissue,  which  may  be  so  infiltrated  with  fat-cells  as 
&1  the  actual  atrophy. 

rMPTOMS  of  this  disease  in  children  are  strikingly  distinctive.  The 
story  of  a  typical  case  is  as  follows :  A  child  is  suddenly  attacked 
er,  perhaps  in  the  night,  having  been  at  bedtime  apparently  per- 
3II.  The  fever  has  considerable,  it  may  be  great,  intensity.  It  is 
lied  by  cerebral  symptoms — namely,  vertigo,  somnolence,  coma,  and 
!8  convulsions.  There  is  also  pain  in  the  spine  and  extremities.  The 
I  the  concomitant  symptoms  subside  and  disappear  after  a  minimum 
of  a  few  hours  or  a  maximum  duration  of  a  few  days.  The  patient 
e  seemed  to  have  had  a  febricula.  As  a  sequel  of  the  fever  paralysis 
ered,  generally  quite  unexpectedly.  The  paralysis  may  be  at  first 
to  one  extremity,  much  oftener  a  lower  than  an  upper.  It  may 
txtend  to  another  extremity,  and  it  may  involve  the  four  extrcm- 
he  extension  from  one  part  to  other  parts  takes  place  quickly — that 
I  a  few  hours  or  at  most  a  few  days — and  the  paralysis  as  quickly 
complete.  There  is  no  sensory  paralysis.  After  a  few  days  the  lia- 
an  extension  of  the  motor  paralysis  ceases.  As  regards  the  parts 
1  cases  differ  widely.  The  paralysis  may  be  confined  to  one  lower 
J ;  but  oftener  both  lower  limbs  are  affected.  Cases  occur,  but  they 
mely  rare,  in  which  either  one  or  both  of  the  upper  limbs  are  alone 
More  or  less  of  the  muscles  of  the  trunk  may  be  involved.  Not 
itly  the  paralysis  does  not  affect  all  the  muscles  of  the  extremities, 
)nfined  to  certain  groups  of  muscles. 

are  occasional  variations  from  the  foregoing  history  as  regards  the 
I  the  concomitant  symptoms.  The  fever  may  be  slight,  and  in  rare 
i  wanting.  More  or  less  of  the  cerebral  symptoms  may  be  absent. 
»r  do  not  represent  any  definite  cerebral  affection,  and  they  are  prob- 
dent  to  the  fever.     The  fever  has  been  considered  as  symptomatic 

spinal  inflammation.  The  intensity  of  the  fever  in  some  cases,  and 
;  duration,  sometimes  lasting  only  a  few  hours,  militate  against  this 
t  is  more  rational  to  consider  the  fever  as  essential  or  idiopathic.  If 
rr  view  be  accepted,  the  spinal  affection  is  to  be  regarded  as  a  local 
ation  of  a  general  disease,  holding  to  the  latter  perhaps  a  relation 


vanic  excitability  ot  the  nerve  at  the  same  time  disappears, 
excitability  of  the  muscle,  on  the  other  hand,  is  increased,  th 
ing  often  for  several  months.  The  muscular  contractions  ai 
prolonged,  and  the  anodal  closure-contraction  equals,  and  fiua 
cathodal  closure-contraction.  After  about  three  months  th 
vanic  excitability  is  diminished  in  consequence  of  atrophy 
of  the  muscular  fibres.  The  qualitative  changes  remain, 
finally,  total  disappearance  of  the  galvanic  muscular  excite 

If  after  two  weeks  the  contractility  of  the  muscle  to  the  im 
current  be  not  destroyed,  there  is  a  good  chance  of  restoratior 
muscle.  Restoration  is  also  possible  after  the  disappearance  < 
tability  during  the  period  of  increased  galvanic  excitability, 
pulses  can  be  transmitted  through  the  nerves  before  the  fan 
returns. 

Speedy  and  notable  wasting  of  the  muscles  which  present 
degeneration  is  a  diagnostic  feature.  This  occurs  too  early 
rapidly  to  be  referable  simply  to  disuse ;  it  denotes  trophic  c 
is  evidence  of  a  connection  of  nutrition  with  the  ganglion-celli 
portion  of  the  gray  matter  of  the  cord.  The  atrophy  in  son 
proceed  to  such  a  degree  that  all  trace  of  the  muscular  tissue  1 
The  temperature  of  the  surface  over  the  paralyzed  parts  is  lo 
mined  by  the  thermometer  as  well  as  the  touch,  and  the  s 
appearance. 

Within  a  few  weeks  improvement  begins  either  in  all  or  in 
ber  of  the  paralyzed  muscles.  In  a  small  minority  of  cas( 
ment  in  all  the  muscles  goes  on  to  complete  recovery.  In  thi 
of  cases  the  improvement  is  limited  to  muscles  incompletely 
retaining  more  or  less  susceptibility  to  the  faradic  current 
which,  after  the  lapse  of  several  weeks,  are  without  any  im] 
rule  remain  permanently  paralyzed.  As  regards  the  numbe 
tion  of  the  muscles  so  remaining  different  cases  present  g 
The  permanent  paralysis  may  be  confined  to  one  lower  limb 
limbs,  to  an  upper  limb,  to  an  upper  and  lower  limb,  etc.  It 
the  muscles  of  a  limb  to  remain  paralyzed  in  an  equal  deg 
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arrested.  Owing  to  a  want  of  a  proper  antagonism  of  the  muscles, 
ns  of  the  feet  and  hands  are  common.  The  joints  become  loose  and 
mit  of  ready  dislocations.  The  painful  spectacles  so  often  met  with 
ened,  flaccid  limbs,  club-foot,  ete.,  if  not  congenital,  are  generally 
consequences  of  this  disease. 

IAONOSI8  of  this  disease,  as  regards  other  paralytic  affections,  after  the 
nent  of  paralysis  is  easy.     The  diagnostic  points  summarized  are  as 

The  paralysis  following  an  initial  fever  and  affecting  muscles  in 
iccession  and  in  an  irregular  manner ;  the  paralysis  of  a  certain 
of  muscles  rapidly  becoming  complete ;  the  rapid  appearance  of  the 
of  degeneration  and  the  speedy  disappearance  of  reflex  and  tendon 
;  early  and  progressive  atrophy  of  paralyzed  muscles ;  absence  of 
sia ;  coldness  and  blueness  of  the  skin  over  the  paralyzed  limbs ;  no 
f  to  gangrenous  inflammation  of  parts  exposed  to  pressure ;  begin- 
provement  within  a  few  weeks  in  some,  and  sometimes  in  all,  of  the 
td  muscles ;  permanent  paralysis  of  certain  of  the  affected  muscles  in 
It  majority  of  cases.  The  discrimination  from  the  cerebral  paralysis  -j  iq 
ren  has  been  already  considered.  / '  | 

ossess  no  actual  knowledge  of  the  etiology  of  this  disease  beyond  its 
specially  incident  to  childhood.  Children,  usually  from  one  to  four 
r  age,  are  attacked  when  apparently  in  perfect  health  and  when 
is  apparent  on  which  suspicion  can  rest  as  causing  the  attack, 
icts  render  probable  a  special  cause,  the  nature  and  source  of  which 
nown. 

isease  involves  very  little  danger  to  life.  As  regards  prognosis,  the 
-elates  to  permanent  paralysis  with  atrophy  of  a  greater  or  less  num- 
Duseles  and  the  deformities  arising  therefrom. 

bject  of  TREATMENT  in  the  early  stage  of  the  disease  is  the  prevention 
: ;  in  other  words,  the  prevention  of  the  changes  in  the  anterior  gray 
of  the  cord,  on  which  depend  the  permanent  paralysis  and  atrophy  of 
>f  muscles  corresponding  to  the  situation  and  the  extent  of  the  spinal 

For  this  object  the  treatment  indicated  in  acute  myelitis  is  recom- 
— namely,  active  purgation,  local  bloodletting  by  cups  or  leeches, 
lication  of  cold  to  the  spine,  dry  cupping  and  vesication,  mercurial 
ns,  the  internal  administration  of  ergot,  belladonna,  and  the  iodide 
isium.  The  physician  must  use  his  discretion  in  the  employment  of 
easares,  having  due  regard  to  the  age  and  the  constitution  of  the 

Could  the  diagnosis  be  made  in  the  initial  febrile  stage,  perhaps 
>uld  be  accomplished  by  antipyretic  treatment  than  by  the  measures 
amerated.     Unfortunately,  a  positive  diagnosis  is  rarely  made  in  this 

treatment  after  the  occurrence  of  paralysis  has  for  its  object  the 
on  of  motor  power  over  the  paralyzed  muscles  and  the  prevention 
►hy.  For  these  objects  the  reliance  is  chiefly  on  electrical  treatment, 
gists  are  generally  agreed  upon  the  superiority  of  the  galvanic  cur- 
t  faradic  electricity  may  be  combined  with  advantage.  The  electrical 
fit  should  be  continued  steadily  for  many  months.  Hydropathy 
id  with  proper  care,  and  massage,  are  useful.  The  system  should  be 
urished  and  invigoirated  by  hygienic  measures,  together  with  tonic 
B  whenever  these  are  indicated  by  debility,  want  of  appetite,  feeble 
D,  ete. 

treatment  of  the  deformities  which  are  likely  to  follow  this  disease 
thin  the  province  of  surgery. 
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clcs  reflex  and  electrical  excitability  is  soon  greatly  lesscne 
is  no  impairment  of  sensation.  The  bladder  and  rectum  are 
sexual  function  is  not  involved.  After  the  lapse  of  from 
improvement  in  certain,  or  it  may  be  in  all,  the  paralyzed 
If  improvement  begin  in  all  and  progress,  the  recovery  i 
after  several  weeks  or  months.  The  improvement  and  re 
may  be  limited  to  a  certain  proportion  of  the  paralyzed  i 
or  less  number  remaining  permanently  paralyzed.  These 
and  as  remote  consequences  distortions  occur,  but  in  a  Ics 
childhood. 

The  main  difficulty  in  diagnosis  is  to  distinguish  acute  ai 
litis  in  the  adult  from  primary  degenerative  neuritis  involvin 
In  both  affections  there  is  muscular  paralysis  with  rapid 
reaction  of  degeneration,  but  in  neuritis  there  are  usually 
pains,  and  oft«n  other  sensory  disturbances  lacking  in  pel 

The  objects  of  treatment  and  the  measures  to  be  pursued 
in  the  disease  occurring  in  childhood. 

Subacute  and  Ohronic  Anterior  Poliomyelitii 
and  Ohronic  Atrophic  Spinal  Paral] 

Duchcnne  first  described,  under  the  name  of  subacute  antei 
paralysis,  an  affection  characterized  by  the  gradual  or  by  tl 
ment  of  paralysis — first,  usually,  of  the  lower  and  then  of  tl 
ties — without  marked  disturbances  of  sensation,  combined 
atrophy  of  the  paralyzed  muscles,  and  by  loss  of  reflex  and 
ability.  The  recorded  post-mortem  examinations  do  not  su 
statements  as  to  the  anatomical  basis  of  the  disease.  It  is  1 
disease  is  pathologically  a  subacute  or  a  chronic  myelitifl 
horns. 

The  clinical  characteristics  are  analogous  to  those  of  th' 
exclusive  of  symptoms  denoting  acutcness.  Fever  is  mbsen 
ment  of  the  paralysis,  as  a  rule,  is  not  rapid  but  gradual,  exten 
or  even  years.     Groups  of  muscles  of  the  lower  extremitiei 
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in  proportion  of  cases,  the  recovery  is  limited  to  a  greater  or  less  num- 
the  paralyzed  muscles,  the  others  reinaining  permanently  paralyzed. 
ions  follow  the  disturbance  of  the  normal  equilibrium  of  antagonizing 
s.  Death  is  sometimes  caused  by  an  extension  of  the  paralysis  upward, 
deglutition  and  respiration  become  affected. 

paralytic  affection  is  distinguished  from  progressive  muscular  atrophy 
!  fact  that  paralysis  precedes  the  atrophic  degeneration  of  muscles, 
.8  in  the  latter  affection  atrophy  of  the  muscles  is  the  primary  event, 
eh  the  loss  of  muscular  power  is  an  effect.  Moreover,  in  the  latter 
»n  the  atrophy  affects  parts  of  the  muscles,  more  or  less  of  the  fibres 
ng  their  susceptibility  to  reflex  action  and  electricity.  In  chronic  ante- 
liomyelitis,  on  the  other  hand,  the  loss  of  motor  power,  together  with 
reflex  and  electrical  excitability,  extends  over  the  whole  of  the  muscles 
1.  The  main  difficulty  is  to  distinguish  subacute  and  chronic  anterior 
yelitis  from  primary  multiple  neuritis.  It  is  probable  that  many  cases 
latter  affection  have  been  erroneously  referred  to  poliomyelitis.  The 
K>int8  in  diagnosis  are  mentioned  in  the  preceding  article, 
objects  and  measures  of  treatment  are  the  same  as  in  acute  poliomye- 
ler  the  acute  stage  has  passed.  With  our  present  knowledge,  the 
'eliance  is  on  the  judicious  and  persistent  employment  of  electricity, 
Jly  of  the  galvanic  current. 

Progressive  Muscular  Atrophy. 

frenive  muscular  atrophy  was  described  first  under  this  name  by  Aran 
0.  In  1855,  Cniveilhier  also  investigated  the  disease,  particularly  from 
^logical  point  of  view.  The  affection  has  been  called  by  English  writers 
|f  or  creepitiff  palsy.  There  has  been  much  controversy  as  to  whether 
msry  seat  of  the  disease  be  in  the  muscles  (the  myopathic  theory)  or 
spinal  cord  (the  neuropathic  theory).  We  are  indebted  especially  to 
irt  Clarke  and  to  Charcot  and  his  school  for  repeated  and  careful 
(Topical  examinations  of  the  spinal  cord  in  cases  of  progressive  mus- 
itrophy.  These  investigators  have  observed  with  great  uniformity,  as 
«ntial  lesion,  atrophy  of  the  ganglion-cells  in  the  anterior  horns,  com- 
with  chronic  interstitial  inflammation  about  the  atrophied  cells.  The 
eld  by  Friedreich  that  these  changes  in  the  spinal  cord  are  not  pri- 
but  secondary  to  the  muscular  atrophy,  has  not  met  with  favor,  and  is 
harmony  with  the  fact  that  muscular  atrophy,  when  undoubtedly  pri- 
may  exist  for  a  long  time  without  alterations  in  the  cord,  and  that  the 
V  of  ganglion-cells  which  follows  amputations  is  not  to  be  compared  in 
and  degree  with  the  atrophic  changes  in  progressive  muscular  atrophy. 
umpathic  origin  of  typical  cases  of  progressive  muscular  atrophy  (that 
he  type  of  Aran  and  of  Duchenne^  may  be  considered,  therefore,  as 
strated ;  but  it  is  also  certain  that  there  are  cases  even  of  widespread 
lar  atrophy  which  may  bear  great  resemblance  to  the  Aran-Duchenne 
nd  in  which  the  most  searching  micro5;copical  examination  has  failed 
?al  any  atrophy  of  ganglion-cells  or  other  changes  in  the  spinal  cord. 
\  of  this  nature  of  great  similarity  to  typical  progressive  muscular 
f,  but  differing  from  it  in  certain  particulars,  has  been  reported  by 
eim.*  He  failed  to  discover  any  diminution  in  the  number  or  size  of 
m-cells  in  the  cord.  We  must  therefore  admit  that  there  arc  certain 
of  progressive  muscular  atrophy  which  differ  more  or  less  widely  from 
pica!  variety,  and  which  are  myopathic  in  their  origin.  Our  informa- 
to  the  points  of  distinction  between  the  myopathic  and  the  neuropathic 

>  Ai-chivjiir  PfychUUrU,  1878,  Bd.  8. 
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forms  of  progressive  muscular  atrophy  is  as  yet  so  imperfect  that  it  won) 
not  be  profitable,  within  the  limits  of  this  work,  to  attempt  to  cla&sify  an 
describe  separately  different  forms  of  the  disease.  We  may  hope  that  in  tli 
future  their  distinctive  characters  will  be  better  understood.  In  the  preset 
article  the  ordinary  form  of  progressive  muscular  atrophy  will  be  describee 
This  may  be  considered  to  be  neuropathic  in  origin. 

Progressive  muscular  atrophy  may  be  primary/  or  secondary.  In  tb 
secondary  form  (deuteropathic  of  Charcot)  the  chronic  anterior  poliomyeliti 
is  secondary  to  some  other  morbid  process  in  the  cord,  such  as  primary  lat 
eral  sclerosis(?),  posterior  spinal  sclerosis,  spinal  meningitis,  and  insular  ach 
rosis.  Of  the  secondary  form,  that  consecutive  to  lateral  sclerosis  is  the 
most  important,  and  is  called  amyotrophic  lateral  sclerosis.  It  will  reoeitfl 
consideration  in  a  separate  article.  The  intimate  connection  between  chroiue 
bulbar  paralysis  and  progressive  muscular  atrophy  in  symptomatology,  devel- 
opment, and  pathology  has  already  been  mentioned  in  treating  of  the  former 
aifection. 

The  ANATOMICAL  APPEARANCES  in  the  spinal  cord  in  cases  of  progreswire 
muscular  atrophy  are  similar  to  those  met  with  in  the  later  stages  of  iofintile 
spinal  paralysis.     The  primary  change  is,  however,  best  regarded  as  a  degen- 
erative atrophy  of  the  ganglion-cells,  and  not  as  a  myelitis.    Xo  changes  may 
be  visible  to  the  naked  eye,  or  a  more  or  less  distinct  atrophy  of  the  anterior 
horns  may  be  discerned.     The  microscopical  examination  shows  the  varioni 
stages  of  pigmentary  and  sclerotic  atrophy  of  the  motor  ganglion-cells  in  the 
anterior  horns,  the  presence  of  a  few  granular  corpuscles,  and  increase  with 
induration  of  the  interstitial  tissue,  especially  well  marked  in  the  neighhor* 
hood  of  the  atrophied  cells  or  cell-groups.    Gray  degeneration  of  the  anterior 
ner\'e-ro6ts  and  of  peripheral  nerves  supplying  the  affected  muscles  is  alio 
present.     The  changes  in  the  muscles  are  not  those  of  a  simple  fatty  degea- 
eration,  as  was  at  one  time  supposed.   They  consist  in  a  simple  atrophy  of  the 
muscular  fibres,  which  become  smaller  and  smaller,  but  preserve  their  8tri» 
until  much  reduced  in  size.     Many  of  the  fibres  possess  a  greatly  increued 
number  of  sareolemma  nuclei,  and  some  may  present  the  characters  of  fattj 
degeneration.    The  interstitial  tissue  is  at  the  same  time  increased  in  amoiul, 
ajid  may  contain  some  fat-cells.    It  is  a  noteworthy  fact  that  the  affected  du- 
cles  do  not  undergo  atrophy  in  their  entire  volume  at  once,  as  is  the  cue  ii 
infantile  spinal  paralysis,  but  that  individual  fibres  or  bundles  of  fibres  becone 
atrophied,  while  adjoining  fibres  may  remain  of  normal  size.    This  pecoliaritj 
of  atrophy  of  individual  fibres  or  of  single  bundles  in  a  muscular  niassfonu 
one  of  the  distinguishing  characters  of  progressive  muscular  atrophy. 

Progressive  muscular  atrophy  generally  begins  in  one  of  the  upper  extrefr 
i ties,  often er  in  the  right  than  in  the  left.  The  affection  is  at  first  uitualij  lin* 
ited  to  a  certain  number  of  muscles.  In  the  larger  proportion  of  cases  fcm 
of  the  muscles  of  the  hand  are  primarily  affected.  The  muscles  fonningthe 
ball  of  the  thumb  and  the  ball  of  the  little  finger  and  the  interossetius  mm- 
cles  are  first  atrophied.  Less  frequently  the  muscles  of  the  shoulder  or  of 
the  arm  or  of  the  forearm  are  the  first  to  become  atrophied.  CorrespoinliBg 
muscles  of  the  other  extremity  are  likely  to  become  subserjuently  affected,  the 
affection  thus  exemplifying  the  law  of  parallelism.  More  or  less  graduAllr 
the  affection  extends  over  the  muscular  system.  Not  only  the  mosclei  of 
the  extremities,  but  those  of  the  trunk,  are  likely  to  become  atrophied,  and 
in  some  cases  the  latter  are  first  affected.  The  intercostal  muscles  and  the 
diaphragm  may  be  involved,  and  death  may  be  produced  by  apncea.  The 
muscles  of  deglutition  may  become  involved,  and  the  affection  may  prove 
fatal  by  causing  inanition.    The  affection  is  limited  to  the  voluntary  muEclei 
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ked  degree  of  atrophy  of  external  muscles  renders  the  appearance 
and  characteristic.  In  a  case  which  came  under  my  observation 
•hy  was  limited  to  the  muscles  of  the  left  shoulder,  arm,  and  for^- 
le  right  scapula  was  well  covered  by  its  muscles,  but  on  the  left 
bone  was  conspicuous,  its  boundaries  distinct,  and  the  spinous  ridge 
5.  The  whole  of  the  upper  limb  was  attenuated,  presenting  a  remark- 
rast  with  its  fellow.  In  a  case  reported  by  Reade,  the  patient,  a  young 
•n  stripped  to  the  waist  ^^  exhibited  the  neck,  chest,  and  arms  to  the 
Its  reduced  to  the  most  abject  degree  of  emaciation.  The  emaciation 
ctly  symmetrical ;  the  greater  and  lesser  pectoral  muscles  were  little 
se  than  the  strongest  brown  wrapping-paper ;  the  muscles  of  the 
erior  and  posterior,  proportionately  attenuated ;  the  muscles  on  the 
particularly  the  supra-  and  infraspinatus,  were  so  much  diminished 
»w  the  spine  of  the  bone  with  distinctness  only  less  than  the  dry 

prominences  from  the  deltoids  were  gone,  and  the  muscles  of  the 
ere  reduced  to  the  cellular  membrane,  the  mere  elementary  outline 
nscles,  the  biceps  and  triceps  especially.  From  the  elbows  the  mus- 
le  forearms  and  hands  displayed  the  full  development  of  a  robust 
t>us  man  of  his  stature,  with  all  the  concomitant  power,  sensibility^ 
ude  for  use.  All  the  muscles  outside  the  pelvis  and  those  of  the 
xtremities  were  full,  strong,  and  well  formed."^  A  patient,  in  Belle- 
lital  presents  great  attenuation  of  the  arms  and  thighs,  the  forearms 
retaining  a  large  muscular  development.  In  this  case  the  muscles 
kck  are  affected,  so  that  in  walking  the  spine  is  curved  backward, 
aising  the  upper  extremities  the  scapulae  are  thrown  outward  in  a 
le  manner,  forming  what  has  been  called  the  '*  wing  shoulder."  In 
jase  the  atrophy  is  limited  to  the  feet  and  about  two-thirds  of  the 
of  the  calves,  the  remaining  third  of  the  latter  being  unaffected. 

have  the  appearances  of  bones  covered  only  with  integument. 
ve  been  reported  in  which  the  affection  extended  over  the  greater 
he  voluntary  muscular  system.  The  tongue,  the  muscles  of  mas- 
:he  facial  muscles,  and  the  muscles  of  the  larynx  may  be  included 
ineral  atrophy.  In  a  case  cited  by  Thouvenel  the  power  of  mov- 
imbs  and  body  was  lost,  and  the  patient  was  able  only  to  move 

feebly.     The  tongue  was  involved  in  this  case,  and  deglutition  was 

Trousseau  refers  to  a  case  treated  by  Bretonneau  in  which  the 

speech  and  all  voluntary  movements,  except  of  the  head  and  of  the 
•  of  the  right  hand,  were  lost.  This  patient,  a  female,  held  commu- 
with  her  family  by  indicating  letters,  in  this  way  forming  words  and 
.  She  dictated  in  this  manner  her  last  will  and  testament.  When 
»hy  is  limited  to  a  few  muscles  the  loss  of  substance  is  rendered 
by  the  normal  size  of  the  adjacent  muscles.  Atrophy  of  one  class 
ea — for  example,  the  flexors  or  extensors  of  the  limbs — causes  dis- 
jT  the  contraction  of  the  muscles  which  are  not  affected,  the  contrac- 
ng  from  the  loss  of  antagonism.  Distortions  of  the  head,  trunk, 
tmities  may  be  produced  by  the  limitation  of  the  atrophy  to  certain 
or  by  the  progress  of  the  atrophy  being  much  greater  in  some  mus- 

in  others.  The  characteristic  appearances  belonging  to  the  affection 
t  a  physiognomy  by  which  it  is  readily  recognized  in  well-marked 
mong  the  frequent  deformities  may  be  mentioned  the  claw-like  hand, 
n  griffe.  The  first  phalanges  are  extended,  the  second  and  third  are 
This  deformity  is  due  to  paralysis  of  the  interoi?seous  and  lumbrical 

In  the  early  part  of  its  progress  the  disease  may  escape  recognition 
t  examination  be  not  made. 

'  Dublin  Quarterly  Journal, 


intact,  and  there  are  no  symptoms  pointing  to  intracranial 
appetite,  digestion,  and  nutrition  may  continue  unaffected.  1 
of  power  over  the  bladder  or  rectum,  even  when  the  affection  i 
nor  does  the  heart  become  affected.  Constipation  may  be  pre 
phy  of  the  abdominal  muscles.  The  affected  muscles  lose  their 
tility  only  in  proportion  as  they  become  atrophied  and  degene 
fibres  which  are  unaffected  respond  to  the  electrical  current, 
it  is  difficult  to  make  out  the  reaction  of  degeneration,  which  is 
atrophied  fibres,  but  by  careful  examination  it  has  been  detec 
greatly  atrophied.  This  apparent  preservation  of  electrical  cont 
to  distinguish  the  affection  from  the  wasting  of  muscles  incide 
and  chronic  forms  of  anterior  poliomyelitis,  which  have  beei 

The  progress  of  the  affection  is  slow.  More  or  less  slowl 
is  thus,  as  a  rule,  progressive,  as  the  name  implies.  This  n 
not  without  many  exceptions.  Often  it  remains  stationary  af 
gressed  to  a  certain  extent.  In  a  few  cases  recovery  may  b 
place  ;  that  is,  the  affection  ceases  without  leaving  any  perma 
or  notable  debility.  It  may  continue,  slowly  progressing,  a  gi 
years  before  tending  to  a  fatal  result.  The  prognosis  is  extr 
able.  The  most  to  be  hoped  for  is  that  it  will  cease  to  progr 
progress  will  be  very  gradual.  Retrogression  is  not  to  be 
much  change  in  the  muscles  has  taken  place.  Life  may  be 
apnoea  if  the  respiratory  muscles  become  affected,  or  by  inanil 
phy  of  the  muscles  concerned  in  deglutition.  In  other  cas 
place  aft^r  a  long  and  tedious  confinement  to  the  bed  if  the 
carried  off  by  some  intercurrent  disease. 

As  regards  duration,  the  following  are  the  results  of  the  i 
cases  by  lloberts :  Mean  duration  of  cases  ending  in  recoven 
two  months ;  of  cases  ending  in  permanent  arrest,  two  years  ancj 
of  cases  ending  fatally,  five  years  and  two  months.  Of  tl 
recovered,  the  longest  duration  was  two  and  a  half  years,  an 
eight  months.  Of  the  cases  proving  fatal,  the  longest  durati 
throe  years,  and  the  shortest  twelve  months.  The  longest 
arrest  continued  active  for  seven  years,  and  the  shortest  for 
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ces ;  and  the  existence  of  paralysis  only  in  proportion  to  the  degree  of 

CAUSATION  is  ohscure.  The  affection  rarely  occurs  under  adult  age, 
is  unusual  after  middle  life.  Males  are  much  oftener  affected  than 
s.     There  is  no  connection  with  social  condition  or  particular  occupa- 

Seyeral  members  of  the  same  family  in  repeated  instances  have  been 
d,  but  most  cases  of  hereditary  muscular  atrophy  do  not  belong  to  the 
Duchenne  type.  It  has  been  supposed  in  some  cases  to  proceed  from 
muscular  exertion.  Like  most  affections,  it  is  sometimes  attributed  to 
don  of  cold. 

great  object  of  treatment  is  the  arrest  of  the  progress  of  the  affec- 
The  measures  for  this  object  have  reference  to  the  affected  muscles 
le  general  condition.  Undue  exertion  of  the  affected  muscles  is  to  be 
d,  but  a  certain  amount  of  exercise  is  important.  The  circulation  and 
on  within  the  affected  muscles  are  to  be  prompted  by  friction  and 
•ooing  and  the  use  of  stimulating  embrocations.  As  regards  treatment 
«ed  directly  to  the  affection,  however,  the  most  potential  measure  is 
iplojment  of  electricity.  Each  of  the  different  forms  of  electricity  is 
,  and  they  may  be  employed  in  alternation.  Measures  having  reference 
general  condition  are  those  which  invigorate  the  powers  of  the  system, 
as  in  cases  of  progressive  locomotor  ataxia,  judicious  management, 
gh  it  may  fail  to  effect  recovery,  may  do  much  toward  retarding  the 
»s  of  the  affection  and  prolonging  the  life  of  the  patient.  The  point  in 
ogress  of  the  affection  at  which  the  arrest  is  effected  is  of  great  import- 

0  the  patient ;  hence  the  desirableness  of  an  early  diagnosis. 

)ne  of  the  cases  at  Bellevue  Hospital  which  has  been  referred  to,  in 
the  muscles  of  the  arm,  thigh,  and  back  are  greatly  atrophied,  not  only 
lere  been  no  progress  of  the  disease  during  nearly  ten  years,  but  the 
t  is  greatly  improved,  and  although  the  atrophied  muscles  remain  the 
he  has  been  able  for  several  years  to  do  active  duty  as  a  hospital  nurse 

1  other  kinds  of  labor. 

Progressive  Unilateral  Facial  Atrophy. 

this  rare  disease  the  muscles  are  not  primarily  nor  chiefly  affected,  but 
:rophy  begins  at  the  surface  and  progresses  inwardly,  involving  the 
as  well  as  the  soft  parts.     The  skin  is  discolored  and  thinned.     The 

eyebrows,  and  hair  on  the  affected  side  become  white  and  often  fall 
The  subcutaneous  fat  disappears.     The  muscles  are  more  or  less  atro- 

bnt  in  a  less  degree  than  other  structures.  The  bones  and  cartilages 
rophied.  The  atrophy  may  extend  to  the  tongue  on  the  same  side  and 
)  the  palate  and  uvula. 

t  disease  occurs  in  women  much  oftener  than  in  men,  and  very  rarely 
iwenty-five  years  of  age.  The  left  much  oftener  than  the  right  side  of 
ce  is  affected. 

J  contrast  between  the  two  sides  of  the  face  renders  the  recognition  of 
sease  easy  after  it  has  made  considerable  progress.  It  cannot  be  con- 
ed with  facial  paralysis,  inasmuch  as  drawing  of  the  mouth  to  the  oppo- 
Ide  is  slight  or  wanting,  and  the  muscular  movements  are  not  lost  on 
fected  side. 

5  disease  usually  progresses  very  slowly.  In  all  other  respects  the 
It  may  be  perfectly  well. 

i  pathogeny  is  undetermined.  It  is  yet  to  be  settled  whether  the  dis- 
w  primarily  seated  in  the  affected  tissues  or  whether  the  atrophy  be 
iary  to  a  neurotic  affection.     If  the  neurotic  or  trophic  theory  be 


758 


DISEASES  OF  THE  SFISAL  CORD, 


adopted,  it  is  not  settled  to  what  partioulur  nerve  or  nvnes  tV 

be  referred.     The  tritaeiul,  iliu  fitciuK  and  the  cervical  sympat  li 

been  supposed  tu  bo  especially  invidved. 

The  disease  thus  far  has  proved  intractable  to  treatment.  An  iiTTr*t rif  the 
prt»y:re88  is  all  that  can  be  hoped  for.      It  must  lie  expected  t'  im.* 

which  have  taken  place  will  be  permanent.     The  proj^esiji  of  t W 

not  endanger  life,  but  the  coD6pleuoui»  defuFDiity  i^  not  a  smuli  i^tiiiui). 

Spastic  Spinal  Paralysis— Primary  Lateral  Scleroeii 

In  1S75,  Erb  described  a  group  of  syntptoms  a«i  a  welbdetined  diM-wo  i« 
which  he  "^ave  the  uatiic  npnatic  spinttl  init'ith/ntu,  Charent,  whti  had  p^^ 
viously  recognized  the  main  features  of  the  disease,  accepted  Erb*fi  df *^^ 
tion^  but  called  the  afTectifm  xpa^moffic  lahns  *ii*rsftJiM,  Th«^  ^  ?■  :  ■ '  itnui 
are  slowly-developing  paralysis,  ri^^idity  of  the  affected  nn  int% 

and  increased  tendun  reflexes.     There  is  absence  of  scn^uvy  nun  m  miplue 
disturbances  in  uncuniplicated  cases. 

It  ia  assumed  by  Erb  and  by  Charcot  that  the  anatomical  charact<?ristif  of 
the  dii*ease  is  primary  nelerosis  of  the  lateral  columns  of  the  cord*  Ttii»ncir 
is  in  harmony  with  the  teaehinsc  of  Chaixot,  that  sselerojiis  of  i\w.  html 
culunins,  whether  primary  or  secondary,  is  attended  by  tension  of  tin*  jJir- 
alyzed  muscles.  The  assumption,  however,  that  Erb's  j^pasmndic  «]iinid 
paralysis  depends  upon  primary  lateral  stjlerosia  has  not  as  yet  Wp»  CDft* 
firmed  by  pus*i-mortem  examinations,  Charcot  himHclf  has  puhli>'hoii  jnx«e 
in  which  he  had  diagnosticated  this  disea^  during  life,  and  the  »ul<»ji*j 
revealed  multiple  sclerosis.  A  variety  of  afTections  of  the  spinal  curd  and  of 
the  brain  may  produce  the  eombinatitni  of  aymptoma  described  by  Krh,  luA 
as  chrnnic  hydrocephalus,  traridverse  myelitis  in  the  dorsal  or  cervical  np(^% 
tumors  of  the  cord,  etunpression  of  the  eord»  multiple  selerusis,  hydromjtlo^ 
and  combined  etystemie  diseases  of  the  cord*  In  these  casea  the  feyiuptom* 
may  be  for  a  long  time  those  of  pure  spai^tie  pamlysis,  but  evenlu ;" 
ttyniptoms,  as  a  rule,  are  superadded.  In  the  present  state  of  ih^ 
it  seems  pro[»er  to  recognize  us  a  distinct  wynjptomutie  affei?tiou  tht  i 
picture  drawn  by  Erb,  but  it  is  necessary  to  await  future  inve^tij 
bef(*re  we  attempt  to  localize  the  anatomical  chan^^es  which  form  its 

The    combination    of    locomotor    ataxia    with    lateral    selerosia   has 
described  especially  by  Westphul.      In   these  cases  there  is  an  ext^fu^ui 
the  sclerotic  process  from  the  posterior  to  the  lateral  eolumu».     Mu 
rigidity  is  added  to  the  charaeteristie  ataxic  symptomn,     SecomJ  i 
sclerosis  has  been  repeatedly  mentioned  already  as  forming  tbii  dto. 
secondary  degeneration  of  Tiirek. 

The  combination  of  lateral  sclerosis  with  anterior  poHamyeUtls  co»i!<ll( 
the  disicasc  called  amyotrophic  lateral  sclerosis,  which  will  be  described  in 
next  article. 

From  a  clinioal   point  of  view  the  symptoms  described  by  r^egum  in  ]l 
and  called  by  him  **  tetanoid  pseudo-paraplegia,"  subsequently  dcsjcnhed 
Erb  and  called  spasmodic  spinal  paralysis,  and  by  (Charcot   under  the  nfl 
of  spasmodic  dorsal   labes,  represent  a  distinct  and  easily- recognised  ps-  * 
lytic  atlVction.     Cases  presenting  its  distinctive   features,  ad  deliliettt4sd 
thc-^o  authors,  have  fallen  under  nay  observation. 

A  synopsis  of  the  clinical  history  is  as  follow*: 

Incomplete  paralvi^is  (paresis)  begins  in  cither  the  lower  or  the  tip 
extremities — according  to  Erb,  much  oftener  in  the  former.     The  pArmI 
very  slowly  increases.     After  having  reached  a  certain  degret^  »'  * 
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ptnied  by  twitchings  of  the  muscles  and  muscular  rigidity.  The  twitch ings 
occur  in  connection  with  voluntary  movements  as  well  as  irrespective  of  the 
vill,  and  especially  at  night.  The  muscular  tension  or  stiffness  is  at  first  ex- 
cited by  motor  acts,  and,  lasting  for  a  few  moments  only,  after  a  time  becomes 
persistent,  and  at  length  leads  to  a  permanently  rigid  extension  of  the  limbs. 
Pressure  on  the  toes  excites  tremor  of  the  foot  and  sometimes  of  the  leg. 
Tremor  is  excited  by  a  rapid  flexion  of  the  foot  or  by  pressure  with  the  hand 
upon  the  toes.  This  symptom  is  called  ankle-clonus  (p.  732).  It  is  not,  how- 
ever, peculiar  to  this  affection.  Tremor  occurring  with  a  certain  degree  of 
Tiolence,  and  sometimes  extending  to  the  other  limb,  has  been  called  by 
Brown-S^uard  by  the  inappropriate  name  "  spinal  epilepsy."  It  may  some- 
times be  excited  by  mere  contact  of  the  fingers  with  the  skin. 

The  tremor,  stiffness,  and  spasmodic  twitchings  added  to  the  paralysis 
inerease  the  difficulty  in  walking,  and  give  rise  to  what  is  termed  by  Erb  the 
^spastic  gait,"  which  he  thus  describes:  "The  feet  seem  to  cleave  to  the 
pound;  the  tips  of  the  feet  find  an  obstacle  in  every  irregularity  of  the 
ground ;  every  step  is  accompanied  by  a  peculiar  hipping  elevation  of  the 
vhole  body ;  .  .  .  .  the  patient  immediately  gets  upon  his  toes,  and  steps 
forward  on  them,  showing  a  tendency  to  fall  forward.  The  legs  are  close 
together,  held  stiflly,  the  knees  somewhat  depressed  forward,  the  upper  part 
•f  the  body  slightly  bent  forward."  This  mode  of  walking  is  distinctive  as 
eontrasted  with  the  purely  paralytic  and  the  ataxic  gait.*  The  difficulty  in 
fftlkiDg  is  out  of  proportion  to  the  impairment  of  muscular  power,  yet  there 
ii  no  resemblance  to  ataxia. 

Reflex  motions  are  abnormally  excited  by  percussion  of  the  tendons,  the 
alection  in  this  respect  ofi'ering  a  contrast  to  ataxia.  Sensibility  remains 
•bttct.  The  bladder  and  rectum  are  unaffected.  There  is  no  tendency  to 
bed-sores.  The  sexual  functions  may  be  retained.  The  muscles  for  a  long 
period  do  not  undergo  atrophy.  Cerebral  symptoms  are  absent.  The  elec- 
trical excitability  of  the  muscles  is  slightly  diminished,  but  there  is  no  reac- 
tion of  degeneration. 

The  DURATION  of  the  affection  extends  over  many  years.  It  may  slowly 
progress  in  degree,  and  gradually  be  diffused  over  all  the  cxtreniities,  or,  hav- 
ing reached  a  certain  stage,  it  nuiy  remain  stationary  for  an  indefinite  period. 
Patients  generally  die  from  some  intercurrent  disease.  If,  however,  it  be 
otherwise,  and  the  affection  continue  to  be  progressive,  confinement  to  the  bed 
i«  at  length  necessary.  The  affection  may  extend  to  the  medulla  oblongata, 
and  give  rise  to  the  symptoms  of  bulbar  paralysis.  Cystitis  and  bed-sores  do 
not  occur  in  ty]»ical  cases. 

The  foregoing  account  applies  to  typical  cases.  The  symptoms  may  be  asso- 
ciated with  those  of  ataxia  in  different  degrees.  The  inference,  then,  is  that 
the  sclerosis  also  enibraces  the  posterior  columns.  The  affection  may  be  uni- 
lateral, confined  either  to  one  limb  or  to  the  two  limbs  on  one  side.  There 
may  occur  more  or  less  speedily  muscular  atrophy.  Under  these  circum- 
stances the  affection  has  been  described  by  Charcot  under  the  name  amyo- 
trophic lateral  sclerosis.  This  form  will  be  noticed  under  a  separate  heading. 
The  ETIOLOGY  of  this  affection  is  not  less  obscure  than  that  of  the  other 
sclerotic  affections  of  the  spinal  cord.  In  the  great  majority  of  cases  the  age 
of  patients  is  between  thirty  and  fifty.  Men  are  oftener  affected  than  women, 
and  the  affection  occurs  in  persons  apparently  in  robust  health.  In  a  typical 
case  which  came  under  my  observation  the  patient  had  suffered  much  from 
syphilid. 

This  form  of  paralysis  admits  of  a  favorable  prognosis  as  regards  a  fatal 
tenniaation.     Erb  states  that  recovery  may  be  said  to  have  taken  place  in 

*  Vide  Zinnnscn^H  Cyc.  of  Med. ^  Am.  ed.,  vol.  xiii.  p.  97. 
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two  cases  under  his  ubscrvation,  and  notable  improvement  in  three  casn 
The  chief  source  of  danger  relating  to  the  disease  is  the  liability  to  the  occnr^ 
rence  of  bulbar  paralysis  or  muscular  atrophy. 

The  principles  of  TREATMENT  are  essentially  the  same  as  in  the  other  vari^ 
ties  of  sclerotic  disease.     Electricity,  especially  the  galvanic  current,  'u  to  ^ 
employed,  and  hydropathic  measures  may  be  tried  with  proper  care  and  pi^ 
cautions.     Strychnia  is  contraiudicated. 

>  Amyotrophic  Lateral  Sclerosis. 

Progressive  muscular  atrophy,  as  has  already  been  mentioned^  mav  be  i 
primary  affection  or  may  be  secondary  to  other  diseases  of  the  spinal  coii 
Of  the  secondary  or  deuteropathic  forms  of  progressive  muscular  aimpbj, 
that  designat<?d  by  Charcot  in  1874  as  amyotrophic  lateral  seleroMi*  ku 
received  especial  attention.  In  this  disease  the  symptoms  of  profmrsATe 
muscular  atrophy  are  preceded  by  paralysis  and  accompanied  by  rigidity.  la 
other  words,  the  symptoms  of  lateral  sclerosis  and  of  progressive  muHColar 
atro{)hy  are  combined.  Post-mortem  examinations  have  revealed  the  lestoni 
of  progressive  muscular  atrophy  (degeneration  and  atrophy  of  the  gaoglioih 
cells  of  the  anterior  horns),  together  with  sclerosis  of  the  pyramidal  traetiia 
the  anterior  and  the  lateral  columns.  The  antero-lateral  sclero-sis  oceupiei 
the  same  situations  as  in  Tiirck's  secondary  descending  degeneration  ;  that  is,a 
narrow,  wedge-shaped  tract  on  each  side  of  the  ant<?rior  median  fissure,  knowi 
as  the  columns  of  Tiirek.  and  a  triangular  column  in  the  posterior  part  of  each 
lateral  column,  known  as  the  pyramidal  tract  of  these  columns.  (See  p.  728.) 
Bands  of  sclerotic  tissue  connecting  the  diseased  parts  of  the  anterior  horai 
with  the  sclerosed  lateral  columns  have  been  observed.  The  micrr»«copical 
changes  are  those  which  have  already  been  described  as  characterizing  pro- 
gressive muscular  atrophy  and  gray  degeneration  of  the  pyramidal  tract*.  Ii 
some  instances  the  degeneration  of  the  pyramidal  tracts  has  been  tnccd 
throughout  their  whole  extent  from  their  origin  in  the  cerebral  cortex  to  their 
terminations  in  the  spinal  cord.  The  large  pyramidal  ganglion-cells  in  the 
motor  cortical  zone  have  been  found  atrophied  in  these  cases.  The  diseaw  ii, 
in  the  majority  of  cases,  accompanied  by  the  symptoms  and  lesions  of  chroaie 
bulbar  paralysis.  The  primary  lesion  is  to  be  regarded  as  degeneration,  and 
not  inflammation. 

The  paralysis  begins  generally  in  the  upper  limbs,  and  extends  to  the 
lower,  but  in  some  instances  the  reverse  is  the  case.  The  spastic  symptoM 
are  usually  more  marked  in  the  lower  extremities,  and  the  atn>phic  symptoM 
in  the  upper  extremities.  The  atrophy  of  muscles  generally  begins,  u  ia 
progressive  muscular  atrophy,  in  the  small  muscles  of  the  hand.  In  dirtill^ 
tion  from  progressive  muscular  atrophy  the  tendon  reflexes  of  the  paralyied 
I  muscles  are  increased.  In  an  advanced  stage  of  the  disease  contractun^  ocevr. 
Abnormal  electrical  reaction  can  be  made  out  only  in  muscles  which  lie 
markedly  atrophied.  In  these  the  reaction  of  degeneration  is  apparent,  bit 
in  most  cases  this  is  the  so-called  partial  reaction  of  degeneration,  the  electiie 
excitability  of  the  nerves  being  normal  or  nearly  so  in  consequence  of  the 
preservation  of  many  nerve-fibres.  ( See  p.  733.)  Sensation  is  intact.  Th«e 
are  no  vesical  disturbances.  Finally,  if  life  be  sufficiently  prolonged  the 
symptoms  of  bulbar  paralysis  appear. 

The  affection,  as  compared  with  simple  spasmodic  paralysis,  runs  a  npid 
course.  It  arrives  at  an  advanced  stage  within  six  months  or  a  year,  tad 
death  takes  place  in  from  two  to  three  years.* 

In  no  instance  has  recovery  been  known  to  take  place.     The  indicttiooi 

^  Vide  Charcot,  Lcfons  fur  Us  Maladiea  du  SyMtme  nerrrux,  Paria.  1877,  tome  IL 
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EATM£NT  are  those  which  belong  to  progressive  muscular  atrophy  and 
wr  paralysis.  Irrespective  of  the  muscular  atrophy  and  bulbar  paraly- 
i  treatmeut  is  the  same  as  in  cases  of  uncomplicated  spasmodic  spinal 
sis. 

mpression  of  the  Spinal  Cord— Intraspinal  Tumors. 

pression  of  the  spinal  cord  may  be  produced  suddenly  or  gradually, 
res  and  dislocations  of  the  vertebras  constitute  the  most  frequent  causes 
den  compression.  Their  consideration  belongs  to  the  domain  of  sur- 
Meningeal  hemorrhage  and  the  rupture  of  aneurisms,  abscesses,  or 
Dto  the  spinal  canal  may  occasion  rapid  compression  of  the  cord, 
greater  interest  and  importance  is  the  study  of  the  causes  and  results 
r  compression  of  the  spinal  cord.  The  causes  are  many  and  diverse. 
more  important  may  be  enumerated — -Jirsf,  tumors  and  inflammatory 
D8  of  the  vertebra),  especially  Pott's  disease  and  cancer ;  second^  extra- 
lil  tumors,  such  as  aneurism,  cancer,  or  abscess,  which  make  their  way 
B  spinal  canal  either  by  erosion  of  the  vertebrae  or  through  the  inter- 
al  foramina ;  third,  tumors  and  inflammatory  thickening  of  the  men- 
nd  of  the  perimeningeal  tissue ;  and  la»t,  tumors  of  the  spinal  cord 
Tumors  of  the  cord  itself  arc  less  frequent  than  those  of  the  meninges. 
iclude  solitary  tubercle,  gumma,  glioma,  sarcoma,  neuroma,  and  sec- 
•  carcinoma  (p.  41  et  $eq.).  Dilatation  of  the  central  canal  is  called 
IfeluB,  and  is  generally  congenital.  Cavities  of  variable  size  and  length 
>re  or  less  centrally  located  may  be  developed  in  the  spinal  cord  in 
ways.  The  name  9yrin{jO'mytlu^  or  gyringo-wyelia  is  given  to  these 
gical  canals.  (See  p.  713.) 

be  tumors  of  the  meninges  and  perimeningeal  tissue,  may  be  men- 
"lipoma,  sarcoma,  myxoma,  fibroma,  psammoma,  gumma,  cnchondroma, 
try  cancer,  echinococcus,  and  cysticercus  cysts.  Calcific  plates  in  the 
ater,  and  especially  in  the  arachnoid,  are  not  uncommon  in  elderly  per- 
id,  as  a  rule,  produce  no  symptoms.  In  the  list  of  tumefactions  in  this 
•o  which  act  as  causes  of  compression  should  be  included  hemorrhage 
rtain  chronic  inflammatory  processes.  Hemorrhage  in  the  form  of  a 
[hsematoma)  may  be  the  result  of  internal  hemorrhagic  spinal  pachy- 
itis.  Of  the  inflammatory  thickenings,  that  described  by  Charcot  as 
'  hyperti-ujyhic  pachymeinngitts  deserves  especial  mention.  This  aflfec- 
B  already  been  described  (p.  706). 

he  causes  of  gradual  compression  of  the  cord,  the  most  frequent  and 
iidied  is  carien  of  the  verfe&rse,  or  Fott^s  disetise.  Is  was  formerly  sup- 
that  compression  of  the  cord  was  due  to  the  narrowing  of  the  spinal 
D  consequence  of  the  angular  curvature  of  the  spine,  or  kyphosis,  so 
itly  produced  in  this  disease.  It  is  indeed  certain  that  in  rare  instances 
•d  is  compressed  by  the  displaced  vertebrae,  but  that  this  displacement 
necessarily  or  usually  the  cause  is  proven  by  the  following  facts :  Ex- 
ang^ular  curvature  may  exist  without  symptoms  of  compression  ;  these 
)m8  may  be  present  in  Pott's  disease  without  curvature  ;  and  the  symp- 
inay  disappear  while  the  kyphosis  remains  unchanged.  We  owe  to 
ad,'  a  pupil  of  Charcot,  the  explanation  of  the  mechanism  of  compres- 
i  these  cases.  By  extension  of  the  diseased  process  from  the  vertebrae 
perimeningeal  tissue  and  the  outer  layer  of  the  dura  mater  a  peripachy- 
iKitis  and  a  pachymeningitis  externa  are  set  up,  leading  to  the  formation 
w  connective  tissue  and  of  pus,  which  undergo  in  part  a  caseous  nieta- 
booa.    The  caseous  purulent  mass  thus  formed  between  the  bone  and 

^Sur  la  Mininoite  et  la  MvHite  dans  k  Mul  vert^raL  Paris,  1871. 
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iluru  mater  and  in  the  substance  of  the  dnra  mater  is  reaflj  \\\^^  Tjt:»m  h 
ctjujpreisislun.  There  miiy  be  an  extension  uf  ihe  infJuuinjution  tii>tbcmiitt 
Ittjrers  of  the  dura  and  to  the  other  meiubraues  of  the  cord,  but  thifl  woo* 
neces,sanlj  the  eaije. 

Cnniprei^ston  renders  the  cord  aniemic  and  flattened,  and  if  p 
to  tntiatumatory  changes  which  present  the  picture  of  a  traii- 
followed  by  secondary  ascending  and  descending  degeneratiun*.  Tl*«  a 
known  as  pressure  m^dkis.  In  a  given  case  it  ts  not  alwayi}  eaiv  to  d<?t€r* 
mine  liow  much  of  the  diaturbance  is  due  to  courpres^nion  and  bow  murb  i*) 
niyclitiH;  but  that  compression  often  phiys  an  important  part  ia  proven  by 
the  fact  that  the  symptoms  may  rapidly  disappear  %h  sooo  as  the  eauw  af 
compression  is  removed. 

It  is  obvious  that  the  8VMPTomatology  in  different  cases  of  enni|.Ti  ••"  n 
of  the  cord  must  vary  very  much  aceordinjjj  to  the  cause,  the  t$eat,  the  auiuunt 
of  preiJHUre,  the  nature  and  extent  of  llie  induced  changes  in  the  cwnlrtc 
Diseases  of  the  vertebra\  as  well  as  fractures  and  dii^focations.  are  tJ<?ler- 
minablc  causen.     The  existence  of  tin  intraspinal  tumor  can  h  i-ler- 

mined  with  certainty^  and.  assuming   that  a  tumor  exlhta,  t^'  .  iti 

character  from  the  symptom?*  is  impracticable. 

The  prominent  8ympt(>m  in  eases  of  compression  from  differeiit  causes  ii 
paralysis,  greater  or  Jess  in  degree  (paresis)  or  complete.  The  extent  of  tb 
parulvsis  will  of  ctiurse  depend  on  the  seat  of  the  affection.  If  seated  intlit 
cervical  portion  of  the  cord,  it  may  give  rise  to  general  spinal  ptrmh^ai*.  Ifl 
very  rare  instances  the  paralyj^is  may  be  paraplegia  of  the  upper  liiulw,  ibi? 
lower  linibs  remaining  unaffected.  If  the  compression  be  limited  to  no^^btf 
of  the  cord,  which  is  extremely  rare,  the  result  may  be  spinal  heiaipJegii 
with  crossed  aniesthcsia,  as  described  by  Brown-8e<|unrd. 

Much  more  fre«|uently  the  paralysis  has  the  form  of  parapleijia  aflWtiflf 
the  lower  linibs.  11'  the  spinal  affection  be  above  the  lumbar  region,  and  if  tie 
latter  be  not  involvedj  reflex  action  is  not  diminished,  but  is  ut\en  iniTf^M^- 
The  increase  is  sometimes  so  great  as  to  occai^ion  severe  contracture*  *nil 
rigidity.  Reflex  action  is  diminished  or  lost  if  the  spinal  affection  iiivoUc 
the  gray  matter  uf  the  lumbar  region.  Motor  paralysis  is  oftc^n  neitbet 
ncccmipanied  by  aniesthesia  at  the  outset  nor  after  a  considerable  |>€Tt<«" 
The  paralysis  may  or  may  not  involve  the  bladder  or  rectum,  Snotict 
later,  if  lesions  of  the  cord  be  progressive,  these  organs  l>eeome  inv(»lvi*d»  ^ 
paralysis  of  motion  and  sensation  becomes  complete,  and  death  takes  f*^*^ 
as  when  equally  destructive  lesions  occur  independently  of  ti]iiior«  af 
various  cau.ses  of  compression. 

Pain  in  the  spine,  in  parts  of  the  trunlc  below  the  level  of  the  spinal 
tion,  and  in  the  paralysed  limbs  (paraplegia  dolorosa)  is  espf^ciaily  ia' 
in  cases  of  cancer  of  the  vertebra  extending  to  the  cord.     Thi*  i^ym 
may  be  more  or  less  marked,  however,  in  orhcr  forms  of  drsoase.     It  i« 
eumptive  evidence  of  an  intraspinal  cancerous  tnntor  that  prior  lo  the 
tion  of  the  cord  cancer  existed  in  some  other  $jitnation>     That  an  »0<f 
of  the  cord  is  syphilitic  is  to  be  suspected  whenever  the  patient  ha* 
syphilis;  and  with   reference  to  treatment  it  is  very  important  to  seel 
evidence  of  syphilis,  although  the  existence  of  this  di^cas*"*  Vrc  dfttiod  Kj 
patient.      It  is  to  be  considered  that  women  may  have   ^ 
syphiHs  without  any  suspicion  on   their  part  of  the  natn 
and  there  are  instances  in  which  the  physician  must  derive  hi-  ij 

this  point  wholly  from  what  he  is  able  to  observe  without  t,. ^  bj 

questions  any  suspicion  in  the  mind  of  the  patient. 

It  is  an  important  practical  fact  that  the  epinal  cord  may  tolerate  ^" 


,^*^r 
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M&ion  sufficient  to  cause  paralysis  for  a  long  period  without  disorganizing 
iMges.  This  is  shown  by  the  immediate  disiappearanee  of  paralysis  from 
splacement  of  vertebras,  in  some  cases  after  it  had  existed  for  years. 
The  PROGNOSIS,  of  course,  varies  in  individual  cases  according  to  the  nature 
f  the  tumor  and  the  different  causes  of  compression  ;  but  inasmuch  as  the 
atare  of  intraspinal  tumors  is  rarely  determinable  with  anything  like  pre- 
uioD,  an  opinion  in  cases  of  tumor  concerning  the  probable  course  and  ter- 
iJBatioo  must  have  another  basis.  In  general,  the  prognosis  is  unfavorable 
I  proportion  as  motor  paralysis  is  progressive,  as  sensation  is  impaired,  reflex 
seitibility  diminished,  and  as  atrophy  of  the  muscles  takes  place;  in  other 
rord»,  in  proportion  as  the  syn^ptoms  denote  destructive  lesions  of  the  cord. 

In  cases  of  pressure  from  displacement  of  vertebrae,  recovery  from  paral- 
iiis  or  more  or  less  improvement  may  be  expected  from  measures  to  remove 
k  cause  of  compression.  In  another  work  I  have  cited  a  case  in  which  a 
Mtient  who  had  been  confined  to  the  bed  with  paraplegia  for  three  years, 
MriDg  suflfered  greatly  during  this  period  from  pain  and  reflex  muscular 
letioD,  immediately  recovered  the  use  of  his  limbs  under  the  treatment  by 
i'h)f.  Sayre  according  to  his  method  of  suspension  and  encasing  the  body  in 
I  plaster-of-Paris  jacket.^  This  method  secures  extension  of  the  spine  and 
nders  the  spinal  column  immovable— objects  of  prime  importance  in  cases 
delisting  displacement  and  disease  of  the  vertebrae  leading  thereto.  As  a 
Kans  of  securing  rest  it  may  be  found  to  have  a  wider  extent  of  useful 
ppUeation  than  has  as  yet  been  demonstrated. 

The  syphilitic  alone,  of  the  different  tumors,  offer  encouragement  in  the 
nj  of  medicinal  treatment.  Antisyphilitic  medication  sometimes  accom- 
fishes  much,  and  it  should  be  employed  whenever  there  is  ground  for  the 
Bspicion  that  the  spinal  affection  may  be  due  to  syphilis. 

In  other  respects  the  treatment  indicated  is  essentially  the  same  as  in  cases 
f  cbroDic  primary  spinal  meningitis  and  myelitis. 

Pseudo-hypertrophio  (or  Myo-sclerotic)  Paralysis. 

The  characteristics  of  this  affection  were  first  pointed  out  by  jMeryon  in 
J58.  It  was.  however,  more  fully  described  and  its  nosological  individuality 
taUished  subsequently  by  Duchenne.  The  affection  is  peculiar  to  infancy 
id  childhood.  It  has  been  known,  however,  to  occur  at  the  age  of  twenty- 
K  years.  In  a  number  of  instances  the  disease  has  affected  several  mem- 
rs  of  the  same  family,  the  males  oftener  than  the  females. 
The  distinctive  features  are  increase  of  the  volume  of  certain  muscles  and 
minished  motor  power.  The  muscles  of  the  lower  limbs  are  generally  first 
'eeted,  especially  the  gastrocnemii  or  the  glutei.  Subsequently  the  affec- 
»n  may  extend  to  the  muscles  of  the  trunk  and  of  the  upper  extremities. 
mresponding  muscles  on  the  two  sides  may  be  affected,  but  there  are  many 
ceptions  to  this  rule  of  symmetry.  Not  infrequently  the  afl'ected  muscles 
e  irregularly  distributed  and  the  affection  may  be  limited  to  portions  of 
uscles.  The  increase  of  volume  may  be  considerable,  and  the  enlarged 
DBcles  are  in  striking  contrast  with  those  not  affected. 
The  anatomical  changes  in  the  affected  muscles  are — hyperplasia  of  the 
eolar  tissue,  an  accumulation  of  adipose  tissue  between  the  muscular  fibres, 
d  atrophy  of  the  latter.  As  regards  its  pathological  character  the  disease 
longs  in  the  category  of  sclerotic  or  cirrhotic  aflfections.     The  enlargement 

the  muscles  denotes  "  false  hypertrophy." 
The  structural  changes  involve  diminution  of  motor  power  proportionate 

>  Vide  Clinical  Medicine^  1879,  p.  5G0. 


rectum  are  unaffected.  In  an  advanced  stage  the  electro-coiil 
affected  muscles  is  notably  diminished  or  lost,  but  there  is 
degeneration.  In  a  case  reported  by  Dr.  Balthazar  Foster, 
of  five  years  the  volume  of  the  aficcted  muscles  became  as  n 
it  had  previously  been  increased. 

It  has  been  a  pathological  question  whether  this  disease  be 
pathic  affection  or  whether  it  be  primarily  neuropathic.  In  a  i 
ical  cases  no  lesion  has  been  found  in  the  spinal  cord,  so  that 
evidence  is  in  favor  of  the  view  that  pseudo-hypertrophic  mui 
is  due  to  a  primary  affection  of  the  muscles  of  the  nature  des 

As  regards  the  prognosis,  a  case  reported  by  Benedikt  is  ci 
in  which  a  cure  was  effected  by  galvanism.  Experience,  hoi 
affords  little  encouragement  to  expect  a  cure  from  any  measui 
Electricity  should  be  faithfully  tried.  By  measures  having  i 
general  condition  of  the  patient  the  affection  may  perhaps  be 
progressing,  and  there  may  be  more  or  less  improvement.  Th< 
destroys  life  per  se,  death  being  due  to  .some  intercurrent  affect 
tion  in  13  cases  in  which  the  termination  was  ascertained,  < 
analyzed  by  Dr.  C.  T.  Poore,  varied  between  two  and  thirty 

Scleroderma,  or  Sclerema. 

The  afi*ection  called  scleroderma  or  sclerema,  also  scleroder 
mia,  may  be  here  noticed,  as  it  is  analogous,  in-  its  pathologica 
in  certain  of  its  effects,  to  the  disease  just  considered.  Other  tc 
already  given  have  been  applied  to  it — to  wit,  scleremas,  sclerii 
roma,  and  sclerymus,  all  derived  from  the  Greek  word  trxkr^po^  ( 
tomical  characteristic  is  the  production,  in  the  lower  portion  of  i 
skin,  of  dense  fibrous  tissue  in  great  abundance.  This  renders 
notably  rigid  and  resisting  to  pressure.  It  is  closely  adhere 
cles.  It  cannot  be  moved  over  the  muscle  or  pinched  up  in  fo 
cles  are  restrained  in  their  movements  by  the  density  of  the  8( 
them,  as  if  a  firm  bandage  were  closely  applied.  More  or  ] 
the  muscles  is  caused  by  the  pressure.     Pigmentary  matter  i 
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itioD  after  death.  The  affection  is  not  to  be  confounded  with  that 
)y  some  writers  acute  sclerema,  which  is  peculiar  to  infants.  The 
\  a  variety  of  oedema.  The  affection  under  consideration  occurs  gen- 
a  middle  life.  It  occurs  much  oftener  in  women  than  in  men.  It  is 
ic  affection,  usually  beginning  insidiously  and  progressing  slowly,  but 
[>nally  it  may  be  developed  rapidly  with  a  sudden  invasion.  The  upper 
the  body  is  oftenest  first  afiected,  but  it  may  appear  primarily  in  any 

iffection  is  not  necessarily  associated  with  disease  of  any  of  the  internal 
and  if  uncomplicated  it  is  not  incompatible  with  good  general  health, 
g  in  a  notable  degree,  it  obstructs  muscular  movements  by  mechanical 
e  and  restraint,  leading  at  length  to  more  or  less  impairment  of  motor 
by  inducing  atrophy.  The  surface  is  usually  cool  or  cold,  but  the  heat 
I  may  be  greater  than  normal.  Sensibility  is  not  impaired,  and  per- 
n  continues.  The  duration  is  variable.  It  may  continue  for  months 
girs.  A  fatal  termination  is  due  to  some  complication  or  intercurrent 
a.  It  continues  in  some  cases  indefinitely  without  improvement,  and 
r  cases  more  or  less  improvement  takes  place  without  recovery,  but* 
:e  recovery  may  be  hoped  for.  The  number  of  cases  reported  is,  as 
•  few  to  determine  the  ratio  of  recoveries. 

ms  measures  of  treatment  were  employed  in  the  cases  which  have 
iported.  It  remains  to  be  ascertained  what  are  the  remedies,  if  there 
,  which  exert  a  curative  effect.  In  the  case  under  my  observation 
was  given  for  some  time,  and  it  seemed  to  be  of  service,  but  in  this 
ere  occurred  grave  complications — namely,  pleuritis,  pericarditis,  and 
tis.  An  analeptic  course  and  tonic  medication  are  rationally  indi- 
4>gether  with  alkaline  baths  and  emollient  applications  to  the  skin. 

Mjrxoedema. 

remarkable  affection,  which  was  first  described  in  18T3  by  Gull, 
1  the  name  myxoedema  from  Ord,  to  whom  we  owe  the  most  com- 
:udy  of  the  disease  which  has  hitherto  been  made.  The  disease  is 
erized  by  an  infiltration  of  the  connective  tissue  of  the  body  with  a 
»us  fluid  containing  mucin. 

ing  is  positively  known  coneerning  the  causation.  The  disease  has 
)served  more  frequently  in  women  than  in  men.  It  occurs  in  adult 
ely  at  any  other  period.  In  a  certain  number  of  cases  it  has  followed 
icy.  Mental  distress  has  been  thought  by  some  writers  to  be  an  ele- 
I  its  causation.  The  disease  seems  to  be  more  common  in  England 
France  than  elsewhere.  In  this  country  only  a  few  cases  have  been 
i. 

little  is  accurately  known  of  the  morbid  anatomy.  In  the  few  post- 
I  examinations  which  have  been  made  the  connective  tissue  of  the 
d  the  subcutaneous  tissue  are  richly  infiltrated  with  a  jelly-like  mate- 
itaining  mucin.  According  to  Ord,  the  fibrillar  and  cellular  elements 
lective  tissue  are  increased.  This  mucous  infiltration  and  new  growth 
lective  tissue  are  not  confined  to  the  skin,  but  they  affect  the  mucous 
anes,  the  glands,  the  muscles,  the  nervous  system,  and,  above  all,  the 
oat  of  the  arteries.  The  thyroid  gland  has  been  found  atrophied,  a 
on  also  observed  during  life  in  many  cases,  but  not  in  all.  In  the  late 
of  the  disease  the  cortical  substance  of  the  kidneys  is  atrophied — a 
on  which  may  be  secondary  to  the  changes  in  the  arterial  walls. 
peculiar  oedema  begins  generally  in  the  face,  producing  a  characteristio 
gnomy.     The  eyelids,  the  lips,  the  alae  nasi,  the  cheeks — in  fact,  all  of 
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tlie  featurGf*^ — are  swollen.    The  oedema  wliiclj  causes  the  swelling i!iiffn i 
ordinary  a^deina  in  its  firmness  and  resilienej.     It  doe^s  not  pit  on  jm 
and  cJoc»  not  gravitate.     Tbe  face  ac<|uires  a  dult  expressjonlc!^  *iq 

wirli  an  absence  of  all  the  finer  lines  of  tlie  fetitures.     The  tei 
haM  un  an^eraie,  filabasterdike  appearance,  with  the  exception  ut   ihv 
which  present  reddish  spots  or  a  more  ditfnse  dull  pinkish  hnf* 

Next  to  the  face,  the  hands  are  n^ost  markedly  affected  wit  I 
oedema.  They  become  swollen  and  shapeless,  an  appearance  vi , 
described  by  Gull  as  ''spade-like/* 

The  same  condition  as  that  affecting  the  face  and  the  handii  may  ^irfod 
over  the  whole  body,  so  that  the  skin  everywhere  is  swollen. 

The  skin  is  usually  dry  and  rough  in  conaequencc  of  the  absence  ^  pcf- 
ipiration. 

As  already  remarked,  in  a  large  proportion  of  cases  the  thyroid  bndie*  iw 
atrophied.  Ord  mentions  also  the  occurrence  of  tumefaction,  with  m*rkfHi 
resilience  of  the  skin,  just  above  the  clavicle. 

In  the  majority  of  cases  there  are  nervous  symptoms  no  leas  chamcl^nnic 
than  the  mucous  ccdema.     For  a  long  time  these  symptoms  consist  oolyin  a 
progressive  hebetude  affecting  all  mental  and  phy.sical  actions.     The  tnentml 
.processes  are  slow  and  labored,  but  they  may  be  for  a  long  period  c^m^ot.. . 
'Speech  is  slow  and  conducted  with  a  monotonous,  and  oAen  hoar??*',  ^'*ir 
All  muscular  movements  retjuire  a  long  time  in  their  execution,  and  ihcvaT-^j 
often  attended  with  a  slowness  of  co-ordination  which  may  suggt^jt  ftUiio*] 
Sensation  is  normal,  save  a  certain   tardiness  in  perception. 

After  ft  time  mental  aberration  is  likely  to  appear,  and  this  is  mifiifMt^ 
in  various  forms  of  insanity  attended  with  hallucinations, 

Ord  speaks  of  the  frequent  occurrence  of  two  subjective  s.Tropt*>niB  fsT* 
able  to  the  special  senses — namely,  a  persistent  unpleii«int  taste  andap^* 
gistent  unpleasant  smell.      In  some  cases  the  occurrence  of  saltvation  " 
been  noted. 

The  hair  often  falls  out,  and  the  teeth  frequently  decay.      The  ---^^^^ 
may  be  normal,  but  after  a  time  it  is  generaily  disturbed.     There  i 
anreniia,  which  may  be  very  profound.     Albuminuria  is  common  onlv  iti  *  ' 
later  stages  of  the  disease.     The  bowels  are  generally  constipated.     Thvt^ 
not  only  a  subjective  sensation  of  coldness,  but  the  temperature  tjf  ' '      ' 
is  actually  lowered,  ranging  from  t>4*^  to  98^.    Sometimes  there  is  a  a 
in  the  surface-temperature  of  the  two  sides  of  the  body. 

The  Dr  RATI  ON  of  the  disease  is  long,  varying  between  three  and  tv^* 
years  or  more.     The  prognosis  is  unfavorable,  but  instances  of  im| - 
are  not  uneonimon,  and  cases  of  recovery  have  been  reported*     1»* 
be  due  to  gradual  exhaustion,  to  uriipmia,  or  to  some  complication,     fiitl* 
paralysis  has  been  observed  as  a  complication. 

There  are  various  theories  as  to  the  nature  of  the  disease,  but  tlwsy  ar^ 
very  hypothetical.    A  plausible  assumption  is  that  myxcedema  is  dnc  to  > 
trophic  nervous  disturbance;  but  attempts  to  defii»e  the  nature  of  iIkj  trop^^ 
neurosis  have  not  been  successful.     8ome  have  sunni?>ed  disease  of  the  s^ 
pathetic  system,  others  disease  of  the  njcdulla  oblongata. 

Of  considerable  interest  is  the  possible  relation  between  myx<rdcroa 
atrophy  of  the  thyroid  gland.     The  facts  bearing  upon  this  r<*Unon  urc* 
follows:  Extirpation  of  the  entire  thyroid  gland  in  human  bcit 
has  in  some  cases  been  followed  by  a  peculiar  caches iat  with  in  ^ 

ance,  and  even  with  firm  a^dema.     This  cachexia  has  been  cj  h^ 

strumjpriva.     The  extirpation  of  the  entire  thyroid  glaml  in  ri 
■  always  fatal.      Horsiey  has  produced  by  the  extirpation  of  iht' 
tin   monkeys   profound  anaemia  and   an   a?Jrma  similar  to  myx 
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lleetion  known  as  cretinism  bears  some  resemblance,  particularly  in  the 
aenttl  symptoms,  to  myxoedema,  and  cretinism  seems  to  be  in  some  way 
eotnected  with  disease  of  the  thyroid  gland.  Finally,  myxoedema  is  often 
laoeiited  with  atrophy  of  the  thyroid  gland.  These  facts  lend  some  sup- 
|Bit  to  the  hypothesis  that  there  may  be  some  causative  connection  between 
Bjxoedema  and  atrophy  of  the  thyroid  gland,  but  in  what  this  connection 
iQuists  we  are  wholly  ignorant. 

In  the  TREATMENT  of  myxoedema  the  prolonged  use  of  jaborandi  has  been 
hoDd  in  a  few  cases  to  have  a  favorable  influence  over  the  disease.  From 
IBB  to  sixty  minims  may  be  given  four  times  daily.  Arsenic,  nitro-glycerin, 
ffd  chalybeate  preparations  are  recommended.  Patients  should  be  protected 
igiinst  cold,  and  the  diet  should  be  ample  and  nutritious.  Baths  and  fric- 
tiott  should  enter  into  the  treatment. 


CHAPTER    V. 
PCXCnONAL  DISEASES  OF  THE  BRAIN  AND  SPINAL  CORD. 

OluL— Saturnine  Encephalopathy. — Vertigo  and  Mdni^re's  Disease. — Paralysis,  Remarks 
«.— Tremtment  of  Functional  Paralysis. — General  Paralysis. — Hemiplegia. — Para- 
plegia.— Acate  Aacending  Paralysis. — Nervous  Asthenia,  or  Neurasthenia. — Spinal 
Irritation. 

FOLLOWING  the  inflammatory  and  structural  diseases  of  the  brain  and 
spinal  cord,  certain  functional  affections  referable  to  these  central  parts 
«f  (he  nervous  system  may  be  more  advantageously  considered  as  forming  a 
■eptrate  group  than  as  included  among  the  neuroses,  which  will  occupy  the 
Nmelading  chapter  of  this  section.  The  group  will  embrace  the  following 
iftetions :  coma,  saturnine  encephalopathy,  vertigo,  general  paralysis,  hemi- 
>l^ia,  paraplegia,  acute  ascending  paralysis,  nervous  exhaustion  or  neuras- 
benii,  and  spinal  irritation. 

It  i«  to  be  understood,  here  and  elsewhere,  that  the  term  functional  is  used 
itt>Tisiona!ly,  in  a  conventional  sense,  to  distinguish  diseases  without  any 
atablished  anatomical  characters.  In  a  literal  sense  a  purely  functional 
liTCaae  probably  has  no  exist<ince.  In  other  words,  disturbance  of  function 
klwmya  involves  some  anatomical  change  ;  but  in  the  diseases  which,  for  the 
ake  of  convenience,  are  distinguished  as  functional  either  anatomical  changes 
lare  not  been  ascertained  or  their  pathological  connection  with  these  disiieases 
8  doubtful. 

Mental  disorders  are  properly  embraced  among  the  functional  affections  of 
he  brain.  They  do  not  usually  enter  into  the  course  of  instruction  in  the 
E^nciples  and  Practice  of  Medicine.  They  are,  however,  to  be  included 
vithin  the  range  of  the  studies  of  the  physician.  Lectures  and  treatises  arc 
leroted  specially  to  these  disorders,  and  their  management  constitutes  one 
«f  the  ppecialties  of  medical  practiice ;  but  all  practitioners  are  called  upon  to 
treat  affections  of  the  mind  falling  short  of  well-marked  insanity.  Melan- 
<kolia  and  hypochondriasis  in  their  lighter  grades — that  is,  not  amounting  to 
kuniiitj — come  constantly  under  the  notice  of  the  physician  in  general  prac- 
tiee.     Want  of  energy,  lack  of  buoyancy,  mental  apathy,  and  inertia  often 
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exist  without  any  obvious  disease.  The  physician  should  cotiftiiler  ihwc  n 
generally  denoting  corporeal  ailment;  and  this  should  be  iiupr^^MMl  vptKUb 
minds  of  patients,  since  tliey  are  thereby  led  to  refurnrationH  and  Mieaauftiolf 
mtinagenittiit  which  will  be  likely  to  afford  relief,  and  are  better  eiiaWfd  to 
strive  again nt  tfie  depressinj^  influence  of  Diental  disorder,  A  va»t  ■iinmnt 
of  unhappines^  is  due  to  causes  which  under  irjtelliirent  tuedical  direction 
may  be  rcvmoved,  or  to  functional  morbid  conditions  which  judietoai  inni* 
ment  may  relieve.  It  i^  a  grave  error  to  attribute  disorderii  of  tht'  mtnd 
exclusively  to  mental  causes.  These  few  remarks  open  up  a  subject  of  ^<at 
importance.  Insanity  is  to  be  prevented  by  the  sreneral  practitioner.  IVj 
who  devote  themselves  to  the  treatment  of  the  inHane  have  not  the  oppor- 
tunicy  of  preventing  the  developiwent  of  insanity. 

The  study  of  mental  disorders  is  important  to  the  physician  as  iiiTolmj? 
questions  of  medical  jurisprudence.  The  existence  or  otherwise  of  iastmtT 
sufficient  to  rerjuire  or  warrant  confinement  in  institutions  for  the  insane,  the 
exemption  of  responsibility  for  criminal  act^,  incompetency  to  perform  leffil 
oblitrations,  to  take  care  or  dispose  of  property,  etc..  are  practic*)  q'ttiiityaj 
concorning  which  |>hysicians  are  called  upun  to  give  testimony;  hut  far 
inf*»rmation  bearing  on  these  questions  the  student  and  prartitionef  an 
referred  to  works  treating  of  disorders  of  the  mind  and  of  medical  jitm- 
prudence. 

Coma, 

The  term  coma  expresses  a  stale  of  unconsciousness  from  whieb  the  pitient 
either  cannot  be  aroused  or  is  aroused  with  more  m*  less  difficxilty*  It  li  ni^ 
tomary  to  apply  this  term  to  extreme  degrees  of  unconsciousness,  moreeo?' 
rectly  expressed  by  the  terms  lethargia  and  earus.  The  latter  term  d«u<t^ 
a  degree  in  which  the  patient  cannot  by  any  efforts  be  aroused.  THIj*  degrw 
is  generally  called  profound  coma.  Sopor  expresses  an  abnormal  di^^mNJof 
somnolence,  or  moderate  coma.  A  patient  in  this  state  is  often  laid  to  I* 
semi-eomatose.  Coma  differs  from  normal  sleep  qualitatively  as  vS  tB 
quantitatively.  Sleep  is  a  physiological  event  t>f  essential  iniporTmni*  t^ 
the  welfare  of  the  economy.  Coma  is  a  pathological  condition  fn^m  whicH 
the  system  derive.^  do  bcnetit.  It  follows  that  eonta  tb  never  a  substitute  ^^ 
sleep. 

Cuma  is  a  symptom  occurring  in  most  of  those  diseases  of  the  brain  wVc* 
have  been  considered^ — namely,  hypenemia  and  anai?niia  of  th^  >»r!Ut  tb*'^'" 
bosis  and  embolism,  cerebral  and  meningeal  hemorrhage,  ' 
alitis,  and  tumors.  In  all  these  affections,  except  perhaps 
the  rationale  of  the  coma  is  a  diminution  of  the  supply  nf  oxygenated  bl( 
the  brain -substance.  Coma  may  be  an  effect  of  eorebnil  anaemia  (mk 
due  to  impoverishment  of  the  blood  and  enfeebled  circulation,  ss  ii 
hydrencephaloid  affection  first  described  by  Marshall  HalL  (Vide  p.  < 
Coma  is  a  patliological  element  in  eertain  of  the  neun»s€»s  wbieii  retnab 
considered — namely,  epilepsy,  hysteria^  and  catalepsy.  It  is  an  incideiitali 
in  various  diseases  exclusive  of  those  of  the  nervnus  system ;  exnni|i" 
which  are  acute  and  chronic  affections  of  the  kidneys,  acute  yelloir  atr 
of  the  liver,  pernicious  intermittent  fever^  scarlet  fever,  smallpox,  typhus 
typhoid  fever,  etc.  It  may  be  produced  by  such  toxic  agents  us  opium' 
other  narcotics,  alcohol,  ethers,  cblnroform,  etc.  The  sudden  los»  of 
scioasne.ss  at  the  instant  of  the  attack  in  epilepsy  is  attributed  to  cef 
anaemia  caused  by  spasm  of  the  arteries  within  the  bruin-  <>f  thr 
instafices,  the  causation  of  the  coma  involves  a  toxical  ntrcncy  rertainl 
some,  and  probably  in  most  if  nut  in  all  ca^its.     The  nururc  nf'ih^i 
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general  diseases  just  named  and  their  modus  operandi  are  not  under- 

^re  are  eases  of  coma  not  connected  with  any  of  the  foregoing  diseases, 
3t  clearly  referable  to  any  known  morbid  condition  of  the  brain.  The 
is  then  to  be  considered  and  treated  as  an  individual  affection.  It  is, 
irse,  in  these  as  in  other  cases  merely  a  symptom,  but  the  pathology, 
erhaps  the  etiology,  are  unknown  or  conjectural.  The  coma  may  be 
T  or  less  in  degree,  sometimes  not  exceeding  stupor,  and  sometimes  so 
ind  as  to  constitute  carus.  It  may  occur  suddenly,  constituting  a 
ble  apoplectic  attack,  or  it  may  be  developed  more  or  less  slowly.  It 
aat  for  a  few  hours  or  it  may  continue  for  several  days.  It  may  end, 
r  or  later,  either  in  death  or  recovery. 

fatal  cases  morbid  conditions  may  be  found  after  death  which  were  not 
ninable  during  life ;  examples  are — thrombosis  of  the  basilar  artery  or 
!  longitudinal  sinus  and  meningeal  hemorrhage.  The  two  former  of 
conditions  not  many  years  since  would  have  escaped  recognition  as 
s  of  the  coma ;  and  so  further  developments  in  pathological  anatomy 
urnish  an  explanation,  post-mortem,  of  cases  in  which  adequate  morbid 
ranees  are  not  now  discoverable.  In  the  progress  of  etiology,  too,  toxi- 
;ent8  causing  coma  may  be  discovered,  of  w4iich  now  nothing  is  known, 
is  not  an  unreasonable  expectation,  in  view  of  the  fact  that  urea  and 
iterin  have  only  within  a  few  years  been  recognized  as  coma-producing 
pies. 

na  in  some  instances  seems  attributable  to  cerebral  exhaustion  ;  that  is, 
ows  prolonged  or  excessive  mental  activity  in  conjunction  with  impaired 
ion  and  general  debility.  It  must  be  confessed  that  the  term  cerebral 
istion  does  not  embody  any  clear  idea  of  the  pathological  condition 

the  coma  represents,  but  it  has  a  practical  significance  in  relation  to 
ausation  and  treatment.  Of  course,  in  deciding  that  coma  is  to  be 
led  as  a  functional  affection  the  various  diseases  and  determinable  mor- 
tnditions  with  which  it  is  known  to  have  pathological  connections  are  to 
eluded.  Becognizable  internal  toxical  agents,  e.  g.  urea,  and  those  which 
eternal,  e,  g.  opium,  alcohol,  etc.,  are  also  to  be  excluded.  The  diagnosis 
res  a  careful  investigation  of  the  causation  in  these  different  directions. 
raming  a  case  in  which  the  pathology  and  etiology  are  not  determinable, 
rognosis  and  treatment  must  be  based  upon  circumstances  pertaining  to 
>ma.  Other  things  being  equal,  the  prognosis  is  unfavorable  in  propor- 
:o  the  degree  and  duration  of  the  coma.  If  the  patient  cannot  be 
ed  sufficiently  to  open  the  eyes  or  protrude  the  tongue,  the  danger  is 
and  it  increases  with  the  continuance  of  the  comatose  state.  When  the 
f  to  swallow  is  lost  a  fatal  ending  is  to  be  expected.  /Vr  contra^  if  the 
be  moderate  in  degree  the  prognosis  is  favorable.  Absence  of  paraly- 
\h  temperature  of  the  body  not  increased,  mobility  of  the  iris,  the  pupils 
isr  contracted  nor  dilated  and  equal  in  size,  the  ophthalmoscopic  appear- 
normal,  the  respirations  quiet  and  of  regular  rhythm, — these  are  points 
portance  in  the  exclusion  of  grave  cerebral  diseases  and  in  their  bearing 
a  favorable  prognosis. 

B  TREATMENT  is  to  bc  govemcd  by  the  symptomatic  indications  in  indi- 
1  cases.     These  rarely,  if  ever,  point  to  depletion  by  bloodletting  or 

depressing  measures.  The  opposite  treatment  is  usually  indicated  by 
ness  of  the  circulation  and  general  debility.  Supporting  treatment  is 
[ally  indicated  in  feeble  subjects  and  when  cerebral  exhaustion  is  an 
[f^cal  factor.  It  might  prove  a  serious  error,  under  these  circumstances, 
rsae  therapeutical  measures  on  the  supposition  of  the  existence  of  cere- 
leningitis  or  hypersemia. 
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The  propriety  of  counter-irritation  is  doubtful.  Rest,  alimentation,  nerve 
tonics,  and  the  judicious  employment  of  wine  or  other  alcoholics  are  cb^ 
measures  which  generally  meet  the  indications  present. 

Saturnine  Encephalopathy. 

A  rare  form  of  poisoning  by  lead  is  characterized  by  cerebral  distnrbancd 
of  a  grave  character — namely,  coma,  convulsions,  and  delirium.     The»e  three 
events  are  combined  in  a  considerable  proportion  of  cases.     An  attack  atj 
occur  either  abruptly  or  after  certain  premonitory  symptoms.     The^  are- 
headache,  vertigo,  ringing  in   the  ears,  and  in  some  instances  amaurusiii, 
Other  manifestations  of  lead-poisoning — paralysis,  arthralgia,  colic — major 
may  not  precede  the  encephalopathic  attack.     The  coma  is  more  or  leMi  pro- 
found.    In  favorable  cases  it  disappears  after  having  continued  for  one  or 
two  days.     In  unfavorable  cases  it  increases  in  degree  and  continues  until 
death.     The  convulsions  are  epileptiform  in  character  (eclampsia  vcl  epil«p. 
sia  saturnina).     Paroxysms  lasting  from  five  to  twenty  minutes  occur  after 
variable  intervals.     The  delirium  is  in  some  cases  active  and  violent,  and  ii 
other  cases  hilarious.     It  is  sometimes  characterized  by  hallucinations  of 
sight  and  hearing.     Either  -of  the  three  events  may  be  predominant.    Coiai 
and  convulsions  in  some  instances  occur  without  delirium,  and  coma  betweei 
the  paroxysms  of  convulsions  is  sometimes  wanting.     Amaurosis,  if  it  do  noi   { 
precede,  is  likely  to  accompany,  the  attack.     The  amaurosis  is  not  caused  br    ' 
retinal  changes,  and  the  ophthalmoscope  shows  the  normal  appearances. 

A  satisfactory  pathological  explanation  of  these  effects  of  lead-poifODisg    ' 
cannot  be  given.     They  have  been  attributed  to  anaemia  of  the  brain  from 
changes  in  the  minute  cerebral  arteries,  to  oedema  of  the  brain  from  increaaei 
arterial  pressure,  and  to  the  direct  irritation  caused  by  the  presence  of  leii 
Uraemia  is  probably  a  pathological  element  in  some  cases.      The  arine  ii 
diminished  in  quantity,  and  has  been  found  to  contain  albumen.    The  eflecti,   | 
however,  are  not  in  all  instances  referable  to  uraemia,  inasmuch  as  the  en-    , 
dence  of  diminished  elimination  of  urea  is  not  always  present.     Heubelba 
produced  similar  effects  in  dogs  by  poisoning  them  with  lead,  and  this  is  oae    , 
of  the  recognized  causes  of  the  so-called  gouty  or  small,  granular  kidney.       I 

The  PROGNOSIS  is  grave  in  proportion  to  the  fre<|uency  and  violence  of  tk 
convulsions,  together  with  the  degree  and  continuance  of  the  coma.  Tbe 
rate  of  mortality  has  not  been  definitely  ascertained,  but  the  proportioo  of 
fatal  cases  is  large. 

There  is  little  to  be  said  with  reference  to  the  treatment.  Depletory 
or  debilitating  measures  are  contraindicatcd.  It  should  be  ascertained,  by 
examinations  of  the  urine,  how  far  uraemia  may  be  a  factor  in  causing  tlie 
coma  and  convulsions.  Hydragogucs  and  sudorific  measures  are  indicated  if 
there  be  ground  for  supposing  that  there  are  symptoms  of  the  accumulatioo 
of  urea  in  the  blood.  The  inhalation  of  chloroform  or  the  administration  of 
the  chloral  hydrate  may  be  resorted  to  in  order  to  control  the  convulsioia. 
The  iodide  of  potassium  should  be  given  to  the  extreme  of  toleration. 

Vertigo— Mdhi^re's  Disease. 

Vertigo  is  a  symptom  occurring  in  various  cerebral  diseases,  and  aim  wbei 
it  is  to  be  regarded  as  an  individual  functional  affection.  In  this  article  it  ii 
considered  as  a  functional  affection  and  as  a  symptom  of  M^ni^re*8  disease. 
It  occurs  as  a  paroxysmal  affection.  A  person  seemingly,  perhaps,  in  pifA 
health  suddenly  becomes  giddy,  sVirrounding  objects  appear  to  be  revoWnft 
or  the  person  seems  to  himself  to  be  performing  movements  of  gyntioB, 
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ccording  to  Charcot,  always  appear  to  be  from  the  left  to  the  right. 
Mition  18  like  that  caused  by  long-continued  rotatory  movements  of 
'.     If  the  vertigo  be  moderate  or  slight,  it  simply  renders  the  person 

0  walk  steadily.  He  reels  like  a  drunken  man.  In  a  greater  degree 
is  impossible,  and  there  may  be  inability  to  stand  without  support. 

1  instances  the  patient  falls,  but  without  loss  of  consciousness  and 
muscular  spasm  of  either  the  facial  or  other  muscles.  The  attack 
ipanied  by  a  sense  of  prostration,  which,  however,  is  due  in  no  small 

0  apprehension.  Nausea  is  a  frequent  symptom,  and  vomiting  some- 
rcurs.  The  paroxysm  varies  much  in  duration  in  different  cases, 
ast  for  a  few  moments  or  the  vertigo  may  continue  for  hours  and 

ssive  attacks  recur  after  variable  intervals.  Days,  weeks,  or  months 
jrvene.  In  some  cases  vertigo  for  a  certain  period  may  be  produced 
t  exciting  causes,  such  as  any  intellectual  effort,  sudden  muscular 
,  looking  upon  a  bright  light,  etc.  A  patient  may  be  exempt  while  in 
mbent  posture,  but  he  may  experience  vertigo  whenever  the  attempt 
to  sit  up  or  stand.  For  this  reason  patients  sometimes  keep  the  bed 
ig  period. 

ks  of  vertigo  generally  give  rise  to  great  apprehension.  The  patient 
at  apoplexy,  paralysis,  or  a  fit  of  some  kind  is  impending.  If  the 
rision  be  not  removed  by  positive  assurances  from  the  physician  of 
snce  of  danger,  it  may  lead  to  a  distressing  state  of  despondency, 
ient  is  afraid  to  walk  or  to  be  left  alone,  and  all  public  assemblages 
ded,  lest  something  may  happen  to  him  to  excite  disturbance.  In 
prhich  has  been  under  my  observation  the  patient,  a  gentleman  in 
life,  notwithstanding  assurances  of  the  absence  of  danger,  has  for 
ears  been   constantly  attended   by  either  a  relative  or  a  servant, 

1  a  long  period  has  elapsed  since  an  attack  occurred  and  his  health 
ent.  This  state  of  anxiety  has  repeatedly,  in  cases  under  my  obser- 
;ontinued  for  months  and  years.  The  physician  is  fully  warranted  in 
tositive  assurances  that  these  attacks  of  vertigo  are  devoid  of  danger, 
rge  number  of  cases  which  I  have  observed,  in  no  instance  has  apo- 
aralysis,  epilepsy,  or  any  serious  affection  followed.  It  is  an  unfor- 
rror  to  state,  as  is  done  by  some  writers,  that  vertigo  is  premonitory 
erebral  affections  just  named.  The  needless  apprehension  of  patients 
imes  encouraged  by  the  fact  that  it  is  shared  by  the  physician.  I 
et  with  cases  in  which  danger  of  apoplexy  and  paralysis  has  been 
it^  to  the  patient.  Charcot  relates  a  case  in  which  the  attacks  were 
ded  with  epilepsy,  the  patient  having  for  a  long  time  been  under 
fit  for  that  disease.  Assurances  of  the  absence  of  danger  may  do 
ood,  not  only  by  removing  needless  apprehension,  but  in  the  way  of 
:  a  cure;  for  the  mental  anxiety  occasioned  by  the  attacks  increases 
ility  to  their  recurrence. 

e  PATHOLOGY  of  vertigo  more  cannot  be  said  than  that  it  represents  a 
lal  cerebral  condition.  Its  etiological  relations  are  better  understood. 
ch  writer,  Meniere,  in  1861  pointed  out  the  supposed  connection  of 
e  characterized  by  deafness  and  vertigo  with  an  affection  of  the  semi- 
canals of  the  internal  ear.  Subsequent  clinical  observations  have 
lied  this  causation  in  a  certain  proportion  of  cases.  The  vertigo  is 
'equently  preceded  and  accompanied  by  tinnitus  aurium,  sometimes 
.  to  one  ear  and  sometimes  to  both  ears.  Sudden  deafness  in  one  ear 
•th  ears  has  been  observed  to  be  coincident  with  the  attacks  of  ver- 
rhe  attacks  have  been  found  to  cease  on  the  cure  of  suppurative  otitis, 
n  on  the  removal  of  an  accumulation  of  wax  or  a  foreign  body  from 
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the  meatus.^  The  most  rational  explanation  is  thata  reflex  influence  exerted 
upon  the  brain  emanates  from  the  aural  organs.  The  affection  ia  theise  cum 
is  now  known  as  Meiiitres  dUease, 

All  cases  of  functional  vertigo  are  not  cases  of  vertigo  ah  aurt  Utm.  Li 
perliaps  the  larger  proportion  there  is  no  evidence  of  aural  disturbance. 
Dyspeptic  aihnents  appear  to  be  causative  in  some  cases,  but  not  constantJr 
as  cont4jnded  by  Trousseau,  who  called  the  affection  stomachal  vertigo  (ftr. 
tigo  a  sfomacho  Iseso).  It  is  sometimes  fairly  attributable  to  prolonged  over- 
tasking of  the  mental  faculties  and  anxiety  of  mind.  Excessive  veiiery,  tlie 
immoderate  use  of  tobacco,  and  intemperate  indulgence  iu  coffee  or  tea  hire 
a  causative  influence.  It  may  be  incident  to  the  debility  which  remains  after 
convalescence  from  a  severe  disease ;  for  example,  typhoid  fever.  DaCottt 
attributes  it  in  some  cases  to  lithacmia  (uricaemia).* 

The  TREATMENT  involves,  as  the  first  and  most  important  measure,  remoral 
of  the  supposed  cause  or  causes.  The  ears  should  be  carefully  eismined 
with  reference  to  removable  morbid  conditions.  Measures  addre^  to 
cerebral  congestion — namely,  bloodletting,  counter-irritation,  purgation,  and 
reduced  diet — are  hurtful.  On  the  contrary,  tonic  remedies,  a  nutritiooi 
diet,  and  hygienic  means  of  invigorating  the  general  health  are  genenllj 
indicated.  The  practioner  should  bear  in  mind  the  importance  of  assuring  tbe 
patient  positively  of  the  absence  of  all  danger.  This  will  sometimes  do  mack 
toward  the  cure.  A  cure  is  often  soon  effected,  but  in  some  cases  the  dis- 
order persists  for  a  long  time.  Charcot  extols  the  efllicacy,  in  cases  of  aanl 
vertigo,  of  quinia  given  in  full  doses  (20  grains)  for  several  weeks. 

Paralysis— General  Remarks. 

Paralysis  is  an  important  symptomatic  event  in  the  clinical  history  of  dif. 
fcrent  cerebral  and  spinal  diseases  which  have  been  already  considered.  It 
is  not  always  referable  to  either  an  inflammatory  or  a  structural  diset^,  and 
It  is  then  to  be  distinguished  as  functional. 

By  the  term  paralysis  is  understood  either  the  loss  or  an  abnormal  dimiei- 
tion  of  voluntary  power  over  muscles.  The  term  is  also  applied  to  tbeloH 
or  a  diminution  of  sensibility.  The  latter  is  sensory  and  the  former  motor 
paralysis.  Sensory  paralysis,  however,  is  expressed  by  the  terms  anxMthnia 
and  analgesia;  the  first  relating  to  the  sensibility  to  touch,  and  the  second  to 
the  sensibility  to  pain.  Analgesia  may  exist  without  anaesthesia.  A  patient, 
for  example,  partly  under  the  influence  of  chloroform  or  ether,  may  feel  tbe 
cutting  of  the  knife  in  a  surgical  operation,  but  without  any  sensation  of 
pain.  On  the  other  hand,  the  loss  of  sensibility  to  touch  (amesthesia)  oin 
ries  with  it  the  loss  of  sensibility  to  pain  (analgesia).  Cutaneous  analfEetfi 
is  ascertained,  clinically,  by  pinching  or  pricking  the  skin.  Aniestbesia  if 
ascertained  by  measuring  the  distance  from  each  other  at  which  two  poinia 
in  contact  with  the  skin  arc  recognized.  An  instrument  devised  for  thi«  pu^ 
pose,  called  the  aesthesionieter,  may  be  used,  but  the  common  com  pastes  used 
by  the  draughtsman  will  answer  as  well,  and,  if  these  l>e  not  at  hand,  two 
pins  will  suffice.  The  farther  the  two  points  of  contact  must  he  removed 
from  each  other  in  order  that  each  may  be  separately  felt,  the  less  the  ien«i- 
bility  to  touch.  The  sensibility  is  undiminished  if  the  patient  be  able  to  feel 
two  points  of  contact  approximated  as  closely  as  they  are  when  appreciable  ii 
health.  The  sensibility  to  touch  differs  in  different  parts  of  the  body  coodd- 
erably  in  health.     It  is  most  acute  on  the  prolabia,  the  tip  of  the  tongue,  and 

*  Vide  "A  Clinical  Analysis  of  the  Inflammatory  Affections  of  the  Inner  Iju^hf 
H.  Knapp,  in  Architi^  of  OphthiUmnlogy^  1871,  vol.  if.  No.  1. 

*  Vide  Am,  Joum.  of  Med,  /Scieiicf^,  Oct.,  li^l. 
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f  tlie  fingers.  These  normal  diflferences  are  to  be  taken  into  account 
of  aoassthesia,  and  also  variations  within  normal  limits  in  different 
rsons  and  in  corresponding  situations  on  the  two  sides  of  the  body, 
deviations  from  the  average  degree  of  sensibility,  as  thus  tested,  or 
cact  uniformity  of  the  two  sides,  are  not  to  be  considered  as  abnor- 
it  corroborative  evidence  of  sensory  paralysis. 
>aralysis  is  expressed  by  the  term  akinesia  or  akinesis.  The  term 
however,  is  generally  used  instead  of  this  term,  and  if  not  desig- 
either  sensory  or  motor  the  latter  is  understood.  Paralysis  may 
er  the  voluntary  or  the  involuntary  muscles.  The  heart,  oesoph-  • 
aeh,  intestines,  bladder,  and  arteries  may  be  the  seat  of  akinesia, 
^logical  condition  enters  into  the  consideration  of  these  organs  in 
ons  of  tJiis  work. 

he  name  erythromelalyla  Dr.  S.  Weir  Mitchell  *  first  called  attention 
jtion  characterized  by  vaso-motor  paralysis  of  the  vessels  of  the 
3.  Males  more  than  thirty-five  years  of  age  are  most  frequently 
The  symptoms  are  burning  pain  in  the  feet,  rarely  in  the  hands, 
ed  by  flushing  and  congestion  of  the  part,  which  may  be  somewhat 
Fhe  temperature  of  the  part  is  increased.  The  sensation  is  normal 
be  sometimes  increased.  There  are  no  trophic  troubles.  Erythro- 
I  an  interesting  counterpart  to  the  disease  known  as  local  asphyxia 
rical  gangrene,  which  is  caused  by  vaso-motor  spasm. 
is  is  complete  when  there  is  total  loss  of  voluntary  power  over  the 
muscles.  It  is  incomplete  when  this  power  is  not  entirely  lost,  but 
less  diminished.  The  term  paresis  is  often  used  in  a  sense  equiva- 
t  of  incomplete  paralysis.  Incomplete  paralysis  or  paresis  differs, 
i  cases,  between  the  slightest  appreciable  impairment  of  the  normal 
rer  and  a  degree  approaching  as  closely  as  possible  completeness, 
is  general  when  it  embraces  the  muscles  of  the  four  extremities, 
1  or  without  the  muscles  of  the  face.  It  is  partial  when  a  portion 
scular  system  is  involved,  as  in  hemiplegia  and  paraplegia.  It  is 
a  very  few  muscles,  or  perhaps  a  single  muscle  only,  are  paralyzed, 
s  may  be  neuropathic  or  myopathic.  A  myopathic  paralysis  depends 
ary  morbid  condition  of  the  muscles  paralyzed.  A  neuropathic 
lepends  on  some  cause  which  either  prevents  the  action  of  volition 
cerebral  fibres  which  are  continued  into  the  nerves  going  to  the 
muscles,  or  obstructs  the  transmission  of  volition  at  some  point 
he  muscles  and  the  part  of  the  brain  in  which  the  voluntary  act 
For  the  performance  of  voluntary  motion  there  are  three  requi- 
lely,  the  communication  of  the  voluntary  influence  to  certain  parts 
in,  the  conduction  of  this  influence  from  the  brain  through  motor 
1  the  ability  of  muscles  to  contract  in  obedience  to  the  will.  Par- 
depend  on  causes  involving  primarily  either  of  these  three  require- 

ortant  division  of  neuropathic  paralyses  is  into  central  and  periph- 
itral  paralyses  depend  on  morbid  conditions  seated  in  either  the 
)inal  cord,  and  they  may  be  further  divided  into  cerebral  and  spinal. 

paralyses  depend  on  morbid  conditions  affecting  nerves  at  any  point 
leir  terminations  and  their  central  connections  with  either  the  brain 
lal  cord.     Paralyses  are  peripheral  when  they  depend  on  affections 
or  spinal  nerves  within  the  skull  or  spinal  cord, 
re  certain  points  of  difference  in  the  effects  of  cerebral,  spinal,  and 

paralysis,  respectively,  which  are  of  practical  importance  as  regards 
a  of  causative  conditions  and  differential  diagnosis.     In  cerebral 

1  Am   .Tnvrn.  liTfA.  Sripnrfa   .Till v.  1878. 
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paralyses  the  reflex  excitability  of  the  affected  muscles  is  retained  and  may  be 
increased.     The  electrical  excitability  is  also  the  same  as  in  health,  or  it  may 
be  increased.    The  muscles  do  not  speedily  become  atrophied.    The  cutaneous 
sensibility  is  often  undiminished,  or  it  is  not  diminished  in  proportion  to  tbe 
motor  paralysis,  and  is  regained  in  a  short  time,  although  the  loss  or  impairmeiit 
of  the  voluntary  power  over  the  muscles  remains.     In  spinal  paralysis  the 
paralyzed  muscles  may  or  may  not  retain  their  reflex  and  electrical  excitabil- 
ity, the  differences  in  these  respects  being  dependent  on  the  situation  of  the 
affection  of  the  cord,  together  with  the  degree  and  the  extent  of  lesions.    The 
reflex  excitability  is  sometimes  notably  increased.     Sensibility  may  he  either 
retained,  diminished,  or  lost.    There  may  or  may  not  be  trophic  disturbance! 
These  points  have  entered  into  the  clinical  history  of  the  different  spiul 
affections  which  have  been  considered. 

The  characteristics  of  peripheral  paralysis  will  be  considered  in  the  next 
chapter.  The  reaction  of  degeneration,  which  is  of  much  value  in  the  (iiaf^ 
nosis  of  the  different  kinds  of  paralysis,  has  already  been  described  (p.  733).    i 

The  foregoing  remarks  relate  to  paralysis  dependent  on  different  pathol- 
ogical conditions.  Paralyses  which  are  dependent  on  molecular  changes  oo( 
appreciable,  or  on  histological  lesions  not  yet  ascertained,  aid  which  are 
therefore  to  be  considered  at  present  as  functional,  generally  end  in  recorerj. 
Their  duration  is  variable.  It  may  be  but  a  few  hours,  and  even  minutes, or, 
on  the  other  hand,  days,  weeks,  and  months.  The  paralysis  is  in  some  ca8ei 
intermittent.  The  recovery  is  sometimes  abrupt,  and  sometimes  it  takes  plaee 
after  a  more  or  less  gradual  improvement.  The  paralyzed  muscles  do  not  watte, 
except  as  an  effect  purely  of  disease.  There  may  be  anaesthesia  or  the  cutaoeooi 
sensibility  may  remain  unaffected.  In  functional  paralyses  the  electrical  eidt*> 
bility  is  retained,  and  the  phenomena  of  the  "  reaction  of  degeneration  "  an 
wanting.  Reflex  excitability  is  sometimes  retained  and  sometimes  diminished 
or  lost.  The  circumstances  under  which  the  paralyses  occur,  and  their  patho- 
logical relations,  are  of  importance  in  the  discrimination.  The  paralyses  whieh 
often  follow  diphtheria,  and  sometimes  other  acute  febrile  diseases,  arc  gener- 
ally to  be  considered  as  functional,  although  these  diseases  may  be  followed  bj 
organic  paralyses,  usually  of  spinal  or  of  peripheral  origin.  The  so-called  hTi- 
terical  paralyses  are  examples  of  typical  functional  paralysis.  The  association 
of  paralysis  with  these  affections  is  oft€n  of  significance  with  regard  to  diag- 
nosis. Causauve  circumstances  are  to  be  taken  into  account.  Functional  par- 
alyses may  be  referable  t^  exhaustion  from  prolonged  muscular  exertions  and 
to  the  action  of  cold.  There  is  no  pathological  propriety  in  calling  the  paraljaif 
attributed  to  the  latter  cause  rheumatic ;  and  clinical  experience  affords  no  proof 
of  any  relationship  between  paralysis  afrigore  and  rheumatism.'  The  so-called 
reflex  paralysis  will  be  presently  noticed  in  connection  with  paraplegia.  Finally, 
the  functional  character  of  paralyses  may  be  inferred  from  the  probable  cauit- 
tion  by  certain  vegetable  poisons,  such  as  ergot,  tobacco,  lathyrus  salirM, 
absinthe,  camphor,  etc.  Saturnine  paralyses  may  be  regarded  as  peripheral, 
and  these  will  be  considered  in  the  next  chapter.  Other  differential  pointi  \ 
relate  to  the  particular  varieties  of  functional,  cerebral,  and  spinal  piralysia—  ,j 
namely,  general  paralysis,  hemiplegia,  and  paraplegia — and  will  be  noticed  ii 
connection  with  these  disorders.  ' 

^  The  iisa^e  of  German  writers  in  designatinfr  as  rheumatic  all  affections  suppflMdie 
be  produced  by  exposure  to  cold  has  been  adopted  by  some  English  writen,  bul  it  i*wt 
to  t»€  recc)nmiende<l.  Under  the  name  **  paralysis  from  commotion  "  Crerman  »ril«f  ' 
eniliracc  cn>tes  in  which  the  affection  is  due  to  injury,  hut  without  appreciable  Iniiio^ 
(Vide  Kiolihorst,  Hnndh.  d.  Spec  Path,  u  Themp.)  Cases  in  which  pamlysinocniffifttf 
a  variable  |>erio<l  dating  from  railway  accidents  have  been  described,  e^peciallr  by  Eric^ 
sen.    Tliese  cases  have  been  considered  as  important  in  a  medico-legal  point  of  Tief . 
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Treatment  of  Functional  Paralysis. 

reatment  of  fuDctional  paralysis  a  primary  object  is  the  removal  of 
lirect  or  indirect  causative  agencies.  Exhaustion  from  over-exer- 
dy  or  mind  is  an  indication  for  rest.  Toxical  agents,  tobacco,  etc. 
b  continue  in  operation.  Anaemia  claims  appropriate  therapeutic 
lie  measures.  Cystitis,  phimosis,  or  other  local  diseases  which  may 
ed  of  standing  in  the  relation  of  causes  by  means  of  a  reflex  influ- 
other  ways  should  receive  proper  attention. 

?die8  having  direct  reference  to  the  paralysis,  electricity  holds  the 
Experience  shows  the  usefulness  of  both  the  faradic  and  the  gal- 
•ent,  individual  cases  differing  as  regards  the  superiority  of  the  one 
other.  There  need  not  be  that  delay  in  resorting  to  electricity 
n  important  precaution  in  cases  of  paralysis  dependent  on  diseases 
inflammation.  Care,  however,  is  to  be  taken  not  to  employ  too 
rrents,  or  to  prolong  or  repeat  unduly  their  applications.  For 
etails  the  reader  is  referred  to  works  which  treat  specially  of  elec- 
i  curative  agent.  Its  curative  efficacy  must  consist  in  its  effects 
uDctional  activity  of  the  nerves  and  muscles  involved  in  the  paraly- 
!  circulation  in  these  parts,  and  on  their  nutrition.  Its  action  is 
excitant,  and  it  is  evident  that  if  carried  too  far  it  may  do  harm 
1  good.  The  success  of  electrical  treatment  in  all  paralytic  affec- 
lepend  on  the  exercise  of  judgment  in  determining  the  indications 
ar  cases,  and  on  skill  in  its  employment.  The  advantage  of  expe- 
its  practical  application,  together  with  the  time  and  appliances 
jquires,  renders  it  desirable  that  some  physicians  should  give  to  it 
ention.  Hitherto,  the  employment  of  electro-therapeutics  in  this 
as  been  too  much  in  the  hands  of  uneducated  practitioners  who 
little  of  the  agent  which  they  employ,  and  still  less  of  the  human 

and  massage,  or  kneading  with  deep  pressure,  are  important  meas- 
atment.  Stimulating  liniments  facilitate  the  rubbing,  and  are  to  a 
«nt  in  themselves  useful.  These  measures  are  serviceable  by  pro- 
\  circulation  and  maintaining  nutrition.  They  should  be  systemati- 
id  out  and  persisted  in.  If  the  paralysis  be  complete,  passive  move- 
important.  They  should  be  resorted  to  daily,  and  continued  as  long 
J  tolerated  without  fatigue.  If  the  paralysis  be  incomplete,  daily 
*  the  paralyzed  muscles  by  means  of  the  will  is  of  more  importance 
emedial  measure.  As  much  exercise  of  the  paralyzed  muscles  as 
ken  without  fatigue  is  desirable.  The  physician  should  impress 
ance  of  this  measure,  the  more  because  patients  are  slow  to  appre- 

\  of  alternately  cold  and  warm  water  are  useful.  They  should  not 
led  long  enough  to  be  followed  by  uncomfortable  sensations ;  on 
ry,  it  is  desirable  that  they  should  give  rise  to  agreeable  effects. 
also  often  derived  from  the  use  of  the  sponge-bath  followed  by 
ion. 

;8,  strychnia  or  nux  vomica  and  phosphorus  are  to  be  recommended. 
)r  not  they  have  any  specially  curative  effect,  clinical  experience 
dence  of  their  utility. 

General  Paralysis. 

ease  known  as  general  cerebral  paralysis,  general  paresis,  or  the 
of  the  insane  (dementia  paralytica)  is  fully  considered  in  works 


excito-motory  or  reflex  movements  perhaps  remaining  unaffe 
deglutition,  digestion,  and  all  the  functions  necessary  to  exi 
but,  as  regards  voluntary  manifestations,  the  patient  being  in 
death.  General  paralysis  involving  cranial  nerves  has  alsc 
occur  in  connection  with  hysteria.  In  a  case  for  many  month 
tion  complete  paralysis  of  the  four  extremities  coexisted  with 
eral  paralysis  of  the  face.     The  paralysis  in  this  case  was  at 

In  the  great  majority  of  cases  general  paralysis  is  spinal, 
spinal  cord  is  to  be  inferred  whenever  cranial  nerves  are  r 
there  are  no  symptoms  denoting  cerebral  disease.  General 
as  has  been  seen  (vide  Chapters  II.  and  IV.),  is  incident  to  i 
structural  affections  of  the  spinal  cord  and  its  meninges.  ' 
excluded  in  arriving  at  the  conclusion  that  the  paralysis  is  i 
paralysis  may  be  complete,  or  there  may  be  a  greater  or  less  c 
and  it  may  or  may  not  be  associated  with  anaesthesia.  It  ft 
in  rare  instances,  and  is  sometimes  connected  with  hysteria, 
by  woorara  in  a  case  of  rabies,  to  which  reference  will  be  mtn 
that  disease.  It  may  be  caused  by  exhaustion  and  cxposui 
causation  was  exemplified  in  the  case  of  a  man  forty-five  y< 
during  a  severe  snowstorm  rode  eight  miles  in  a  horse-car, 
rear  platform,  his  back  exposed  to  the  storm.  After  rei 
became  unconscious  for  a  short  time,  and  on  recovering  h 
there  was  complete  loss  of  motion  and  sensation  below  the  he 
posed  to  somnolency,  but  was  easily  aroused,  and  his  menU 
intact.  I  saw  him  on  the  fifth  day  after  the  date  of  the  a 
treatment  consisting  of  stimulants,  frictions,  and  nutritioas  f 
measure,  recovered  from  the  paralysis.  This  treatment  wai 
in  a  short  time  the  recovery  was  complete. 

In  functional  spinal  paralysis  the  paralytic  condition  m 
rapidly  or  more  or  less  gradually.  The  muscles  of  all  th 
simultaneously  affected,  or  the  paralysis  may  begin  in  one 
limbs  becoming  successively  affected.  The  bladder  and  re 
involved.  The  respiratory  movements,  as  a  rule,  are  not  a 
tionally  there  is  much  suffering  from  dyspnoea.     I  have  knc 
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fbess  of  the  right  ear.  The  muscular  sense  was  gone.  The  patient 
conscious  of  muscular  contractions  or  of  fatigue.  Some  reflex  action 
iserved.  There  was  motor  paralysis  of  the  right  arm  and  leg,  but 
I  the  left  side.  The  movements  of  the  non-paralyzed  limbs  were 
when  controlled  by  the  eye.  If  the  eye  in  which  the  sight  was  pre- 
rere  closed,  the  movements  were  uncertain,  although  not  ataxic.  The 
it  once  fell  asleep  when  the  eye  and  the  ear  in  which  the  perceptions 
^served  were  closed. 

Hemiplegia. 

>t  when  due  to  cerebral  affections  which  have  already  been  considered — 
hemorrhage,  soflening  from  thrombosis  or  embolism,  encephalitis,  and 
-hemiplegic  paralysis  is  of  infrequent  occurrence.  Examples  of  func- 
einiplegia  are  as  follows :  Cases  have  been  reported  in  which  it  took 
ddenly  during  strong  mental  excitement,  as  in  a  fit  of  violent  anger, 
r  being  sometimes  speedy  and  sometimes  slow.  Todd  designated  the 
I,  in  these  eases,  enwfional  heniiplegia.  It  sometimes  follows  epilepsy. 
3  under  my  observation  in  which  epileptic  paroxysms  recurred  at  short 
i  for  several  days,  hemiplegia  occurred  before  the  series  of  paroxysms 
sed,  the  face  as  well  as  the  limbs  on  one  side  being  paralyzed.  The 
s  disappeared  completely  after  a  few  days.  Hysterical  paralysis  is 
es  hemiplegic.  The  face  and  tongue  are  not  involved,  and  as  a  rule 
side  is  paralyzed.  Hemiplegia  may  follow  chorea,  the  limbs  paralyzed 
lose  of  the  side  more  affected  with  the  choreic  movements.  The  paral- 
these  cases  docs  not  extend  to  the  face  or  tongue.  The  paralysis 
bllows  diphtheria  is  sometimes  hemiplegic.  I  have  known  transient 
^a  to  follow  insolation. 

ollowing  cases,  stated  as  concisely  as  possible,  will  serve  to  illustrate 
ria  from  either  embolism  or  thrombosis  not  giving  rise  to  softening 
terical  hemiplegia: 
rchant,  aged  seventy-five,  of  active  habits,  attending  daily  to  business, 

home  in  the  morning  in  his  usual  health.  He  was  observed  to  act 
y.  He  walked  with  difficulty  and  had  trouble  in  moving  his  left 
He  was  prevailed  upon  to  return  home  in  a  carriage,  although  he 

that  nothing  was  the  matter  with  him.  In  an  hour  after  his  return 
im.  He  was  somnolent,  but  easily  aroused.  There  was  paresis  of  the 
er  and  lower  limbs  and  of  the  left  side  of  the  face.  The  tongue  was 
I  to  the  left  side.  On  the  following  day  there  was  marked  improve- 
The  improvement  continued,  and  on  the  sixth  day  recovery  was  com- 
id  he  insisted  on  attending  to  his  business  as  usual.  There  were  no 
'  cardiac  disease.  A  little  laurel-water  and  aconite  were  the  drugs 
ed.  He  was  allowed  at  once  a  nutritious  diet.  Six  years  afterward 
id  been  no  return  of  the  paralysis  and  the  patient  was  in  good  health, 
osis  was  the  probable  causative  condition  in  this  case. 
n,  aged  about  seventy,  after  a  long  walk  in  the  afternoon  retired  at 
3eling  well,  and  slept  soundly  until  morning.  On  awakening  there 
esis  of  the  upper  and  the  lower  limb  on  the  right  side.  The  face  and 
were  not  involved,  but  there  was  aphasia,  the  patient  being  able  to 
ut  a  few  words.  Aside  from  those  symptoms  he  had  no  ailment.  His 
)  was  unaffected.  The  paralysis  and  aphasia  disappeared  in  the  course 
r  days,  no  treatment  iK^ing  employed.  Throe  years  afterward  he  had 
return  of  paralysis  and  was  in  good  health.  The  diagnosis  in  this 
e  between  thrombosis  and  embolism. 
Be  at  my  hospital  clinic  exemplified  the  occurrence,  first  of  embolism, 


ing  for  a  few  moments  only,  his  health  otherwise  being  perfec 
attacks  then  ceased  to  recur,  and  I  learned  several  months  af 
was  well.  This  patient  had  had  rheumatism,  but  there  we 
cardiac  disease. 

A  dressmaker,  aged  eighteen,  a  patient  in  Bellevue  Hospi 
hysterical  hemiplegia.  Three  weeks  before  her  admission, 
perfectly  well  the  previous  night,  in  the  morning  she  was  i 
the  left  lower  limb.  Sensibility  was  also  lost.  Toward  ev 
denly  lost  sensibility  and  the  power  of  motion  in  the  left  upp 
a  week  she  recovered  power  over  the  upper  limb.  The  paral}* 
limb  persisted.  In  walking  with  the  aid  of  a  crutch  she  draggc 
limb.  There  was  no  facial  paralysis  and  the  tongue  was  not  < 
right  line.  There  were  no  symptoms  of  cerebral  disease.  St 
of  urine,  requiring  the  catheter,  but  after  a  time  she  succeed 
the  physician  in  charge  refusing  to  continue  the  use  of  the 
was  notably  hysterical,  and  the  globus  hystericus  was  we 
month  after  her  admission  she  was  much  frightened  by  a  thu 
had  hysterical  convulsions.  The  cold  douche  promptly  arres 
sions,  and  on  recovering  full  consciousness  she  at  once  regaia 
pletely,  power  over  the  paralyzed  limb.  The  next  day  she 
difficulty,  and  the  following  day  went  out  of  the  hospital  on  i 
denly,  after  the  lapse  of  a  week,  she  again  became  hemipleg 
side  as  before.  She  recovered  in  a  short  time  under  the  use 
bath.  She  subsequently  had  paraplegia,  with  analgesia  and  ai 
recovered,  and  was  discharged  from  the  hospital  well.  This 
the  occurrence  of  hemtanaesfhesia,  which  in  this  instance  an< 
number  of  cases  is  of  hysterical  origin.  Hcmianassthesia  m 
also  by  cerebral  lesions.  (See  p.  G74.)  The  loss  of  sensatioo 
forms  of  sensation,  including  the  special  senses. 

Spinal  hemiplegia,  with  motor  paralysis  on  one  side  and  an 
opposite  side,  probably  always  implies  a  lesion  limited  to  the  1 
vical  portion  of  the  cord  on  the  side  of  the  akinesia. 

Instances  have  been  observed  of  paralysis  affecting  the  up] 
side  and  the  lower  limb  of  the  other  side.     This  form  of  fmi 
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Paraplegia. 

§lia  18  to  be  considered  as  functional  when  the  absence  of  any  ana- 
lange  is  to  be  inferred  from  the  symptoms  and  course  of  the  affec- 
a  functional  affection  it  is  much  more  frequent  in  its  occurrence 
ral  paralysis  or  hemiplegia.  It  is  the  most  frequent  form  of  hys- 
i^lysis.  I  have  met  with  a  case  in  which  repeated  attacks  had 
i>etween  the  ages  of  seven  and  ten  years,  the  patient  being  subject 
jsterical  manifestations.  It  is  a  not  infrequent  sequel  of  diphthe- 
%y  be  referable  to  exhaustion  and  exposure  to  cold.  The  following 
(bably  an  example  of  sexual  excess  as  a  causative  agent :  A  young 
Imitted  into  Bellevue  Hospital  stated  that  she  found  both  lower 
ipletely  paralyzed  on  awakening  in  the  morning.  She  was  subject 
lal  attacks  of  epilepsy,  and  a  paroxysm  occurred  during  the  night 

paralysis  took  place.  She  was  a  prostitute,  and  had  had  sexual 
e  with  several  persons  on  that  night.  There  was  complete  loss  of 
.  Slight  reflex  movement  could  be  excited.  On  the  ninth  day 
idmission  recovery  of  motion  and  sensation  was  complete,  and  .she 
mough  to  be  discharged  on  the  thirteenth  day,  having  had  no  treat- 
;ted  specially  to  the  paralysis. 

bject  of  rf^fiex  paralyaU  has  relation  chiefly  to  paraplegia.  Many 
servers  within  late  years  have  reported  cases  of  paraplegia  associ- 
various  affections  of  different  organs — the  kidneys,  bladder,  uterus, 
itestines,  etc. ;  and  a  causative  connection  has  been  inferred  from 
that  patients  recover  from  the  paralysis  after  recovery  from  their 
itions.  The  latter,  it  is  supposed,  induce  paralysis  by  a  morbid 
transmitted  through  the  reflex  system  of  nerves ;  and  hence  the 
le  of  the  name  rejlex  paraplegia.  In  order  to  establish  a  causative 
I  between  different  local  diseases  and  paralysis  it  is  necessary  to 

the  former  precede  the  occurrence  of  the  latter  in  a  number  of 
large  to  be  explained  by  mere  coincidence.     That  facts  suflicient  to 

have  been  accumulated  may  fairly  be  doubted;  and  when,  on  the 
d,  it  is  considered  that  the  various  local  diseases  supposed  to  have 
e  connection  are  not  associated  with  paralysis  in  the  vast  majority 
such  a  connection,  when  the  association  exists,  is  conjectural, 
thological  explanations  of  reflex  paralysis  are  far  from  satisfactory, 
y  of  Brown-Sequard  is  that  a  reflex  influence  causes  spasm  of  the 
*tbe  spinal  cord,  and  that  the  paralysis  is  due  to  anaemia  and  defective 
thus  induced.  Assuming  spasm  of  the  vessels  limited  to  a  segment 
tl  to  be  caused  by  a  reflex  influence,  that  this  condition  is  persistent 
»  produce  the  pathological  effects  attributed  to  it  is  highly  improb- 
lotber  explanation  is  that  the  suppo.sed  reflex  influence  has  a  para- 
'ect  exerted  through  the  vaso-motor  nerves  upon  the  arteries,  and 
raplegia  by  inducing  congestion  of  the  cord ;  but  paraplegia  docs 
place  in  connection  with  diseases  which  must  induce  spinal  conges- 
I  as  the  cold  stages  of  intermittent  fever,  dilatation  of  the  right  side 
irt,  etc. ;  and  it  is,  to  say  the  least,  conjectural  to  include  congestion 
ti  among  the  causative  conditions  giving  rise  to  paraplegia. 
e  reported  cases  of  supposed  reflex  paraplegia  lesions  of  the  spinal 
J  been  found  after  death.  Leyden,  Bum^nil,  "VVeir  Mitchell;  and 
ink  that  the  extension  of  neuritis  centripetally  sometimes  to  the 
rd  will  explain  the  occurrence  of  paralysis  in  the  cases  in  which  it 
ed  to  be  due  to  a 'reflex  influence, 
r  of  these  considerations  the  theory  of  reflex  paralysis  lacks  a  solid 
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paraplegia  disappeared  under  the  influence  of  fright  during  i 
Caution  is  to  be  observed  in  the  diagnosis ;  and  if  made  the 
use  discretion  either  in  asserting  that  the  supposed  paralysis 
in  employing  electricity  or  some  other  method  of  treatment  n 
a  physical  influence,  conjoined  with  a  confident  assurance  thi 
will  be  successful. 


Acute  Ascending  Paralysis. 

Under  this  name  Landry  in  1859  described  a  disease  cl 
rapidly-developed  paralysis,  beginning  in  the  lower  eztremitiei 
to  the  upper  extremities,  and  often  to  muscles  supplied  by  ne 
in  the  medulla  oblongata.  Sensation  and  the  functions  of  t 
rectum  generally  remain  normal.  No  anatomical  lesions 
paralysis  have  been  discovered.  The  disease  is  sometimes 
paraii/siii. 

After  prodromic  symptoms  of  an  indefinite  character,  wi 
lasting  for  a  few  days  and  sometimes  for  several  weeks,  pare 
extremities  occurs.  The  paresis  begins  in  the  feet,  and  in 
few  days  extends  over  the  limbs,  the  paralysis  increasing 
becoming  complete.  The  paralysis  extends  to  the  trunk, 
the  upper  extremities.  The  respiratory  muscles  are  affecte< 
becomes  a  prominent  symptom.  Subsequently  the  muscle 
speech,  mastication,  and  deglutition  are  involved.  Death 
apnuea  and  by  exhaustion  from  innutrition.  The  duration  ▼ 
few  days  and  several  weeks,  the  average  being  from  eight 

The  intellect  remains  intact,  and  those  cranial  nerves  onl} 
which  arise  from  the  medulla  oblongata.  Sensibility  of  th^ 
cles  is  but  little,  if  at  all,  aflected.  There  is  sometimes  hypei 
paralyzed  muscles  do  not  become  atrophied;  their  electrica 
generally  unaflected  ;  and  reflex  excitability  is  not  diminished 
part  of  the  disease.  The  rectum  and  the  bladder  are  not  affc 
usually  fevcr«  but  not  of  a  hiirh  errade. 
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e  or  less  enlargement  of  the  spleen,  and  the  frequent  presence  of 

luria. 

cal  experience  has  thus  far  afforded  no  evidence  of  the  success  of  any 

lar  method  of  treatment.     The  iodide  of  potassium,  nux  vomica,  the 

ck,  and  the  galvanic  current  are  recommended.     Alcoholics,  ammo- 

1  stimulating  tonics,  together  with  sustaining  nourishment,  are  indi- 

rith  a  view  to  obviate  the  tendency  to  death. 

Nervous  Asthenia— Neurasthenia. 

term  nervous  asthenia  or  nervous  exhaustion  may  be  used  to  denote  a 
condition  common  in  this  country,  especially  in  the  larger  cities.  As 
ae  signifies,  debility,  prostration,  or  exhaustion,  affecting  especially  the 
B  system,  constitutes  the  affection.  It  occurs  without  anaemia  or  any 
I  disorder  of  the  vital  functions.  It  proceeds  from  undue  functional 
r  of  the  nervous  system  connected  with  the  exercise  of  the  intellectual 
lotional  faculties.  This  morbid  condition  was  considered  as  a  distinct 
nal  affection  in  the  first  edition  of  this  work  (18()(>).  So  far  as  I 
it  had  not  been  so  considered  prior  to  that  date.  Under  the  name 
henia,  introduced  by  Beard,  writers  in  this  and  in  other  countries  have 
d  to  it  a  place  among  the  functional  disorders  of  the  nervous  system, 
riy,  and  to  some  extent  among  physicians,  it  is  known  by  the  name 
us  prostration." 

lieians  are  often  consulted  by  patients  who.  although  far  from  being 
ave  no  well-defined  malady.  They  complain  of  languor,  lassitude, 
:*  baoyancy,  aching  of  the  limbs,  and  mental  depression.  They  are 
I  during  the  night  and  enter  upon  their  daily  pursuits  with  a  sense 
rue.  Under  the  pressure  of  mental  excitement  they  may  be  able  to 
lemselves  with  their  usual  energy,  but  when  the  excitement  subsides 
e  jaded  and  worn  out.  They  become  apprehensive  that  their  powers 
ing  way,  and  they  often  fancy  the  existence  of  some  serious  malady, 
estigation  of  the  different  organs  of  the  body  reveals  no  evidence  of 
The  lungs,  heart,  kidneys,  etc.  are  sound.  None  of  the  affections 
ed  in  the  nosological  catalogue  may  be  discovered,  yet  the  morbid 
m  is  real.  This  brief  sketch  represents  a  class  of  cases  with  which 
)bjsician  is  familiar. 

nqairy  into  the  habits  and  circumstances  connected  with  the  daily  life 
eases  now  referred  to  will  show  that  the  mind  has  been  for  a  long 
unduly  taxed  by  the  cares  and  responsibilities  of  business,  over-excr- 
the  pursuit  of  wealth  or  other  olgects  of  ambition,  long-continued 
r  or  inquietude ;  in  short,  the  patient  is  suffering  from  wear  and  tear 
Derrous  system.  The  action  of  mental  conditions  is  increased  by  other 
which  tend  to  diminish  the  vigor  of  the  body,  such  as  irregular  habits 
aspect  to  diet,  the  hours  devoted  to  sleep  and  rest,  etc.  The  causes 
act  directly  through  the  mind  are  especially  operative  in  this  country, 
to  the  early  age  at  which  persons  engage  in  the  active  pursuits  of  life, 
tat  inducements  to  excessive  exertions,  and  the  emulation  excited  by 
tivity  of  others.  It  is  not  uncommon  to  meet  with  persons  who  have 
(ked  the  nervous  system  without  any  rest  or  recreation  for  many  con- 
e  years. 

oundition  of  nervous  asthenia  is  in  itself  not  a  small  evil,  causing  much 
fort  and  unhappiness  to  the  patient,  and  rendering  him  uncomfortable 
vs  by  inducing  depression,  irritability,  or  moroseness.  That  this  con- 
favors  the  development  of  diseases  to  which  there  may  be  a  predisposi- 
r  oo-oDerates  with  the  various  causes  of  disease,  is  probable.      It  often 


removed,  but  this  part  of  the  treatment  often  is  not  within  t 
ical  control.  Habits  tending  to  impair  bodily  vigor  arc  to  b 
as  dietetic  imprudences,  late  hours,  sexual  errors  or  vices,  the 
of  tobacco,  etc.  Hygienic  measures  to  invigorate  the  bod 
such  as  nutritious  alimentation,  out-of-door  life,  sea-bathing 
bath,  etc.  Tonic  remedies,  varied  from  time  to  time  and  loi 
serviceable  both  morally  and  medicinally. 

At  the  present  time  there  is  perhaps  a  tendency  to  cxagg 
ogical  relations  of  the  neurasthenic  morbid  condition.  No  ai 
in  the  body  tolerates  functional  activity  better  than  the  ncn 
vided  the  organism  be  sound  and  the  requirements  of  health 
be  observed.  Patients  are  sometimes  disposed  to  attribute 
of  the  mental  faculties  what  is  really  due  to  other  violation 
health.  The  opinion  that  the  symptoms  denote  excessive  br 
received  with  satisfaction.  In  some  cases,  considering  the  i 
intellectual  work  accomplished  and  the  limited  capabilities  ( 
opinion  seems  almost  ludicrous. 

Spinal  Irritation. 

The  name  spinal  irritation  date^  from  the  publication  of  a 
of  Scotland  in  1828.  Shortly  afterward  the  work  of  Teale 
that  of  Tate  on  hysteria  appeared,  these  authors  referring  tfa 
these  diseases  to  irritation  of  the  spinal  cord.  In  1834  the 
vations  of  W.  and  D.  Griffin  claimed,  in  behalf  of  the  8upp< 
dition  thus  named,  a  larger  scope  of  application,  and  this  con 
to  be  gener'ally  recognized  as  an  individual  functional  affecti< 
contained  in  the  American  Journal  of  the  Medical  Sciencet  ft 
gave  the  results  of  an  analysis  of  58  cases  which  I  had  obsen 
For  several  years  I  was  accustomed,  in  medical  lectures,  to  in 
tation  among  the  functional  diseases  of  the  nervous  system, 
satisfied  that  the  phenomena  grouped  under  this  name  had  o 
connections,  and  that  the  claim  of  spinal  irritation  to  a  plac^ 
was  not  well  i^rounded.     Others  held  this  opinion,  and  the  i 
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rieo-occxpital  pains,  nausea,  vomiting,  singultus,  palpitations,  and  nervous  cough 
He  associated  with  tenderness  over  the  cervical  and  dorsal  vertebrae,  whereas 
}ain  in  the  lower  parts  of  the  body,  tympanites,  colic,  and  dysuria  are  associ- 
ifeed  with  lumbar  tenderness.  Patients  generally  are  mentally  depressed,  the 
jDwer  of  physical  or  mental  endurance  is  diminished,  sleeplessness  is  common, 
general  hyperaesthesia  of  the  surface  of  the  body  is  sometimes  marked,  the 
•stremities  are  cold,  and  different  cases  offer  a  great  variety  of  subjective 
mBptonis.     The  great  majority  of  patients  are  women. 

That  there  are  cases  which  exemplify  the  clinical  history  of  spinal  irrita- 
tion, as  described  formerly  and  at  the  present  time,  cannot  be  denied ;  but 
that  the  phenomena  are  caused  by  irritation  of  the  spinal  cord,  or  that  they 
•le  attributable  to  a  morbid  condition  (either  to  hypersemia  or  to  ischscmia^  in 
this  part  of  the  nervous  system,  is  by  no  means  certain.  In  a  large  propor- 
tion of  cases  the  phenomena  are  eifects  of  general  anaemia.  In  some  instances 
tkey  may  be  due  to  toxical  blood-conditions,  and  they  may  be  caused  by 
nflez  influences  originating  in  local  disorders  of  different  organs. 

Clinical  observations  show  that  when  there  is  tenderness  over  the  spine  in 
eoonection  with  disorders  of  various  kinds,  soothing  applications  or  mild 
eoanter-irritant^)  over  the  tender  portion  or  portions  are  often  serviceable  as 
palliative  measures  of  treatment.  Curative  measures  must  be  employed  in 
Other  directions. 

It  18  important  not  to  consider  the  pains  and  tenderness  referred  to  the 
qiine^  in  cases  of  so-called  spinal  irritation  as  symptoms  of  inflammation  of  the 
eord  *or  of  its  meninges.  The  absence  of  fever,  the  sex  of  the  patient,  the 
existence  of  anaemia  and  often  of  hysteria,  point  to  a  purely  functional  disor- 
ler  and  render  the  exclusion  of  spinal  meningitis  and  myelitis  easy. 

The  name  spinal  irritation  was  introduced  at  a  time  when  local  pain  and 
tademess  were  regarded  as  evidence  of  inflammation,  and,  as  the  name 
denotes  a  functional  condition,  its  introduction  had  a  favorable  influence  on 
the  treatment,  inasmuch  as  at  that  time  antiphlogistic  measures — namely, 
bleeding,  cathartics,  mercury,  and  severe  counter-irritation — were  considered 
indispensable  in  treating  inflammatory  aflections. 


CHAPTER    VI. 

DISEASES  OF   THE   NERVES. 

IfCBritii. — Mnltiple  Neuritis. — Peripheral  Paralysis. — Paralysis  of  the  Third  Crajiial 
Kerre. — Paralysis  of  the  Fourth  Cranial  Nerve. — Paralysis  of  the  Fifth  Cranial 
Nerve. — Paralysis  of  the  Sixth  Cranial  Nerve. — Paralysis  of  the  Motor  Portion  of 
the  Seventh  Cranial  Nerve. — Paralysis  of  the  Eighth  Cranial  Nerves. — Paralysis  of  the 
Ninth  Cranial  Ncr\*e. — Local  Paralysis  of  other  than  Cranial  Nerves. — Paralysis  of 
the  Cervical  Sympathetic  Nerve. — Paralysis  from  Lead. — Paralysis  from  Arsenic, 
Copper,  Mercury,  and  Phosphorus. — Neuralgia. — Trifacial  Neuralgia. — Cervico-occip- 
ital  Neiinilffia. — Cervieo-hrachial  Neuralgia.— Dorso-intercostal  Neuralgia. — Lumho- 
abdmninal  Neuralgia. — Crural  Neuralgia.— Viatic  Neuralgia.— Dermalgia.— Myalgia. — 
Oqibahdgia. 

THE  diseases  to  be  considered  in  this  chapter  are  those  aff'ecting  either 
nervous  trunks,  their  branches,  or  their  terminal  distributions ;  in  other 
diseases  of  the  peripheral   nervous  system.      In  this  division  are 
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embrarcd   m  imti-,  jiarulvtic  affections^  nni!    nciiral|cria   n  t«  hit  ic  to  u<^ 
trunk*  ur  bruuches.     Paralysis  iVom  lead  will  b^  iucluded  muong  the  jHjr*i 
eral  paralyses. 


Neuritis. 

Witbiii  recent  years  it  bas  been  sbown  that  nennfis  is  »  : 
mon  and  important  affection  than  was  lorruerly  suppust^d.    Tli 
SLii  multiple   neuriti.s  posse^^cs  sufficient  ciiuical  peculiarities  to  merit 
sideraiion  in  a  separate  article. 

In  acute  neuritis  the  affected  nerve  is  swollen,  reddened,  and  tiiore  mi^ 
lent  than  riomiaL     Microscopical  examin<ition  shows  hyper;»>W^    ».,! 
ecchjinoses,  serum,  and  emigrated  white  blo<pdH^or|tuftcles»  tVt 
ing  oil't^lobules^  in  the  interstitial  tissue  of  the  nerve-trunk.    1  im  iMf>.H 
may  be  little  changed,  or  their  medullary  sheaths  may  be  broken  up  ami 
fibres  uiiderjro  de;;enerative  atrophy.     Acute  neuritis  may  terminate  eiiberiB 
resolution  with  regeneration  of  the  nerve-fibres  i^r  in  chronic  neiiriti*.    S«p-1 
purative  neuritis  is  rare,  and  is  due  to  some  special  infection. 

Chronic  neuritis  is  characterized  by  increase  of  the  inter^ititial  ti^meAud 
degeneration  of  the  nerve-fibres.  The  nerve  b  firmer  than  nonuaj  aodpfi 
grayish  color.     It  may  be  either  increased  or  diminished  in  sixe. 

Sometiino."^  purely  degriMicrutive  changes  are  found  in  the  nerves.  Thf«8| 
are  idt-ntical  with  those  which  follow  section  of  a  nerve-trunk,  and  ibcTftrsJ 
often  desii;nated.  but  with  doubtful  propriety,  as  parenchjmaloiLi  neuntu.! 
(See  Multiple  Neuritis,) 

Neuritis  may  affect  only  a  small  portion  of  a  nerve  in  its  course,  or  il  mifj 
extend  from  a  primary  focus  of  inBammation  either  in  a  central  or  i  v-n''^- ' 
eral  direction.  We  thus  distinguish  ct'rcunannifetl  Hettriti^  and  <f 
dfucenfiinff  fi^urifiit.  It  is  also  held  that  a  neuritis  may  extend  iruL-iui.T  i 
along  the  course  of  a  nerve,  so  as  to  attack  cerUiin  spots  and  leave  tlw  inttN^ 
vening  portions  unaffected.  This  variety  is  called  tuvrhia  t(> 
ith  tuv/rnm^  or  segmmhd  nntritU.    When  the  iuttammation  ib 

t  the  nerve-sheath,  it  is  called  perJnruritu. 
__^  The  most  important  causes  of  neuritis  are  direct  injuries  to  the  nfrves,tl* 
extension  of  infiammntion    from   ndjoinini^  parts,  exposure  to  rold,  rtiit»i' 
poisons  (especially  lead),  and  the  poison  of  certain  infectious  diseases.   M*«4 
cases  of  so-called  reflex   paralysis  are  referred  by  Ley  den  to  an  asccnditig  ^ 
miijrating  neuritis  extending  from  the  region  of  irritation  (for  exarap" 
influmed  bladder)  to  the  spinal  cord,  where  an  acute  or  chronic  niycNtJ 
be  induced.     The  changes  which  occur  in  nerves  suffering  from  coropf 
as  well  as  those  caused  by  indirect  injury,  such  as  blows,  and  by  wjverm^ 
of  their  continuity,  although  oiYcn  included  under  the  head  of  neuritis 
in  reality  degenerative. 

Neuritis  is  attended,  especially  in  the  early  stages,  with  severe  painj 
in  the  region  of  distribution  and  in  tlie  cotirse  of  the  affected  nerve,     Tb 
is  tenderness  on  pressure  over  the  inflamed  nerve,  the  swelling  of  which 
occa.'iionally  be  appreciated  by  palpation.     Hiibsequently  there  mny  \***  an  • 
theciia,  either  with  or  without  analgesia,  but  the  anacstb'  i^ui 

become  extreme.    Neuritis  seated  in  motor  nerves  or  in  tb- 
fibres  gives  ri.se  to  paralysis  of  motion,  either  partial  or  couipitfte.    Tbi 
ysis  is  followed  by  muscular  atrophy  and  the  reaction  of  degeneration.  * 
di>iturbances.  particularly  herpetic  eruption  and  moderate  cedeniA,  oeeai^io 
occur  in  the  region  supplied  by  the  inflamed  nerve, 

The  onset  of  the  disea.se  may   be  acute  or  the  symptoms  may  devr-^^?^ 
gradually.     As  the  nerves  are  endowed  with  a  remarkable  |>ower  Mf  regtn 
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recovery  may  take  place  if  the  cause  be  removed  and  the  nerve  be  not 
nuch  damaged.  Probably,  slight  degrees  of  neuritis  without  symptoms 
vere  as  those  described  are  not  uncommon.  Inflammation  of  the  nerves, 
ell  as  affections  of  the  intervertebral  ganglia,  has  been  repeatedly  dis- 
rcd  in  cases  of  herpes  zoster  intercostalis. 

le  DIFFERENTIAL  DIAGNOSIS  of  neuHtis  from  neuralgia  is  not  always 

In  fact,  some  cases  of  neuralgia  are  probably  the  result  of  a  neur- 

The  main  points  in  the  diagnosis  are  the  paroxysmal  character  of  the 

in  neuralgia,  as  well  as  the  existence  of  isolated  points  of  tenderness 

leix's  points),  and  the  absence  of  paralysis. 

le  TREATMENT  has  reference  especially  to  causative  circumstances, 
md  the  indications  relating  to  causation,  revulsive  and  soothing  local 
cations  are  indicated.  Subcutaneous  injections  may  be  required  to 
re  the  intensity  of  the  pain.  The  employment  of  electricity  is  useful 
c  form  of  the  weak  galvanic  current,  although  some  recommend  strong 
mts.  In  chronic  neuritis  cauterization  has  been  employed  with  benefit 
ime  cases. 

Multiple  Neuritis. 

e  ANATOMICAL  LESIONS  in  multiple  neuritis  are  in  many  cases  degenera- 
resembling  those  in  divided  nerves ;  but  in  some,  particularly  in  acute, 
they  are  inflammatory.  In  the  first  class  of  cases  the  medullary  sheaths 
e  nerve-fibres  are  broken  up  into  fragments ;  the  cells  in  the  sheath  of 
ann  are  enlarged  and  increased  in  number ;  fatty  granular  corpuscles 
nulate  in  the  situation  of  the  medullary  sheath  as  well  as  between  the 
i-fibres ;  and  the  axis-cylinder,  which  may  remain  for  a  long  time  intact, 
J  disintegrates.  In  inflammatory  cases  an  inflammatory  exudate,  con- 
gof  serum,  pus-cells,  and  red  blood-corpuscles,  also  accumulates  in  the 
ititial  tissue  of  the  nerve-trunk.  Microscopical  examination  is  requisite 
termine  the  changes,  as  often  no  distinct  alteration  is  visible  to  the  naked 

If  the  case  terminate  in  recovery,  the  nerve-fibres  are  regenerated  in 
iame  manner  as  aft«r  section  of  nerve-trunks.  In  chronic  cases  a  new 
th  of  connective  tissue  appears  in  the  nerve-trunks. 
e  aflfectioD  involves  many,  sometimes  most,  of  the  spinal  nerves.  The 
al  nerves  may  also  be  afl'ected,  but  less  commonly  than  are  the  spinal 
».     The  lesions  are  not  di.stributed  uniformly  over  the  nerves,  but  are 

intense  in  some  places  than  in  others.  Usually,  a  nerve-trunk  is  more 
»  affected  throughout  its  entire  length.  If  the  spinal  nerve-roots  be 
involved,  there  are,  usually,  slight  atrophic  or  degenerative  changes  in 
;anglion-cells  of  the  anterior  horns  of  the  spinal  cord.     From  the  symp- 

it  may  be  inferred  that  the  motor  nerve-fibres  are  by  preference  the 
of  the  disease, 
le  CAUSATION  of  primary  multiple  neuritis  is  not  known,  but  the  symp- 

snpport  the  usually-accepted  view  that  the  disease  is  due  to  some 
al  infection.  Certain  cases  of  paralysis  after  acute  infectious  diseases, 
enlarly  after  diphtheria,  are  referable  to  a  multiple  neuritis.*  The  aflec- 
is  most  common  in  early  adult  life. 

fMPTOMS. — Multiple  neuritis  may  pursue  an  acute  or  a  chronic  course.  The 
B  cases  begin  genevally  with  fever  and  constitutional  symptoms,  often  of 
iderable  severity.  Swelling  of  the  spleen  and  albuminuria  are  sometimes 
mt.  These  symptoms  indicate  the  infectious  nature  of  the  disease.  At 
imiet  there  is  pain,  usually  severe,  and  felt  generally  in  the  loins  and  in 

kooording  to  Scheiibe,  the  disease  which  is  known  as  beriberi  or  kak-ke,  and  which 
Ilk  in  Japan  and  India,  is  a  multiple  neuritb. 


other  hand,  m  acute  cases  there  otten  is  pronounced  hype 
functions  of  the  bladder  and  of  the  rectum  remain  intact, 
lions,  oedema,  and  less  frequently  other  trophic  dist urban 
There   is   oft«n    observed   great   frequency  of    the   puke,  ] 
involvement  of  the  vagus. 

Acute  multiple  neuritis  may  terminate  within  a  few  days 
death.  The  most  frequent  cause  of  death  is  paralysis  of 
muscles.  In  some  cases  recovery  takes  place,  which  is  usi 
considerable  time  is  required  for  the  regeneration  of  the  i 
other  cases  the  acute  symptoms  subside  and  more  or  less  pi 
permanently,  or  the  disease  may  pursue  a  chronic  course. 

Multiple  neuritis  may  begin  insidiously,  and  without  acuU 
to  atrophic  paralysis.  In  these  chronic  cases  recovery  is  also 
disease  may  come  to  a  standstill  with  more  or  less  permanent 

The  main  difficulty  in  diagnosis  is  to  distinguish  multipl 
anterior  poliomyelitis,  with  which  it  has  doubtless  often  Vm 
The  main  points  in  this  diagnosis  relate  to  the  presence  of 
sensory  disturbances  in  neuritis  which  are  absent  in  uncom; 
poliomyelitis.  The  distinction  between  acute  ascending  pai 
tiple  neuritis  may  also  occasion  some  difficulty,  but  careful  i 
symptoms  which  have  been  described  will  generally  lead  U 
nosis. 

The  PROGNOSIS,  as  is  evident  from  what  has  been  said,  is 
extremely  so.  In  distinction  from  the  spinal  cord,  the  perip 
capable  of  extensive  regeneration,  so  that  recovery  may  tab 
paralysis  has  become  complete  and  has  lasted  for  a  number  o 
months. 

In  view  of  the  probably  infectious  nature  of  the  disease,  it 
at  the  onset  of  acute  cases  to  administer  large  doses  of  sali* 
intensity  of  the  pain  will  usually  require  the  use  of  opiun] 
Counter-irritation  in  the  form  of  stimulating  liniments  may 
the  affected  parts.      The  systematic  and  long-continued  us 
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ilhloids,  and  some  other  substances.  Peripheral  paralysis  is  common  after 
diphtheria,  and  is  less  frequent  after  other  acute  infectious  diseases,  such  as 
SDullpox,  typhoid  fever,  measles,  etc.  It  may  be  the  result  of  syphilis,  but 
lawly  of  other  chronic  infectious  diseases.  An  important  cause  of  peripheral 
jMinljsis,  particularly  of  facial  paralysis,  is  exposure  to  cold.  No  satisfactory 
explanation  of  reflex  peripheral  paralysis  has  been  given.  Finally,  peripheral 
paralysis  may  occur  without  known  cause. 

Peripheral  paralysis  may  be  the  result  of  some  demonstrable  change  in 
tike  nerve,  such  as  inflammation,  degeneration,  or  tumor,  or  it  may  be  purely 
rnnctional.  As  our  knowledge  extends,  the  instances  of  purely  functional 
paralysis  become  fewer. 

The  following  are  the  main  points  to  be  considered  in  the  diagnosis  of 
peripheral  paralysis :  The  paralysis  /affects  a  muscle  or  a  group  of  muscles 
npplied  by  a  nerve-trunk  or  a  nerve-branch.  In  certain  forms  of  spinal 
paralysis  (anterior  poliomyelitis)  the  paralysis  may  be  confined  to  a  group 
of  muscles,  but  this  is  a  group  of  muscles  functionally  associated,  and  not 
necessarily  supplied  by  a  single  nerve-trunk.  In  severe  ])eriphcral  paralysis 
the  affected  muscles  undergo  rapid  atrophy,  and  the  nerves  and  muscles  take 
on  the  reaction  of  degeneration  according  to  the  principles  already  laid  down 
(p.  733).  The  reflexes  are  generally  diminished  in  peripheral  paralysis. 
Cues  vary  as  to  the  existence  of  sensory  disturbances,  but  a  certain  degree 
>f  these  is  not  uncommon,  and  marked  ansesthesia  may  accompany  the  motor 
ptnlysis. 

The  TREATMENT  in  cases  of  peripheral  paralysis  has  relation  to  local  causes 
rhenever  these  can  be  ascertained  and  reached.  Their  continued  operation 
:«,  if  possible,  to  be  prevented.  Lacerations  and  divisions  of  nerves  are 
0  receive  proper  surgical  treatment  with  reference  to  the  restoration  and 
«anioD  of  separated  or  injured  parts.  Tumors  pressing  upon  nerves  are  to 
w  removed  if  practicable,  abscesses  opened,  and  inflammation  treated  accord- 
ng  to  the  indications.  It  is  obvious  that  the  probability  of  improvement 
ind  recovery  must  depend  on  the  nature  of  the  causes  and  the  extent  to 
fhich  they  can  be  successfully  treated.  Cases  in  which  the  paralysis  is  due 
»  cold  or  to  transient  external  pressure,  and  those  in  which  there  is  no  dis- 
coverable causation  or  appreciable  lesion,  generally  tend  to  a  favorable  termi- 
nation ;  and  this  may  be  hastened  by  therapeutic  measures. 

The  chief  therapeutic  agent  is  electricity.  The  employment  of  this  agent 
18  to  be  governed  by  rules  the  consideration  of  which  is  not  embraced  within 
the  scope  of  this  work.  Local  frictions,  the  use  of  stimulating  liniments,  the 
eold  and  warm  douche,  the  topical  application  of  strychnia,  and  voluntary 
exercise  of  the  paralyzed  muscles  whenever  the  conduction  of  volition  is  not 
wholly  obstructed,  are  measures  of  utility  in  peripheral  as  in  central  paral- 
TM8.  In  cases  of  peripheral  as  in  cases  of  central  paralysis  the  probability 
or  the  possibility  of  a  syphilitic  connection  is  to  be  considered  with  reference 
to  the  treatment.  Antisyphilitic  medication  should  be  employed  whenever 
there  is  ground  for  a  suspicion  of  this  connection. 

Paralysis  of  the  nerves  of  special  sense — namely,  the  olfiictory,  the  optic, 
or  the  auditory  nerve — is  frequently  dependent  on  abnormal  conditions  relat- 
ing to  the  accessory  organs  of  smell,  sight,  and  hearing.  This  remark 
applies  more  especially  to  the  eye  and  ear.  AfToctions  of  the  eye  and 
eir  involving  loss  or  impairment  of  sight  and  hearing  belong  in  the  prov- 
ince of  surgery,  and  treatises  are  devoted  specially  to  them.  It  is  import- 
ant, however,  for  the  physician  to  take  cognizance  of  paralysis  affecting 
these  senses,  as  denoting  intracranial  disease.  In  most  cases  paralysis  of 
the  nerves  of  special  sense,  if  due  to  intracranial  disease,  is  associated  with 
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paralyjiis  of  other  parts.      Paralyses  of  the  utIki    fuunfii   tm  rs^^*  r» 
claim  brief  consideration.     It  h  more  correct  tu  »ay  parulyi^U  i»f  tk  y 
wliich  the  branches?  i«f  a  nerve  are  Ji^rributed  than  tu  apjJy  ih^  ktn 
nerve,  but  the  kttcr  is  a  convenient  mode  of  expreii^diutj  aud  ia  laDCi. 
usage. 


Paralysis  of  the  Third  Cranial  Nerve. 

Paralyni'^  of  this  nerve,  the  motor  ociili  cuinmunis,  gives  ns«  to  dn>jit*in^ 
of  tlie  upper  eyelid  or  ptosisi,  diverging  siral>i8niu.s,  protrusion  of  the  vvtlalL 
and  dihitation  of  the  pnpil.  These  effects  correspond  with  llic  dtMnbutianof 
the  severAl  branches  of  the  third  pair  of  nerveH.  The  internoi^  rectus  hiukIc 
being  paralyzed,  theeyeltall  is  turneil, outward  by  the  exterrios  rectus  and  the 
superior  oblique  muscle  ;  and  dilatation  of  the  pupil  is  caused  by  paniljsiAof 
the  circular  fibres  of  the  iris.  The  effects  are  so  obvious  and  charaetcriitic  t# 
at  once  to  be  referable  to  paralysis  of  this  nerve.  Paralysis  of  this  nerve  mif 
be  produced  by  an  injury  in  the  neighborhood  of  the  eye*  by  the  actioD  of 
cold,  and  by  over-exertion  in  occupations  which  require  especially  the  ««  of 
the  eyes.  If  produced  by  cold  or  over-use,  the  paralysis  is  functHmol  *«*<* 
will  not  be  permanent.  Double  vision  and  imperlect  accommodation  accum* 
pany  paralysis  of  this  nerve.  The  paralysis  is  rarely  limited  to  this  n«*rvt* 
if  it  proceed  from  intracranial  lesions,  but  it  is  associated  with  paral;. 
affecting  other  nerves  or  with  other  marked  effects  of  cercliral  disca><^.  1 
rare  in  cases  of  hemiplegia.  Occasionally  it  is  the  first  event  poi 
grave  cerebral  lesions.  It  may  be  a  forerunner  of  hemiplegia,  coir* 
or  coma.  In  a  case  under  my  observation  paralysis  affecting  this  nerve 
the  right  side  occurred  without  other  central  symptoms  three  week?*  befiX"** 
an  attack  of  apoplexy  and  left  hemiplegia,  the  latter  proving  fatal  two  hoti  ^f"* 
after  the  attack.  If  ptosis  exist  without  strabismus  and  dilatatior  *  *  ^^^ 
pupil,  it  may  be  inferred  that  the  paralysis  is  not  eentr;il  but  p<  ^ 

The  paralysis  is  then  limited  to  the  upper  branch  of  the  nerve.     S*  ^ 

the  inferior  branch  be  alone  affected,  causing  external  stral>ii*niui^  n  -•^ 

tatiun  of  the  pupil  without  ptosis,  the  paralysis  id  probably  periphcrAl. 


<:!»«» 


Paralysis  of  the  Fourth  Cranial  Nerre. 

Paralysis  of  this  nerve,  the  patbeticus,  produces  effccia  leda  mari. 
thu?e  of  paralysis  of  the  third  Derve.     Movement  of  the  eye  at  the  ^,l 
downward  and  inward  is  impaired.    Double  vision  exists  of  objects  t>r 
the  lower  part  uf  the  field  of  vision,  and  is  therefore  manifested  esptc. 
looking  downward,  as  in  going  down  stairs.     Paralysis  of  tbia  nerve  i« 
isolated  affection  in  some  cases  of  syphilis. 

Paralysis  of  the  Fifth  Oanial  Nerve. 

The  effects  of  complete  paralysis  of  this  nerve  arc  ?bowi»  b; 
within  the  hkull  in  inferior  animals.     Loss  of  sensibility  (ari, 
analgesia)  on  one   side    of   the   face,  of  the  mucous  membrane    uitbiu  tL 
mouth,  the  conjtrnctival  membrane  on  that  ^-ide^  and  the  anterior  porrii^  i 
of  the  tongue,  and  paralysis  of  the  masticatory  muscles  on  the  fai 
immediately  follow.      The  intracranial   division   of  this  nerve   is   t 
within  a  short  time  by  ulceration  of  the  cornea,  and  sometimes  by 
tive  inflammation  uf  the  whole  eye.     Complete  paralysis  of  tbi*  tr 
from  disease  is  rare.     The  motor  portiou  may  be  affected  either 
in  coi»j unction  with  the  sensory  divisions.     Impairment  or  lou»  oi   ....  , 
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mastication  denotes  paralysis  of  the  motor  or  third  division.  Bilateral 
ralysis  of  the  motor  portion  occurs  rarely  in  cases  of  bulbar  paralysis. 
le  different  sensory  divisions  may  be  affected  separately — namely,  the  oph- 
ilmic,  the  superior  and  the  inferior  maxillary.  The  loss  or  impairment  of 
Qsibility  is  then  confined  to  the  portions  of  skin  and  mucous  membrane 
pplied  by  the  branches  of  the  paralyzed  division. 

Ulceration  of  the  cornea,  absence  of  reflex  conduction,  redness  and  swcll- 
g:  of  the  face  and  of  the  gums,  Constitute  evidence  that  the  paralysis  is 
fipheral,  the  local  cause  being  perhaps  intracranial,  but  extracerebral, 
lien  the  paralysis  is  central,  it  is  accompanied  by  symptoms  denoting 
rebral  disease,  and  other  cranial  nerves  are  generally  involved. 
Fain  is  sometimes  referred  to  parts  supplied  by  the  branches  of  the  nerve, 
iwitbstanding  ansesthesia  and  analgesia  in  these  parts  are  complete  (anaes- 
esia  dolorosa).  The  CAuse  of  the  pain  is  situated  in  the  portion  of  the 
rre  posterior  to  the  seat  of  the  affection  which  causes  the  paralysis.  The 
planation  is  the  same  as  when,  after  an  amputation,  pain  is  felt  to  be  in  the 
ipntated  limb  ("  eccentric  projection  of  perception  "). 
Bilateral  paralysis  of  this  nerve  is  sometimes  observed.  In  a  case  reported 
Althaus  the  common  sensibility  of  the  face  and  scalp  was  lost,  together 
th  the  sense  of  temperature  and  of  tact ;  the  mucous  membrane  of  the 
PS,  nose,  and  mouth  was  completely  anaesthetic ;  the  sense  of  taste  was  pre- 
Ted,  although  the  exercise  of  it  seemed  less  prompt  than  in  health ;  and 
i  muscles  of  mastication  were  completely  paralyzed.  The  tongue  presented 
rightful  spectacle,  having  been  bitten  and  lacerated  in  every  direction  dur- 
\  the  act  of  taking  food.  The  patient  experienced  no  pain  when  a  tooth 
8  drawn.  The  lips  were  covered  with  froth.  The  sense  of  smell  and  of 
ht  were  not  affected,  except  that  the  latter  was  obstructed  by  thick  leu- 
Da  of  both  corneae.  The  patient  suffered  much  from  photophobia.  There 
8  an  abundant  secretion  of  mucus  from  the  Schneiderian  membrane.  Hear- 
;  was  intact,  but  the  patient  was  greatly  annoyed  by  tinnitus  aurium.  The 
ralysis  was  produced  by  long  exposure  of  the  face  to  a  keen  wind,  the 
irbid  condition  being  supposed  to  be  inflammation  of  the  neurilemma  at  the 
iat  where  the  nerve  emerges  from  between  the  transverse  fibres  of  the  pons 
rolii  at  the  base  of  the  brain.  The  brain  was  unaffected,  and  the  paral- 
is  was  limited  strictly  to  the  distributions  of  the  fifth  pair.  At  the  end  of 
ree  months,  under  treatment  con.sisting  of  the  systematic  application  of  the 
ntinnous  galvanic  current  to  the  several  branches  of  the  affected  nerve,  the 
WTcry  was  nearly  complete.'  An  important  indication  for  treatment  is  to 
otect  the  anaesthetic  parts,  particularly  the  cornea,  from  external  injury. 

PaxaJysis  of  the  Sixth  Cranial  Nerve, 

Paralysis  of  this  nerve,  the  motor  externus  or  abduccns,  leads  to  converg- 
g  strabismus,  the  eyeball  being  turned  inward  by  the  action  of  the  i!iternal 
ctu8  or  adductor  muscle,  from  the  loss  of  the  antagonism  of  the  external 
ctus  or  abductor  muscle.  The  patient  is  unable  to  turn  the  eyeball  out- 
ird,  whereas  in  ordinary  cases  of  strabismus  this  can  be  done  if  the  other 
f«  be  closed.  Paralysis  of  this  nerve  sometimes  occurs  in  cases  of  cerebral 
Miogitis  and  in  connection  with  lesions  giving  rise  to  hemiplegia.  This 
ifve,  however,  escapes  in  the  majority  of  the  cases  in  which  paralysis  of 
lier  parts  occurs  from  intracranial  affections.  When  the  nerve  is  para- 
led,  paralysis  of  the  third  cranial  nerve  is  frequently  associated.  The 
feet  of  paralysis  of  both  these  nerves  is  immobility  of  the  eyeball  as 
gardfl  lateral  movements,  which   can  be  turned  neither  inward  nor  out- 
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ward.  Double  vision  is  likely  to  exist  when  the  paralysis  is  limited  tc 
the  sixth  nerve.  Functional  paralysis  of  this  nerve  is  not  uneommun.  Il 
may  be  caused  by  neuritis,  and  it  is  sometimes  attributable  to  S3'philid. 

Paralysis   of  the  Motor  Portion  of  the  Seventh  Cranial 
Nerve— Beirs  Paralysis— Mimetic  Paralysis. 

Paralysis  of  this  nerve,  the  portio  dura,  or  the  motor  facial  nerve  par 
excellence,  is  much  less  infrequent  than  paralysis  of  the  sensitive  portion  of 
the  fifth  nerve.  Complete  paralysis  of  this  nerve  produces  characten'^itte 
appearances,  by  means  of  which  the  affection  is  at  once  recotfuized.  The 
expression  of  the  physiognomy  peculiar  to  the  person  is  abolished  on  tlie 
affected  side.  The  naso-labial  fold  is  flattened  on  this  side.  In  speaking  or 
smiling  the  mouth  and  sometimes  the  extremity  of  the  nose  are  drawn  to  tbe 
opposite  side.  This  appearance  is  so  striking  and  distinctive  that  the  exist- 
ence of  the  paralysis  is  immediately  apparent.  The  power  over  the  orbica. 
laris  palpebrarum  being  lost,  the  patient  is  unable  to  wink  or  to  close  the  eje. 
When  the  attempt  to  close  the  eye  is  made,  the  eyeball  is  turned  upwanLso 
that  the  cornea  is  concealed  by  the  upper  lid.  The  upper  lid  is  abnormtllj 
elevated  and  the  lower  lid  is  depressed,  so  that  the  eye  appears  to  project  mora 
than  in  health.  Owing  to  the  loss  of  power  over  the  orbicular  muscle,  the 
tears  are  not  diff*used  over  the  conjunctiva  as  in  health,  and  hence  re^ulti 
epiphora.  From  the  constant  exposure  of  the  conjuuctiva  in  sleep  as  wdl 
as  in  waking  hours  it  becomes  inflamed,  and  opacity  of  the  cornea  niaj  bi 
a  result  of  the  conjunctivitis.  The  eyebrow  is  lowered,  and  the  patient  is 
unable  to  frown  or  to  wrinkle  the  forehead  on  the  affected  side,  from  loM  of 
power  over  the  corrugator  supercilii  and  the  anterior  portion  of  the  occipito> 
frontalis  muscle.  The  ala  nasi  ceases  to  dilate,  but  may  contract  in  insBi> 
ration  ;  atid  dilatation,  if  it  occur,  is  in  expiration.  Lo.ss  of  power  over  the 
orbicularis  oris  on  the  aff*ected  side  renders  the  patient  unable  to  whittle; 
expuition  is  imperfect,  the  saliva  dribbles  from  the  angle  of  the  mouth;  and 
the  pronunciation  of  certain  letters — namely,  o,  b,  p — is  diflicult.  Loss  of 
power  over  the  buccinator  renders  the  cheek  flaccid;  it  is  liable  to  Im 
wounded  in  mastication,  and  the  patient  is  annoyed  by  tbe  accumulatioii, 
between  the  cheek  and  gums,  of  food  which  he  is  obliged  to  remove  n'ttk 
the  finger.  The  cheek  and  lips  of  the  afiect«d  side  are  sometimes  puffed 
outward  by  the  expired  breath,  as  in  the  act  of  expelling  tobacco-smoke  fnm 
the  mouth.  These  obvious  appearances  are  readily  understood  by  refereoci 
to  the  anatomical  distribution  of  the  branches  of  this  nerve.  They  are.  of 
course,  less  marked  in  proportion  as  the  paralysis  is  incomplete.  The  vdua 
pendulum  palati  on  the  paralyzed  side  is  sometimes  abnormally  flaccid,  asd 
the  uvula  is  deflected  to  the  opposite  side.  The  auditory  sense  on  tbe  para- 
lyzed side  is  more  acute  than  in  health.  After  long  continuance  of  the  pa^ 
alysis  contracture  of  the  paralyzed  muscles  may  develop,  causing  deviatiot 
of  the  features  to  the  affected  side. 

Paralysis  of  this  nerve  is  not  very  infrequently  an  isolated  affection,  eiiit- 
ing  independently  of  cerebral  disease.  The  seat  of  the  afl^eetion  may  be  iawa- 
cranial,  but  extracerebral ;  that  is,  the  seat,  although  within  the  ukull,  if 
between  the  central  connection  of  the  nerve  and  its  entrance  into  the  nea- 
tus  auditorius.  It  may  be  due  to  the  pressure  of  a  tumor  on  the  nerve  after 
it  emerges  from  the  stylo-mastoid  foramen.  The  nerve  may  be  affected  witkii 
the  petrous  portion  of  the  temporal  bone  from  fracture,  or  in  connectioo  with 
caries  of  this  bone  resulting  from  median  or  internal  otitis.  Facial  paraljtf 
occurs  not  infrequently  from  the  action  of  cold  upon  the  face.  I  have  Ml 
with  instances  of  its  occurrence  in  connection  with  anaemia.    It  is  sonedMi 
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>Todnced  in  new-born  children  by  the  employment  of  the  forceps  in  labor. 
Ptcial  paralysis  may  proceed  from  the  various  intracranial  affections  which 
tiave  been  considered.  In  these  cases  it  is  frequently  associated  with  paral- 
pis  affecting  other  nerves.  It  is  sometimes  a  forerunner  of  a  grave  ccre- 
bril  affection. 

If  central,  the  paralysis  is  generally  preceded  or  accompanied  by  symptoms 
lenotiDg  a  cerebral  affection.  If  the  nerve  be  affected  in  a  situation  involv- 
ing the  chprda  tympani,  the  sense  of  taste  on  the  lateral  half  of  the  anterior 
portion  of  the  tongue  corresponding  to  the  paralyzed  side  is  diminished,  as 
nay  be  shown  by  comparing  the  sensations  produced  by  placing  successively 
OB  the  two  sides  of  the  anterior  extremity  of  the  tongue  some  bitter  sub- 
stance in  powder,  such  as  aloes.  The  salivary  secretion  is  diminished.  These 
effsets  are  due  to  the  involvement  of  the  chorda  tympani  in  the  paralysis. 
The  taste  and  the  salivary  secretion  are  not  affected  if  the  cause  producing 
llie  paralysis  act  upon  the  nerve  anterior  to  the  situation  at  which  the  chorda 
tympani  is  given  off.*  Flaccidity  of  the  palatine  arch  on  the  affected  side 
aod  deflection  of  the  uvula  to  the  sound  side  denote  that  the  cause  of  the 
pinlyRis  acts  upon  the  nerve  either  within  the  aqueductus  Fallopii  or  before 
lY  enters  this  canal,  the  branches  supplying  the  levator  palati  and  the  azygos 
QTuls  muscles  being  here  given  off.  If  the  paralysis  be  central,  the  electro- 
nnscular  contractility  is  preserved ;  and  if  it  be  peripheral,  the  reaction  is 
npidly  lost.  The  paralysis  is  peripheral  when  the  nerve  is  affected  at  any 
|M>iot  beyond  its  origin.  Paralysis  of  the  sixth  nerve  accompanying  paralysis 
of  the  facial  nerve  denotes  a  central  lesion,  these  nerves  arising  near  each  other 
in  the  floor  of  the  fourth  ventricle.  The  absence  of  reflex  movements  is  evi- 
denee  that  the  paralysis  is  peripheral.  If  winking  be  not  produced  by  touch- 
ing the  eyeball,  the  sensibility  of  the  latter  being  preserved,  the  nerve  is 
aflecti^  after  leaving  its  central  connection  ;  and  on  the  other  hand,  if  the  eye 
be  closed  involuntarily,  following  an  impression  made  on  the  conjunctiva  when 
the  voluntary  power  is  lost,  the  paralysis  is  central.  Abnormal  acuteness  of 
bearing  is  evidence  that  the  nerve  is  affected  behind  the  point  at  which  the 
twig  going  to  the  stapedius  muscle  is  given  off.  The  paralysis  is  much  oftener 
complete  when  it  is  peripheral  than  when  it  is  central.  Accompanying  hemi- 
plegia, the  paralysis  is  generally  incomplete  and  the  orbicular  muscle  of  the 
ere  is  but  little  affected.  It  is  rarely  wholly  unaffected,  as  stated  by  Todd. 
iivident  diseases  of  the  ear  or  of  the  parotid  gland  often  account  for  the 
paralysis  as  well  as  its  peripheral  character,  and  they  point  to  the  seat  of 
the  affection. 

In  cases  of  facial  paralysis  dependent  on  neuritis  caused  by  cold,  or  when 
it  is  functional,  recovery  may  be  expected  after  the  lapse  of  several  weeks. 
Tf  the  paralysis  continue  without  improvement  for  two  or  three  months,  it  is 
probably  not  functional,  but  if  not  dependent  on  central  lesions  it  proceeds 
irom  either  disease  of  the  nerve  or  somethi!ig  pressing  upon  it  and  occasion- 
ing obstruction.  Under  these  circumstances  it  will  be  likely  to  remain  a  per- 
iBtnent  affection.-  The  prognosis  is  also  grave  in  proportion  as  the  electro- 
aiTiscular  contractility  is  diminished. 

Bilateral  paralysis  (diplegia  facialis)  has  been  repeatedly  observed,  but 
examples  are  extremely  rare.''  It  may  result  from  injury  or  disease  of  the 
two  nerves  or  from  intracranial  lesions.  The  expression  is  then  abolished 
«  both  sides  of  the  face.  The  face  remains  immovable,  the  only  changes 
^ich  are  observed  relating  to  the  circulation.     It  is  as  if  the  face  were  cov- 

^Thefihresof  the  chorda  tympani  nerve  are  probably  derived  ultimately  from  the 
^Oan-pharynf2:eal  nerve,  although  some  nnsiprn  them  to  the  tri^^eminus. 

'For  a  report  of  28  cases  of  double  facial  paralyRis.  see  article  by  Dr.  Pierresou  in 
Jxfkim  ghiiraitu  dt  Midecine,  AOut  et  SSeptembre.  1867. 


sides  are  sucked  in  with  the  inspired  breath  to  such  an  extent 
a  serious  obstacle  to  respiration. 

Paralysis  of  the  Eighth  Cranial  Nerv( 

The  paralysis  affecting  the  pharynx,  which  occurs  as  a  serju 
in  certain  cases,  and  which  is  sometimes  limited  to  this  aiti 
considered*  as  a  paralysis  of  that  division  of  the  eighth  pair  ca 
pharyngeal.    This  local  paralysis  will  be  referred  to  in  treatin/ 

Paralysis  of  this  nerve,  together  with  paralysis  of  the  par  vi 
various  cerebral  affections  which  produce  deep  coma,  giving  ris4 
and  loss  of  power  of  deglutition  and  diminished  frequency  of  t 
This  paralysis  precedes  a  fatal  termination.  It  may  occui 
extravasation  of  blood  into  or  near  the  medulla  oblongata.  I 
an  example,  the  apoplectic  attack  being  characterized  by  nota 
of  respiration  and  inability  to  swallow,  without  complete  losa  of 
Paralysis  of  these  nerves  occurs  also  in  bulbar  paralysis.  T 
inhibitory  nerve  of  the  heart.  Its  irritation  causes  slowing  of  I 
and  if  it  be  intense  their  cessation  in  diastole.  Its  paralysis  e 
rapidity  of  the  cardiac  pulsations. 

Paralysis  of  the  spinal  accessory  nerve,  giving  rise  to  apt 
already  referred  to  in  treating  of  the  affections  of  the  laryn: 
aphonia  may  be  a  result  of  paralysis  of  this  nerve  from  the 
aneurismal  or  other  tumor  on  the  recurrent  laryngeal  nerve, 
times  produced  by  the  surgeon  in  operations  oo  the  neck. 

Paralysis  of  the  Ninth  Cranial  Nerve 

Paralysis  of  this  nerve,  the  hypoglossus,  on  one  side,  involve 
over  the  genio-hyo-glossus  and  other  muscles  of  the  tongue  on 
effect  is  a  deviation  of  the  tongue  from  a  right  line  when  proti 
pointing  to  the  side  of  the  paralysis.  The  direction  in  which  1 
is  readily  understood  when  the  action  of  the  muscles  whicl 
tongue  is  considered.    These  muscles  extend  from  the  chin  to 
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tion  of  teeth  on  the  other  side.  Dropping  of  the  upper  lip  on  one  side  ])ro- 
diees  an  appearance  as  if  the  tongue  deviat<id  to  the  opposite  side ;  and  to 
obriite  liability  to  error  on  this  score  the  upper  lip  should  be  raised  with  the 
fioger  while  the  tongue  is  protruded. 

Paralysis  of  the  hypoglossal  nerve  on  both  sides  is  extremely  rare,  but 
eases  are  t^ometin)es  observed.  In  complete  paralysis  of  this  nerve  on  both 
aides  there  is  inability  to  protrude  the  tongue,  and  the  power  of  speech  is  lost 
from  inability  to  articulate.  Incomplete  paralysis  renders  protrusion  of  the 
toDgue  and  articulation  more  or  less  imperfect.  Paraly.sis  of  this  nerve  on 
both  sides  enters  into  the  paralytic  affection  which  has  been  considered  under 
the  head  of  Bulbar  Paralysis. 

Local  Paralysis  of  Other  than  Cranial  Nerves. 

Paralysis  may  be  produced  by  injuries  or  diseases  affecting  nervous  trunks 
in  my  part  of  the  body.  The  loss  or  impairment  of  motion  or  sensation,  or 
loth,  extends  over  the  parts  supplied  with  the  nervous  filaments  given  off  by 
the  nerve  below  the  situation  of  the  injury  or  disease.  Traumatic  local  par- 
aljsis  follows  division  or  wounding  of  nerves  and  contusions.  If  a  contusion 
give  rise  to  paralysis  by  simple  shock  or  stunning  the  nerve,  recovery  may  be 
expected;  but  paralysis  due  to  palpable  injury  of  the  structure  of  a  nerve  is 
likely  to  be  permanent,  although  reunion,  with  a  restoration  of  function,  may 
tike  place  after  the  division  of  a  nerve  of  considerable  size.  Diseases  which 
pve  rise  to  local  paralysis  by  affecting  nerves  are  tumors  or  morbid  growths 
ntvated  within  and  without  the  neurilemma,  and  inflammation  of  the  neuri- 
lemma  or  of  the  nerve-substance.  The  latter  generally  occurs  either  by  exten- 
non  of  inflammation  seated  primarily  in  the  structures  adjacent  to  the  nerve 
iffeded  or  by  primary  inflammation  of  the  nerve,  l^aralysis  due  to  the  pres- 
ure  of  a  tumor  may  be  recovered  from  if  the  pressure  be  removed  before 
iztensive  disorganization  or  atrophy  has  resulted. 

Pressure  on  a  nervous  trunk,  continued  steadily  for  several  hours,  may  lead 
to  temporary  or  even  permanent  paralysis.  Paralysis  of  an  upper  extremity 
kas  repeatedly  occurred  from  remaining  in  profound  sleep  or  i!i  a  state  of 
intoxication  with  the  arm  hanging  over  the  back  of  a  chair,  the  paralysis 
being  due  to  pressure  on  the  brachial  plexus.  I  have  met  with  many  exam- 
ples of  paralysis  of  the  forearm  attributable  to  lying,  while  intoxicated,  with 
the  weight  of  the  body  upon  the  arm.  Paralysis  of  a  single  muscle  or  a  small 
group  of  muscles,  when  not  traumatic,  is  significant  of  syphilis  as  the  cause.* 
Among  the  more  common  examples  of  peripheral  paralyses  of  spinal  nerves 
fipom  pressure  or  injury  may  be  mentioned  paralysis  of  the  serratus  magnus, 
of  the  deltoid,  of  the  muscles  supplied  by  the  musculo-spinal  nerve,  by  the 
vlnar  nerve,  or  by  the  median  nerve,  paralysis  of  the  diaphragm,  and  paralysis 
of  muscles  supplied  by  the  anterior  crural  or  by  the  sciatic  nerve. 

The  following  interesting  ease  of  local  sensory  paralysis  from  injury  has 
Men  under  my  observation.  The  injury  was  received  by  falling  from  a 
coniderable  height  upon  the  deck  of  a  vessel,  and  striking  upon  the  nates 
ia  a  sitting  posture.  Permanent  paralysis  of  the  sensibility  of  the  rectum 
aid  anao  followed  the  contusion.  Excrescences  which  at  one  time  existed 
amand  the  anus  were  removed  without  any  sensation  of  pain.  The  patient 
ktt  no  consciousness  of  the  accumulation  of  feces  in  the  rectum,  and  never 
experiences  the  desire  for  defecation.  Hence  the  bow(jl8  are  habitually  con- 
fltiptted.  The  contraction  of  the  sphincter,  due  to  reflex  influence,  is  intact. 
lavoluntary  evacuations  occur  only  when  diarrhoea  exists  and  when  voluntary 
foter  over  the  muscles  is  requisite  to  prevent  their  occurrence.  There  is  no 
*  Vide  article  by  Dr.  Keyes  in  the  AVir  York  Med.  Journal^  Nov.,  1870. 
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paraplegia,  no  difficulty  in  evacuating  the  bladder,  and  no  sexual  deficicnc 
The  accident  occurred  more  than  forty  years  ago,  and  in  the  mean  tioie  ti 
person  has  had  good  health. 

Paralysis  of  the  Cervical  Sympathetic  Nerve. 

The  experiment  of  dividing  the  sympathetic  in  the  neck,  repeated  by  Ba 
nard  in  1851,  and  its  effects  studied  more  fully  than  by  previous  ob.«erTen| 
is  now  made  familiar  to  medical  students  by  those  teachers  in  physiol«j^ 
who  employ  vivisections.  The  reader  is  therefore  presumed  to  know  tiui 
the  immediate  results  of  this  experiment  are  congestion  of  the  head  oi 
the  side  corresponding  to  the  section,  rise  of  temperature  due  to  increued 
rapidity  of  circulation,  and  contraction  of  the  pupil  on  the  same  side.  Then 
effects  on  the  circulation  are  attributable  to  paralysis  of  vaso-motor  ncrrotti 
filaments.  Paralysis  of  this  nerve  occurs  from  pressure  by  a  tumor,  and  it 
has  followed  surgical  operations  and  other  wounds.  Contraction  of  the  pupH 
is  one  of  the  symptoms  of  aortic  aneurism  when  the  tumor  is  so  situttedu 
to  press  upon  this  nerve.  Dr.  S.  Weir  Mitchell  has  reported  a  case  in  which 
paralysis  of  the  right  sympathetic  was  caused  by  a  wound  from  a  musket- 
ball.  The  right  pupil  was  contracted,  and  the  eye  on  that  side  was  invupie. 
On  exercise  the  right  side  of  the  face  became  flushed,  while  the  left  side  vii 
pale.^  Dr.  William  Ogle  has  reported  a  case  in  which,  from  the  local  tppetr* 
ance  and  the  phenomena,  it  was  inferred  that  the  right  sympathetic  had  beei 
destroyed  by  an  abscess  in  the  neck.  In  this  case  the  right  pupil  was  con- 
tracted and  the  eyeball  was  somewhat  retracted.  The  right  side  of  the  head 
was  redder  and  warmer  than  the  left,  especially  after  exercise.  A  singular 
feature  in  this  case  was  that  the  patient  sweated  on  the  left  side  of  the  faet 
only.  This  was  observed  repeatedly  after  active  exercise  and  during  expoi- 
ure  to  great  heat  in  a  Turkish  bath.  Although  this  condition  had  existed 
for  two  years,  no  inflammatory  process  had  followed.*  Functional  paraljM 
of  the  sympathetic  system  in  different  situations  has  been  supposed  to  be 
involved  in  certain  cases  of  paralysis  affecting  the  upper  and  the  lower  limbi, 
and  to  enter  largely  into  the  pathology  of  nervous  affections  accompanied  by 
disturbances  of  circulation,  secretion,  and  nutrition.  These  views  are  founded 
chiefly  on  the  relations  of  the  sympathetic  8y8t<xm  to  the  vaso>motor  nerreSi 
as  shown  by  experimental  observations  on  inferior  animals. 

Paralysis  from  Lead. 

The  accumulation  of  lead  within  the  system  may  give  rise  to  partial  and 
even  to  general  paralysis,  but  as  a  rule  the  paralysis  due  to  this  cause  i$  local 
In  the  great'  majority  of  cases  the  paralysis  is  limited  to  the  extensor  mosclei 
of  the  upper  extremities.  The  muscles  supplied  by  the  musculo-spirtl  nerra 
arc  those  chiefly  affected.  The  triceps  and  the  supinators  escape.  The  Qtaal 
form  of  lead  paralysis  is  that  commonly  known  as  icrUt-dtr/p.  This  naM 
expresses  the  peculiar  appearance  of  the  upper  extremities.  The  patient  is 
unable  to  raise  the  hand  to  a  line  with  the  forearm.  Frequently  the  fini 
scries  of  the  phalangeal  bones  of  the  hand  cannot  }>e  brought  on  a  line  with 
the  back  of  the  hand,  but  the  second  and  third  series  can  generally  be  ex* 
tended,  as  they  are  acted  upon  by  the  interossei  muscles.  The  dropping rf 
the  hands  is  characteristic  of  this  affection.  Whenever  the  peculiar  app<a^ 
ance  referred  to  is  presented,  the  physician  is  justified  in  assuming  that  tb 
paralysis  is  from  lead.    In  lead  paralysis  of  the  lower  extremities  the  peruaeal 

»  Vide  Injuries  of  Nerven,  by  S.  Weir  Mitchell,  M.  D.,  Philadelphia.  1871 
'  Vide  Trant.  Royol  Med.  and  Chirurg.  Soeieiy  of  London,  1869,  vol.  Ui. 
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olca  are  usually  first  affected,  and  then  the  extensors  on  iIjc  Icfr,  the  anterior 
i\  muscle  remaining  intact.  The  paralysis  is  shown  by  inability  to  raise  the 
with  the  heels  resting  on  the  floor  or  to  raise  the  toes.  The  feet  drop 
!n  the  patient  walks,  and  he  therefore  steps  high  to  avoid  tripping.  Par- 
iis  of  the  muscles  of  the  lower  limbs  is  not  common.  In  a  case  under  my 
>nratioD  the  extensors  of  both  the  feet  and  hands  are  paralyzed,  and  the 
ent  is  aflfected  with  dropping  at  the  ankle  as  well  as  at  the  wrist. 
*he  appearance  is  diagnostic,  but  other  evidence  of  lead-poisoning  may 
ost  always  be  obtained.  As  a  rule,  paralysis  succeeds  other  charac- 
Stic  effects  of  lead,  especially  the  affection  known  as  lead  colic.  (Vide 
•24.)  The  blue  line  on  the  gums  referred  to  in  treating  of  lead  colic  is 
ijB  to  be  sought  for.  Generally,  the  occupation  of  the  patient  suggests 
source  of  the  paralysis,  but  in  some  cases  the  mode  in  which  the  lead 
been  introduced  into  the  system  is  ascertained  only  after  careful  investi- 
OD.  An  examination  of  the  urine  for  the  presence  of  lead  should  not  be 
tted. 

ead  paralysis  belongs  among  the  symmetrical  or  bilateral  affections.  It 
ery  rarely  limited  to  one  side,  and  corresponding  muscles  on  the  two 
s  are  usually  affected,  but  in  general  differently  as  regards  the  degree 
[>aralysi8.  The  paralysis  may  be  complete  or  incomplete,  and  cases 
T  much  in  respect  to  its  degree.  The  power  over  the  flexor  muscles  is 
aently  more  or  loss  impaired,  but  in  some  cases  with  almost  complete 
of  power  over  the  extensors  the  flexors  arc  but  little  if  at  all  affected. 
I  fact  was  illustrated  in  a  striking  manner  in  a  case  under  my  observation 
iellevue  Hospital.  Wishing  to  group  several  cases  of  paralysis  for  a  clin- 
lecture  in  the  hospital  amphitheatre,  which  is  situated  at  the  top  of  the 
ling,  I  desired  to  have  a  patient  affected  with  complete  paraplegia  ear- 
up  from  a  ward  on  the  ground-floor.  Four  flights  of  stairs  were  to  be 
nted.  One  of  the  patients,  who  was  to  make  part  of  the  group,  was 
ted  with  lead  paralysis,  the  extensors  of  the  hand  being  nearly  power- 
He  was  a  man  of  great  strength,  and  he  volunteered  to  carry  his 
w-patient  to  the  amphitheatre  on  his  back.  It  was  necessary  to  assist 
in  obtaining  a  firm  grasp  of  the  patient,  but  when  this  was  obtained  he 
Drmed  the  feat  with  ease,  and  after  the  lecture  brought  the  patient  down 
le  ward. 

ead  paralysis  belongs  to  the  group  of  atrophic  paralyses.  The  peripheral 
es  and  muscles  rapidly  assume  the  reaction  of  degeneration,  but  complete 
of  electrical  reaction  is  not  common.  These  facts  make  it  probable  that 
paralysis  is  due  either  to  an  affection  of  the  peripheral  nerves  or  to  an 
lion  of  the  ganglion-cells  of  the  anterior  horns  of  the  spinal  cord  (polio- 
litis  anterior).  The  weight  of  evidence  seems  to  favor  the  view  that  the 
Jysis  is  of  peripheral  origin,  but  in  some  instances  changes  have  been 
id  in  the  ganglion-cells  of  the  anterior  horn.  Further  investigations 
1  this  point  are  requisite.  It  is  an  interesting  fact  that  alterations  in  the 
trical.  reactions  have  been  found  before  paralysis  appeared,  and  also  in 
es  and  muscles  which  did  not  become  paralyzed.  Voluntary  power  over 
muscles  is  restored  before  normal  response  to  the  faradic  current  appears. 
;  is  to  be  borne  in  mind  that  muscles  other  than  those  involved  in  the 
mon  form  of  lead  paralysis,  or  the  wrist-drop,  may  be  paralyzed  by  this 
le.  The  evidence  of  lead- poisoning  is  therefore  to  be  sought  after  in 
I  of  paralysis  in  which  other  adequate  causes  are  not  evident.  Amau- 
i  is  one  of  the  occasional  effects  of  lead-poisoning.  Exceptionally,  anses- 
ia  and  analgesia  of  the  surface  have  also  been  observed,  affecting  limited 
ions  of  the  integument  of  the  body  and  extremities.  The  muscles  of  the 
nx  concerned  in  phonation  have  been  known  to  become  affected,  leading 
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to  aplionia,  as  well  as  those  of  the  lips  and  tongue,  reodcrin 
difficult. 

The  DERATION  of  lead  paralysis  is  very  variable.     It  is  soni 
duration,  but  much  oftener  continues  for  a  considerable  pcrif 
ment,  if  it  take  place,  is  very  gradual.    If  under  proper  treatm 
ment  take  place  for  several  weeks,  the  prognosis  is  unfavf 
recovery,  and  the  paralysis  is  likely  to  be  permanent.     If  t' 
tinue  long  enough  to  lead  to  notable  atrophy  of  the  affect* 
they  do  not  react  to  either  the  faradic  or  the  galvanic  cur^ 
as  regards  recovery  or  improvement  is  hopeless.     The  i 
in  which  this  result  takes  place  is  not  small. 

The  TREATMENT  of  paralysis  from  lead  involves,  in  :■ 
ures  applicable  in  general  to  paralysis,  remedies  having  t 
inatioii  of  lead  from  the  system.     The  iodide  of  pota^ 
form  with  the  lead  a  soluble  compound,  and  in  this  vm 
ination.     It  must  be  admitted  that  the  clinical  proo^ 
remedy  is  not  very  conclusive.     Warm  baths  and  the  ' 
It  is  doubtful  whether  sulphur  baths,  which  have  b<»» 
possess  any  advantage  derived  from  the  action  of  sn 
regards  the  treatment  addressed  to  the  paralysis,  thi 
benefit  of  strychnia,  given  internally  and  applied  en 
A  most  important  measure  of  treatment  is  the  empl 
in  the  form  of  the  galvanic  current,  and  then  of 
this  begins  to  produce  response.     Prophylactic  ui 
those  whose  occupation  involves  contact  with  lo: 


Paralysis  from  Arsenic,  Copper,  Merc 

Paralysis  is  an  occasional  effect  of  either  acu' 
ing.  oftener  of  the  former  than  of  the  latter. 
qiiontly  the  muscles  of  the  lower  extremities  (] 
is  sometimes  produced  by  this  metal.    There  :■ 
disturbances.     Kecovery  takes  place  as  a  n- 

Paralysis  from  copper  is  preceded  by  th«- 
Instances  of  paralysis  from  this  cause  are 

Mercury  sometimes  causes  paralysis  whici 
tremor.     The  effects  of  mercury  upon  the 
rence  of  tremor,  point  to  the  cause  of  the  ]• 
is  supposed  to  promote  the  elimination  of 
the  system,  and  is  therefore  indicated  in  e 

Paralysis  has  been  observed  after  acut 
phorus. 

The  TREATMENT  having  direct  referen* 
in  the  paralytic  affections  caused  by  thi 
paralysis  from  other  causes.  ' 


Nemr 

The  term  neuralgia  is  used  todistin^ 
chief  characteristic  is  pain.     In  a  pn 
inflammation  nor  any  appreciable  le^^i- 
dition  of  morbid  sensibility,  and  thi     ,^-.^ 
[•atholoirical  character.    Visceral  ncn 
alirias  seated  in  organs  belonging  tqu*^ 
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Persons  who  suffer  attacks  at  variable  intervals  for  a  lifctiiii 
carried  off  by  other  maladies  not  developed  in  consequence  i»f 
of  the  neuralgia. 

Neuralgic  pain  may  proceed  from  a  palpable  lesion,  such  a 
involving  or  pressing  on  the  affected  nerve,  the  presence  of 
the  traction  of  a  cicatrix  from  neuritis,  etc.  In  such  cases 
not,  strictly  speaking,  functional.  As  a  functional  malady  it 
fers  in  different  cases.  It  proceeds  in  certain  cases  from  n 
always  to  be  suspected  in  cases  occurring  in  so-called  ma! 
When  due  to  this  cause  the  paroxysms  sometimes  recur  with 
larity  as  the  paroxysms  of  intermittent  fever,  but  it  may  pro< 
ria  when  the  paroxysms  do  not  exemplify  a  law  of  periodl 
of  the  effects  of  lead-poisoning.  Next  to  lead  colic  (and  tl 
neuralgic  affection),  neuralgia  is  the  most  frequent  form  in  w 
ous  effects  of  lead  are  manifested.  Anaemia,  by  whatever  cause 
the  occurrence  of  neuralgia.  A  large  proportion  of  those  \ 
neuralgic  affections  are  anaemic'  Persons  are  most  likely  to  s 
algia  between  the  age  of  twenty  and  of  fifty.  Prior  to  ten  y 
extremely  rare.  Women  are  more  subject  to  it  than  men,  ai 
ent  species  of  neuralgic  affections,  some  occur  more  frcqaen 
and  some  in  the  female  sex.  Females,  for  example,  are  more  i 
costal  neuralgia,  and  males  to  sciatic  neuralgia.  A  neuralgic 
times  referable  to  exposure  to  cold,  particularly  to  a  current  c 
continued  upon  the  part  which  becomes  affected.  Cases  c 
quently  in  the  cold  than  in  the  warm  seasons  of  the  year 

The  situation  of  the  pain  is  not  evidence  of  the  seat  of  th< 
tion  giving  rise  to  neuralgia.  The  mind  may  refer  the  pain 
branches  or  the  parts  to  which  they  are  distributed  when  th 
tion  is  seated  at  any  point  in  the  course  of  a  nervous  trunk 
of  connection  of  a  nerve  with  the  spinal  cord.  This  is  illustn 
that  after  an  amputation  the  condition  of  the  extremities 
nerves  gives  rise  to  pain  which  the  patient  refers  to  the  a 
Anstie  held  that,  as  a  rule,  in  the  neuralgic  affections  denoroii 
there  is  some  morbid  chancre  at  the  central  connection  of  the 
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1  vliich  injury  of  a  nerve  was  fullowed  by  neuralgia  in  other  and  rcmotely- 
LtuaC«d  norvctf. 

Th«  DIAGNOSIS  of  neuralgia  is  to  be  based  un  the  character  of  the  pain,  its 
ituation  in  the  course  of  a  nervous  trunk  or  its  branches,  and  tenderness  in 
«rtain  circumscribed  spaces  on  the  surface.  Other  diagnostic  [joints  are  the 
ecurrence  of  pain  in  paroxysms  or  marked  exacerbations,  shifting  of  the  sit- 
latiou  of  the  pain  and  tenderness,  and  the  difference,  as  regards  pain,  between 
pressure  with  the  ends  of  the  fingers  and  with  the  o]>en  palm.  In  the  shift- 
ing of  pain  from  one  nerve  to  another,  which  is  a  highly  diagnostic  feature,  the 
nervous  trunks  successively  affected  do  not  always  have  a  common  origin ;  and 
thus  the  neuralgia  maybe  transferred  from  a  cranial  to  a  s])inal  nerve.  These 
ire  the  positive  diagnostic  ] joints.  Negative  points  are  tho.se  by  which  inflam- 
nition  and  structural  lesions  are  excluded,  such  as  the  absence  of  fever,  etc. 
In  determining  the  affection  to  be  functional,  neuritis  is  to  be  excluded,  and 
it  is  to  be  ascertained,  if  practicable,  that  the  pain  is  not  dependent  on  a  local 
Bcechanical  cause,  such  as  a  tumor  pressing  on  the  nerve  at  some  point  in  its 
coan^e.     Syphilitic  periostitis  is  also  to  be  excluded. 

The  TREATMENT  of  neuralgia  is  rational  and  em[»irioal.  The  rational  treat- 
ment consists,  in  the  first  place,  in  fulfilling  indications  which  relate  to  morbid 
conditions  suspected  to  stand  in  a  causative  relation  to  the  neuralgia.  The 
physician  in  individual  cases  is  to  seek  for  evidence  of  malaria  or  lead-poison- 
ug,  conditions  having  diagnostic  criteria  irrespective  of  the  neuralgic  aflfec- 
tion.  Approj>riate  measures  of  treatment  are  tr>  be  addressed  tr>  these  (\r  any 
other  associated  morbid  conditions  under  the  su])])osition  that  they  may  have 
nun;  or  less  to  do  with  the  existence  of  the  neuralgia.  Diathetic  conditions, 
especially  the  rheumatic  and  gouty,  are  to  be  ctinsidered  as  probably  contrib- 
iting  to  the  neuralgic  affection,  and  with  reference  to  the  cure  of  the  latter 
ihese  conditions  claim  appropriate  measures  of  treatment.  Attention  is  always 
to  be  directed  to  the  coexistence  of  amcniia.  Symptomatic  phenomena, 
tigether  with  the  venous  hum  in  the  neck,  may  denote  the  anjemic  condition 
when  it  is  not  manifested  by  pallor  of  the  face  and  the  prolabia.  If  anicmia 
coexist,  preparations  of  iron  should  be  continued  for  a  long  period.  An 
eligible  plan  is  to  give  in  successicm  different  ferruginous  preparations  for 
leeks  or  months,  enjoining  upon  the  patient  not  to  expect  restoration  to 
health  until  after  a  long  continuance  of  the  remedies.  This  treatment 
•ddresscd  to  the  anaemia  is  indicated,  provided  the  anaemic  condition  con- 
tinue, notwithstanding  the  neuralgia  may  cease.  Tlie  disappearance  of  the 
Teoous  hum  is  evidence  that  the  ana;niic  condition  is  removed. 

Therelief  of  pain  enters  into  the  rational  treatment.  In  severe  paroxysms 
or  exacerbations  opiates  arc  called  for.  Large  doses  are  sometimes  indicated 
lythe  intensity  of  pain.  The  most  prompt  and  effective  method  of  affording 
lelief  is  the  hyp«)dermic  injection  of  a  solution  of  morphia.  In  the  use  of 
opiates  for  the  relief  of  neuralgic  pain  the  risk  of  the  formation  of  the  habit 
of  taking  opium  is  always  to  be  borne  in  mind,  yet  in  severe  cases  which  resist 
therapeutical  measures  this  risk  must  sometimes  be  incurred.  If  the  pain  be 
AOC  intense,  relief  may  be  obtained  by  belladonna,  hyoseyamus.  stramonium, 
eonium,  the  preparation  known  as  chlorodyne.  and  tin*  tincture  of  aconite. 
Local  applications  will  often  do  much  toward  the  relief  of  pain.  Of  these 
the  most  efficient  are  liniments  of  the  tincture  of  aconite,  chlr)roform,  and 
opiam.  Belladonna,  stramonium,  veratria,  and  aconitia,  applied  in  the  foim 
of  ointment,  are  sometimes  efficacious. 

An  arrest  of  the  paroxysms  of  pain  by  opiates  is  sometimes  curative ;  that 
is,  the  paroxysms  or  exacerbations  do  not  recur.  If  tht?  <leveloj)ment  of  the 
affection  have  been  recent,  it  is  not  easy  to  diM'ide  whether  a  cure  be  effected 
by  the  remedy  or  whether  the  affection  have  no  intrinsic  tendency  to  continue  ; 
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but  the  paroxysmfi  sometimes  eea«e  to  recur  after  having  been  one*  ^r  rvprtu 
edty  arrested,  when  the  uffeetioti  has  existed  for  b  greater  or  lcfM»  iieriml,  And 
in  these  cases  it  is  fair  to  attribute  a  curative  efficacy  to  the  arreat«  In«»nlrr 
to  arrest  a  paroxysm  a  lull  opiate  should  be  given  as  aooti  a»  the  psirojt^»in 
begins,  or.  if  practicable,  the  occurrence  of  the  paroxysm  luay  In?  aiiliciptrd 
by  a  full  opiate.  Before  abiuidoning  this  plan  uf  trfatnient  it  nhoalJ  l»r 
employed  in  several  recurring  paroxysms.  The  continued  eii 
some  form  of  opiate  or  of  ^ouie  one  of  the  narcotic  extracts,  e-j 
doTina,  durin;jr  the  iiitermii^sioiis  or  remissiom*,  in  s^ome  oases  etitcts  a  tun. 
Gelseniium  and  the  hydrate  of  chloral  or  the  croton -chloral  are  to  he  Inclinlcil 
among  the  palliative  remedies. 

The  empirical  treatment  of  nearalpa  consists  in  the  use  of  n!nit?Jic3i 
which  experience  has  shown  to  be  sometimes  curative,  which  are  to  U-  tm^l 
without  following  any  partieuhir  rational  indications.  These  remeciics  nw  in 
some  cases  efficacious  and  in  other  cases  devoid  of  any  curative  effect;  md 
often  there  are  no  means  of  determining  beforehand  which  onc^  of  the  rme- 
dies  will  he  most  likely  to  prove  siuecessfuh  In  rebellions  eases  the  drffun*iii 
remedies  are  to  be  tried  in  succession.  Methodic  oounter-irritatiiMj  b 
undoubtedly  efficacious  in  a  large  proportion  of  cases.  Of  the  diB'ercnt  mwlt'^ 
of  connt-er-irrit4ition^  Valleix  preferred  the  actual  cautery^  the  hot  ima  Win? 
pas^'fed  along  the  course  of  the  affected  nerve,  taking  care  that  cautenwlioo 
shall  be  superficial,  so  as  not  to  lead  to  deep  eschars  and  suppuration.  To 
avoid  the  pain  occasioned  by  the  rnutery  he  advised  etherization.  \h*  «<at<^ 
that  he  had  resorted  to  the  actual  cautery  in  more  than  15t)  cas  \^« 

with  success  if  the  neuralgia  were  functionab     This  niethod  nv  "^ 

to  in   cases  which   resist  milder    means  of  connter-irritation,  :  '^ 

other  empirical  remedies*     Milder  means  should  first  bo  tried.     *  <'' 

a  succession  of  small  blisters  applied  over  the  painful  and  tender  point§«^^ 
frcf(Uently  prove  successful.  Prof,  Alfred  Stille  advises  blist4?rs  of  only  W' 
an  inch  in  diameter,  the  period  of  application  to  be  froiu  one  to  two  lio^^ 
only,  the  vesicated  surfaces  to  be  healed  as  rapidly  as  possible,  and  the  hU-*^'^ 
to  be  repeated  in  a  few  days  if  the  iieuralghi  continue.  He  atai4^^  as  a  r* 
of  the  employment  of  this  niethod  of  treatment  in  almost  every  ca*e  i^  *' 
bus  come  under  his  observation  in  public  and  private  practice  for  manj  y  ^^^ 
that 'Mn  no  single  instance  has  it  failed  to  mitigate  the  sympioms,  ar»  *^ 
very  many  it  alone  has  achieved  a  cure/'  *  During  the  proceHS  of  ve«ic*^ 
the  neuralgic  pain  is  frerjuently  increased.  When  i{uicknej!oi  of  vc^^ 
dc.*^irable,  it  may  be  effected  in  a  few  moments  by  the  strong  a<jua  uu 
and  still  more  rjuickly  by  means  of  a  hammer  heated  by  hot  water,  ii; 
latter  means,  or  by  an  instrument  devised  for  the  operation  knnwn  a? 
a  rubefacient  effect  may  be  fjuickly  and  conveniently  pro<[ 
eases  this  may  suffice  without  vesication.  Sinapisms  are  pi 
and  in  certain  cases  will  suffice,  in  conjunction  with  internal  ri'ti 

Electricity  is  a  therapeutical  agent  of  great  power  in  many  cu.-.  ...  ^  , 
gia.  Both  the  faradic  and  the  galvanic  forms  are  useful,  but  the  laU4»r  ^'^ 
most  cases  to  be  preferred.  Applied  in  ct)nj unction  with  acupunctun!,  tC-  "** 
been  successfully  resorted  to  in  some  rebidlious  cases.  Duchcnoe  re^^^^^* 
mended  the  method  called  cutaneous  faradization.     The  palliif  ^  ^^i 

electricity  is  probably  due  to  a  temporary  blunting  of  the  exci;  '      ^^ 

nerve  or  nerves  to  which  the  pain  is  referred ;  their  capacity 
inate  or  to  conduct  painful  sensations  being  diminished  or  annul  1 
through  them  the  electrical  current.     This  measure,  however,  in   maiiV 
has  not  only  a  palliative  but  a  curative  efficacy.     The  trstimony  of  tt 
who  have  bad  great  experience  in  its  employment  is  stronger  tban  that  wt^  -^  ^ 
*  Tfierapeulics  and  MiiUria  Metiini. 
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•mn  be  cited  in  behalf  of  any  other  remedy.  Strong  pressure  upon  an  aflfected 
lervoiis  trunk  sometimes  has  a  palliative  eftect.  The  pressure  at  lirst  may 
>ccasion  great  pain,  but  continued  or  repeated  at  short  intervals  it  is  borne 
without  suffering  and  diminishes  for  a  time  the  excitability  of  the  nerve. 
Of  the  internal  remedies  which  experience  has  shown  to  be  efficacious,  the 
more  important  are  quinia,  arsenic,  tlie  precipitated  carbonate  of  iron,  the 
preparations  of  zinc,  strychnia,  the  essential  oil  of  turpentine,  the  iodide  of 
potassium,  and  phosphorus. 

Quinia,  as  already  stated,  is  especially  indicated  when  the  neuralgia  is 
tttributable  to  malaria,  and  it  will  be  most  likely  to  prove  successful  when 
paroxysms  occur  periodically  ;  but  it  is  efficacious  also  in  cases  in  which  there 
ifl  no  ground  for  suspecting  a  malarious  causation  and  in  which  there  is  no 
obser\'ance  of  the  law  of  ])eriodicity.  To  be  fairly  tried,  this  remedy  should 
be  given  in  full  doses — from  fifteen  to  thirty  grains  daily  to  an  adult — and 
continued  for  at  least  ten  days.  Of  the  foregoing  list  of  remedies,  this  is 
entitled  to  the  first  rank.  Arsenic  may  be  tried  in  cases  in  which  there  is  an 
intolemnce  of  quinia  or  when  the  latter  fails  to  effect  a  cure.  It  is  a  remedy 
ef  great  value  in  neuralgic  affections.  To  be  fairly  tried,  it  should  be  carried 
to  the  extent  of  producing  some  of  its  characteristic  toxical  effects. 

The  precipitated  carbonate  of  iron,  advocated  some  years  ago  by  Hutchinson, 
k  Bometimes  efficacious.     It  is  to  be  given  in  large  doses — namely,  from  one 
to  two  drachms  twice  or  thrice  daily.     Ferruginous  remedies  are  rationally 
indicated  by  coexisting  antemia,  and  this  condition  is  present  in  a  very  large 
proportion  of  the  cases  of  neuralgia.     The  efficacy  of  the  preparation  named 
if  doubtless,  in  a  measure  at  least,  attributable  to  the  coexistence  of  anaemia. 
The  hydrochlorate,  nitrate,  and  valerianate  of  ammonium  have  been  found  in 
lome  cases  notably  efficacious.     Bartholow  extols  as  the  most  successful  of 
the  different  methods  of  treatment  the  injection  of  from  five  to  ten  minims 
of  pure  chloroform  in  the  neighborhood  of  the  affected  nerve.     This  treat- 
ment is  especially  useful  in  neuralgia  affecting  nerves  sup(Tficially  situated.^ 
Of  the  preparations  of  zinc,  the  valerianate  is  best  suited  to  cases  of  neur- 
llgii.    Strychnia  may  be  given  internally  or  a])plied  locally  upon  a  blistered 
torface.     In  the  latter  mode  of  administration  the  benefit  may  in  some  cases 
he  measurably,  and  perhaps  chiefly,  due  to  the  counter-irritation.    The  oil  of 
terpentine  is  but  little  used  in  neuralgic  affections,  but  I  have  known  it  to 
prove  promptly  successful  in  doses  of  a  drachm,  combined  with  castor  oil 
giren  on  alternate  days,  after  a  variety  of  remedies  had  been  employed  with- 
oat  success.    The  iodide  of  potassium  has  been  advocated  by  Graves,  Watson, 
•nd  especially  by  Neucort.'^     The  writer  last  named  advised  its  use  in  large 
doses.     The  coexistence  of  the  rheumatic  diathesis  is  regarded  as  specially 
indicating  this  remedy.    The  bromide  of  potassium  has  been  found  efficacious 
in  certain  cases.     According  to  Anstie,  this  remedy  is  especially  useful  in 
Joung  persons  who  may  be  supposed  to  suffer  from  the  nervous  consequences 
of  unsatisfied  sexual  desire.     He  thinks  its  efficacy  is  rarely  secured  under  a 
less  quantity  per  diem  than  ninety  grains.     In  some  cases  of  neuralgia  large 
dt»es  of  phosphorus  have  been  found  to  be  of  great  benefit. 

Division  of  a  nerve  (neurotomy)  and  the  removal  of  a  section  (neurectomy) 
•re  surgical  procedures  resorted  to  chiefly  in  cases  of  neuralgia  affecting  the 
fifth  or  trifacial  nerve.  They  will  be  noticed  in  connection  w^ith  facial  neur- 
algia. Stretching  of  an  affected  nerve  is  another  method  of  treatment,  the 
consideration  of  which  belongs  to  surgery. 

In  conclusion,  a  permanent  cure  in  cases  of  neuralgia  will  often  depend  on 
tbe  correct  appreciation  and  judicious  management  of  assoeiat<;d  morbid  con- 

*  Vide  Prartiee  of  Meilecine^  p.  630. 

•  **  De  la  Nevralgie  lombaire,  etc.,"  Archives  ^eiUraUs  de  Mtdecint,  1858. 
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ditions,  together  with  hygienic  measures  to  invigorate  the  general  health 

Good   alimentation  is  always  indicated,  and  it  is  desirable  that  fatty  arti 

eles  of  food  should  enter  largely  into  the  diet.     Cod-liver  oil,  if  well  tol 
erated,  is  useful. 

Trifacial  Neuralgia— Prosopalgia— Tic  Douloureux. 

In  this  neuralgic  affection  the  pain  is  seated  in  the  sensory  fibres  of  the 
fifth  or  trifacial  nerve.     Pain  and  tendernesss  on  pressure  are  either  limited 
to,  or  most  marked  in,  circumscribed  spaces  situated  as  follows :  The  poiot 
of  exit  of  the  frontal  branch  above  the  orbit,  the  upper  eyelid,  the  upper  and 
lateral  portion  of  the  nose,  the  point  of  exit  of  the  infraorbitar  branch,  iht 
lower  margin  of  the  malar  bone,  over  the  temporal  bone,  the  point  of  exit  of 
the  inferior  maxillary  branch,  and  over  the  parietal  bone.     It  is  rare  that 
pain  and  tenderness  arc  situated  in  all  these  spaces,  but  generally  io  at  least 
one  of  the  spaces  within  the  range  of  the  three  branches  of  this  nerve,  whence 
it  receives  its  name — trifacial.    In  different  cases  the  pain  is  either  limited  to, 
or  especially  marked  in,  different  branches  of  the  nerve — namely,  the  supra- 
orbital, infraorbital,  and  inframaxillary.     It  is  rare  for  this  afiectioo  to  he 
limited  to  a  single  branch,  with  the  exception  of  that  portion  of  the  inferior 
maxillary  which  is  contained  within  the  inferior  maxillary  bone. 

When  the  first  of  the  three  branches  of  the  nerve  is  the  seat  of  the  ncnr- 
algia,  during  the  paroxysms  of  pain  there  is  intolerance  of  light,  with  redoeta 
of  the  eye  on  the  affected  side,  and  more  or  less  abundant  secretion  of  tears. 
In  this  situation  the  neuralgic  affection  has  sometimes  been  called  inigraiiie, 
hemicrania,  and  browache,  but  true  migraine  differs  from  neuralgia.  lacreaaed 
heat  of  the  nostril  and  an  abundant  secretion  of  mucus  are  effects  of  the 
neuralgic  affection  when  seated  in  the  second  of  the  three  divisions,  and  sali- 
vation sometimes  attends  an  affection  of  the  third  division.  The  branches 
which  accompany  the  facial  nerve  (portio  dura)  may  be  the  seat  of  painj 
a  fact  which  formerly  led  to  the  supposition  that  the  latter  nerre  waa 
affected.  Spasmodic  contraction  of  the  muscles  of  the  face  on  the  affected 
side  is  an  occasional  effect;  hence  the  affection  was  formerly  called /le f/(Mf- 
hfitreiijt',  or  painful  spasm.  The  affection  in  the  vast  majority  of  ezses  \» 
limited  to  the  nerve  on  one  side  ;  that  is,  it  is  unilateral.  The  right  and  the 
left  side  are  affected  in  about  an  equal  proportion  of  cases. 

Trifacial  neuralgia  in  point  of  frequency  ranks  with  intercostal  and  sciatic 
neuralgia.  An  occasional  cause  is  caries  of  the  teeth.  It  is  by  no  meaas 
frequently  referable  to  this  cause,  but  that  it  is  so  occasionally  cannot  he 
doubted.  Teeth,  however,  are  often  needlessly  sacrificed  from  a  supposed 
causative  connection.  It  is  not  sufficient  to  show  such  a  connection  that 
there  is  tenderness  on  striking  one  or  more  of  the  teeth.  If  the  mw- 
algia  proceed  from  this  cause,  touching  the  offending  tooth  or  teeth  will 
excite  a  paroxy.sm  of  pain  extending  into  more  or  less  of  the  branches 
of  the  nerve. 

Trifacial  neuralgia  is  to  be  discriminated  from  inflammation  of  the  ine»- 
brane  lining  the  supraorbital  and  the  maxillary  antrum  and  from  syphilitre 
periostitis.  The  two  former  of  these  affections  are  distinguished  by  the  dif- 
ferent character  of  the  pain,  its  fixed  situation,  and  the  oecurrence  of  a  dis- 
charge into  the  anterior  nares.  The  latter  affection  is  recognised  by  the 
fixed  tenderness  on  pressure,  the  existence  of  swellings  or  nodes,  the  aggia* 
vation  of  pain  in  the  night-time,  and  other  evidence  of  syphilitic  disease. 
Neuralgia  in  this  situation  is  often  dependent  on  malaria,  and  the  paroxTsais 
of  pain  sometimes  exemplify  the  same  laws  of  periodicity  which  coveni  the 
recurrence  of  the  paroxysms  of  intermittent  fever.    Trifacial  near^pa  raielj 
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>ccan  in  infancy.     In  the  majority  of  cases  the  age  is  between  thirty  and 
Eifty  years,  and  it  occurs  oftencr  in  women  than  in  men. 

This  neuralgic  affection  is  curable  in  the  majority  of  cases.     Exceptionally, 
it  resists  all  the  therapeutical  measures  which  have  been  considered  as  appji- 
etble  to  neuralgic  affections  in  general.     The  branches  which  are  generally 
affected  in  these  rebellious  cases  arc  the  frontal  and  the  inferior  maxillary. 
Asa  last  alternative,  division  or  excision  of  a  portion  of  the  affected  branch  is 
cometimes  resorted  to.     The  long-continued  and  extreme  suffering  from  fre- 
quently recurring  paroxysms  in  some  cases  warrants  this  procedure  after  other 
Measures  have  been  faithfully  tried.      Mere  division  of  a  nervous  branch 
Qsoally  affords  only  temporary  relief.     The  affection  returns  after  the  divided 
extremities  have  united.     A  portion  of  the  nervous  branch  must  be  removed 
10  prevent  or  delay  reunion.     The  removal  of  a  portion  of  the  inferior  max- 
illiry  nerve  within  the  inferior  maxillary  bone  has  sometimes  proved  success- 
fnl  after  the  failure  of  all  other  measures ;  but  in  a  considerable  proportion 
rf  eases  the  affection  returns  sooner  or  later.     In  a  case  under  my  observa- 
tioD,  in  which  the  patient  has  suffered  from  paroxysms  of  intense  pain  recur- 
ring at  intervals  of  a  few  moments  for  the  greater  part  of  ten  years,  the 
ttiDOval  of  a  portion  of  the  nerve  by  trephining  the  inferior  maxilla,  the 
operation  being  performed  by  Prof.  Hamilton,  procured  relief  for  several 
Booths,  but  the  pain  subsequently  returned. 

Facial  neuralgia,  persisting  indefinitely,  resisting  medication,  and  charac- 
teriied  by  spasmodic  movements  of  the  muscles  of  the  face  during  the  par- 
oxTffms  of  pain,  is  distinguished   by  Trousseau   as  epu'rpfi/orm  neuruljut. 
There  are  few  forms  of  disease  more  distressing  than  this  or  more  hopele.'ss 
a?  regards  the  prospect  of  effecting  a  cure.     A  case  which  came  under  my 
observation  exemplified  the  persistency  of  this  form  of  neuralgia,  and  aI>o 
exemption  from  suffering  for  an  unusually  long  period  procured  by  simple 
division  of  the  nerve.     The  patient,  a  man  aged  about  ^ixty,  had  suffered 
iotensely  from  neuralgia  affecting  the  supraorbital  branch  of  the  fifth  pair 
00  the  left  side  for  more  than  tw^o  years.     The  paroxysms  of  pain  recurred 
at  intervals  of  a  few  minutes,  and  were  often  excruciating  beyond  descrip- 
tion.     After  trying  a  great  variety  of  remedies  and  different  systems  of 
practice,  the  nerve  was  divided  by  Valentine  Mott,  and  the  patient  was  com- 
paratively free  from  suffering  for  three  years.     At  the  end  of  this  period, 
while  under  treatment  for  enlargement  of  the  heart  and  general  dropsy,  the 
neuralgia  suddenly  returned  with  the  same  violence  as  before  the  operation. 
Paroxysms  were  produced  by  mastication,  by  movements  of  the  lips  in  jn-o- 
nouncing  words  containing  labial   letters,  by  touching  the  face,  and  they 
occurred  without  any  exciting  cause.     The  nerve  was  divided  a  second  time 
by  Prof.  J.  R.  Wood,  with  immediate  and  almost  complete  relief,  which  con- 
tinned  until  the  paticnt*s  death,  several  weeks  after  the  operation. 

Camochan  was  the  first  to  perform  neurectomy  beyond  the  spheno-palatine 
ganglion  for  the  relief  of  persistent  neuralgia  of  the  superior  maxillary  branch. 
He  reported  three  cases  of  successful  performance  of  this  operation  in  l^^.>7.* 
This  operation,  since  that  date,  has  been  performed  by  James  R.  Wood  and 
others  with  success.' 

Facial  neuralgia,  after  having  persisted  for  a  long  period,  sometimes  occa- 
sions disturbance  of  nutrition  on  the  affected  side  of  the  face,  denoted  by 
tumefaction,  an  increase  of  adipose  tissue,  thickness  and  firmness  of  the 
beard,  and  it  sometimes  appears  to  give  rise  to  pustular  or  erythematous 

*  Amer.  Jotim.  of  Med.  Sciences^  vol.  xxxv. 

'  For  an  analysis  of  21  cai«s,  and  the  practical  conclusions  deduced  therefrom,  vide 
Aftideon  "Neurotomy  of  the  SuiKjrior  Maxillary  Branch  of  the  Trigeminus,"  by  Fred- 
•ricS.  DeimiB,  M.D.,  in  the  Sew  York  Mtd.  Jowinal,  June,  1S79. 
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inflaiiimation.      An  analysis  of  128  pnses  hy  Nntta  showcMi    ^^  > 
compllcatiuii?if  in  addition  to  those  alremly  mentioned,  panily^i^,  eitbvr  ctPiU' 
plete  or  iucompkte,  i»f  the  retina,  iritis,  glaucoma*  influu  '    ' 

tion  of  the  cornea,  tumefaction  of  the  tongue  on  one   - 
motor  oculi,  deafness,  and  aniesthesia  of  the  face  on  the  ultecleiJ  tnk/    Ur 
tain  of  these  complications  are  attrihutable  to  paralyf<i^  of  the  vn-o-m"«^<f 
nerves.      Anstie.  who  verified  the  correctness!  of   Notla's  oh^ei' 
servedj  in  addition,  grayness  of  the  hair  on  the  affected  side  aiiu    . 
lion  of  the  skin  from  the  presence  of  dark  pigment.* 

Oervico-occipital  Neuralgia. 

The  pain  in  this  neuralgic  affection  is  seated  in  the  po.^terior  bninclie«K^f 
the  firftt  tour  of  the  cervical  nerves,  especially  in  that  branch  of  the  sccnini 
cervical  nerve  called,  from  its  size  and  distribution,  the  nccipttahs  oi«j<ir 
The  nerves  on  Both  sides  may  be  affected. 

Painful  and  tender  points  are  situated  as  follows:  Between  the 
process  and  the  cervical  vertehraj,  over  the  posterior  cervical  plcxaii,  oo  tht  J 
parietal  portirm  of  the  head,  on  the  mastoid  process,  and  ii»  the  concha  *im^' 
Shootinu  pains  start  from  the  cervical  vertebra^  just  below  the  i>criput,  itnl 
extend  over  the  fiosterior  and  superior  portion  of  the  cranium.    Darting  |w«« 
arc  sometimes  referred  to  the  external  auditory  meatu j$.    In  case-s  of  nennlL'^i 
affecting  pninariiy  the  ccrvico-occipital  nerves,  the  pain  is  likely  to  eirvutlt 
the  branches  nf  the  trifacial  <iistributed  to  the  frontal  portion  of  the  bcAd,  n»l| 
in  like  manner  in  cases  of  neuralgia  affecting  primarily  the  superior  dimnnj 
of  the  trifacial  the  pain  ot\en  extends  to  the  branches  of  the  cervico-iiccipit  * 
nerves* 

Cervico-occipital  neuralgia  is  to  be  dij^criminated  from  Tnyatgid  affectiDS:  th 
muscles  of  the  neck,  or  tor/iro//i^.  In  the  latter  affection  the  pain  h  limits 
to  the  affected  muscles,  the  tenderness  on  pressure  is  more  diffuse^  aad  it  i 
not  confined  to  circumscribed  points.  The  pain  is  excited  exclusivdi ' 
movements  of  the  affected  muscles,  and  so  long  as  the  head  remains  moti^j 
less  there  are  no  painful  paroxysma. 


Oervico-brachial  Neuralgia. 

In  cervieo-brachial  neuralgia  sensory  fibres  of  the  four  lower  cervical  IK' 
and  of  the  first  dorsal  nerve  are  affected.     The  pain  is  frequently  referr*?*^ 
the  shoulder,  and  it  may  extend  to  the  neck.     It  shoots  downward  alongt 
arm  to  the  forearm  and  hand,  following  the  course  of  one  or  more  of 
nervous  trunks  of  the  upper  extremity.     The  pain  may  be  limited  U> 
ulnar,  radial,  median,  or  musculo-eutaneous  nerve,  giving  rise  to  diffi?* 
varieties  of  the  affection.     Of  these  varieties  the  most  frefjuent  is  near 
affecting  the  ulnar  nerve.     Painful  and  tender  points  are  situated  ns  follo^ 
Near  the  last  cervical  vertebra,  nctir  the  acromial  end  of  the  elanele^  *^^*^ 
the  upper  part  of  the  deltoid  muscle,  in  the  axilla,  at  the  inner  condyle 
the  Imtnerus,  and  near  the  lower  en<l  of  the  ulna  and  radium 

Pain  referable  to  the  cervieo-brachial  nerves  is  sometimes  an 
of  the  upper  extremity  by  a  wound,  a  burn,  or  a  contusion.     1 
algia  is  to  be  discriminated  from  the  pain  incident  to  neuroma  or  othrr  ti 
bid  growths  affecting  the  periphery  of  these  nerves  by  the  failure  to  dij 

*  ArchittJt  ghtfrntfg  de  Mldedn^^  1S54.     Vide,  also,  treatise  by  Autttie. 

'  For  a  rep<>rt  of  eases  observed  ami  colle*ie«i  by  pR>r  Henrr  I>.  Noyc*,  w\X 
ence  particularly  to  the  effect  upon  the  eye  of  paralvBia  of  this  nerve>  vide  S^ 
Journttt  nf  Medicine,  vol,  xiv.  p.  163, 
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iiimor  in  the  course  of  the  nerves.  Pain  referred  to  these  nerves  may  be 
inptomatic  of  vertebral  lesions,  and  also  of  cervical  arthritis.  In  cases  of 
ue  latter,  movements  of  the  head,  especially  those  of  rotation,  even  in  the 
ktervals  between  the  paroxysms,  are  painful.  Another  feature  is,  that  the 
fttient  when  lying  down  is  obliged  to  raise  the  head  with  a  hand  on  the  occi- 
ttt  to  avoid  pain.  Myalgia  affecting  the  muscles  of  the  upper  extremity  is  to 
c  discriminated  by  the  larger  extent  of  sui'face  which  is  tender  on  pressure, 
[T  the  absence  of  paroxysms  of  pain  except  when  provoked  by  movements  of 
he  affected  muscles,  and  by  the  limitation  of  the  pain  to  the  affected  muscles. 
Herpetic  vesicles  in  patches,  constituting  herpes  zoster,  sometimes  occur  in 
ihe  course  of  the  nerves  involved  in  this  affection. 

Dorso-intercostal  Neuralgia. 

This  affection  has  been  considered  in  the  section  devoted  to  diseases  affect- 
big  the  Kespiratory  System,  to  which  the  reader  is  referred  (p.  183). 

Lumbo-abdominal  Neuralgia. 

Neuralgia  having  its  seat  in  the  branches  of  the  five  lumbar  nerves  is  of 
Ml  infrequent  occurrence.  It  occurs  much  oftoncr  in  females  than  in  males. 
Fkin  is  of^n  referred  to  the  hypogastrium,  and  it  may  resemble  that  of  eulic. 
Uterine  pain  and  ovarian  pain  are  incident  to  this  affection.  In  males  the  affec- 
tioa  II  sometimes  characterized  by  pain  extending  along  the  spermatic  cord  into 
Ae  ticrotum,  accompanied  by  notable  tenderness  of  the  testicle. 

?kinful  and  tender  point43  are  situated  near  the  upper  lumbar  vertebrae,  a 
Bttk  above  the  middle  of  the  crest  of  the  ilium,  in  the  neighborhood  of  the 
il|UDal  ring,  in  the  scrotum,  and  in  the  female  on  the  labia  majora.  Pains 
an  excited  by  muscular  efforts,  the  acts  of  coughing  or  sneezing,  straining  at 
ilool,  and  sometimes  by  micturition. 

Myalgia  affecting  the  lumbar  muscles,  or  lumbago,  is  to  be  discriminated  by 
Ae  existence  of  pain  and  tenderness  on  both  sides,  whereas  in  neuralgia  they 
«e  generally  confined  to  one  side ;  by  the  tenderness  being  diffused  over  the 
afteted  muscles,  and  not  limited  to  certain  points;  and  by  the  absence  of  par- 
mjtmal  pain  except  when  produced  by  movements  of  the  affected  muscles. 

Id  the  case  in  which  pain  extends  to  the  uterus,  inflammation  of  the  organ, 

craetritis,  and  carcinoma  are  to  be  excluded.     In  uterine  neuralgia  the  os 

iteri  is  tender  on  pressure,  and  the  tenderness  is  either  limited  to  or  most 

Mrked  on  one  side.     The  pains  in  these  varieties  of  neuralgia  may  simulate 

tkie  caused  by  the  passage  of  a  calculus  along  the  ureter,  or  renal  colic. 

lie  pains  in  the  latter  are  more  intense  and  persisting;  and  they  arc  dcvel- 

"Sped  suddenly,  whereas  the  development  of  a  neuralgic  affection  is  generally 

giidaal.    The  absence  of  symptoms  which  distinguish  renal  colic  warrants  its 

ttdosion. 

Orural  Neuralgia. 

Thb  neuralgic  affection  is  rare.  It  is  characterized  by  shooting  pains  in 
kke  direction  of  the  trunk  of  the  anterior  crural  nerve  and  its  branches,  and 
bj  painful  and  tender  points  in  the  groin,  the  inner  aspect  of  the  thigh,  knee, 
ind  ankle. 

Sciatic  Neuralgia. 

Sciatic  neuralgia,  or  sciatica,  in  frequency  ranks  with  intercostal  and  facial 
Bennlgia.  It  occurs  in  men  oftener  than  in  women,  the  relative  proportion 
«f  cases  being  as  three  to  two.    It  very  rarely  occurs  before  the  age  of  twenty 
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and  rarely  after  hixty.    It  is  sometimes  syinjttoraatlc  of  pre^jnanr y, Mt  «filii 
mciit  i:»r  the  rttrti-pentoneal  lyuijthatie  ^lauds^  of  acoumuLitiun  oY  iVi-v*  uj  {ut* 
eign  substauces  in  the  sigmoid  flexure  ufthe  culon^aiid  of  iritrapeUic  luttunj 
but  in  the  great  majority  of  cases  it  is  a  futictional  affection,  I 

As  in  the  foregoing  neuralgic  affection  s^  shooting  pai&8,  in  par»i!ty»*njft  at  I 
exacerbations,  extend  along  the  trunk  and  branches  of  the  atWrtNi  nr-rr?. 
In  indicating  the  course  of  the  pain  the  patient  often  dehnciit^^s  wit 
the  anatomical  distribution  of  the  Bciatic  nerve.     The  character  ni 
is  sometimes  described  as  burning  and  sometimes  as  a  seiisation  of  coidoe 
The  patient  feels  as  if  a  current  of  hot  or  cold  liquid  were  flowing  in  xhd 
course  of  the  affected   nerve.      A  continued  contusivc  pain,   more  nr  h 
intense,  exists  in  the  larger  proportion  of  cases.     This  pain,  sm  m  ibe  utbid 
varieties  of  neuralgia,  la  referred  to  the  circumscrib%;d  spaces  nvhkli  tiv  tvo-T 
der  on  pressure. 

Painful  and  tender  polnta  in  this  neuralgic  afl^cction  are  found  id  eeft«ii] 
of  the  following  situations  t    On  the  sacrum,  t^ver  the  sacn>-iliac  juoctin«,I 
a!)out  the  middle  of  the  crest  of  the  ilium,  at  the  sciatic  notch,  betwwn  ih<f  | 
trochnnter  mnjor  and  the   tuber  iscliii,  on  the  thigh  along  the  track  uf  t\w 
nerve,  in  the  popliteal  space,  on  the  external  border  of  I  he  patella,  over  tW 
articulation  of  the  fibula  with  the  tibia  where  the  nerve  puH.H^s  arouiuJ  th» 
fibula,  over  the  lower  and  posterior  part  of  the  external  malleolus,  and  du  thi! 
dorsum  and  the  outer  [Ktnion  of  the  soles  of  the  feet.     The  point. t  situiiieil  it 
the  sacro-iliuc  junction,  behind  the  trochanter  major,  at  the  bead  of  tLi- 6huU. 
and  the  external  malleolus,  are  those  most  freipjcntly  painful  and  imU't 
Pressure  with  the  finger  upon  some  of  the  foregoing  points  may  not  imlj  U 
more  or  less  painful,  but  excite  a  paroxysm  or  exacerbatioti  of  pain  ciidiJ- 
ing  to  other  parts  in  the  course  of  the  affected  nerve. 

The  intensity  of  the  pain^  as  in  the  other  kinds  of  nctimlgia,  varies  niod^ 
in  different  cases.    The  movements  of  the  affected  limb  in  rsocci*i«« 

such  an  amount  of  suffering  that  the  patient  remains  in  h  14  the  tinib 

as  nearly  motionless  as  possible.  In  other  cases  the  patiuot  is  at'le  ta  milL 
but  wirli  more  or  less  difficulty.  Pain  is  felt  especially  when  the  Wpis,^M  '^f 
the  body  falls  upon  the  affected  Hmb,  and  relief  is  found  in  the  uscofica^' 
Sometimes  difficulty  iu  walking  is  felt  only  in  beginning  to  wnlk.  :m<l  !ift<^  * 
short  time  the  patient  walks  with  ease.    The  suffering  is  occa-  "vw 

by  exercise.     In  severe  cases  tnuseular  twitchiugsand  cramps  1  vtk 

parox3'sms  or  exacerbations  of  pain. 

Sciatic  neuralgia  rarely,  as  compared  especially  with  facial  neuralpia, ("i*®*  j 
plifies  in  the  recurrence  of  paioxysms  the  law  of  periodicity.    Like  «>thi<f  n*^'* 
algic  affections,  its  duration  is  very  variable.     As  a  rule,  in  favorable  t"*^  ^ 
it  persists  for  several  weeks,  disappearing,  as  it  is  usually  developctl,  jC^^**" 
ually.     In  the  vast  majority  of  cases  sooner  or  later  it  ends  in  rccovetjt^*' 
in  some  cases  it  continues  indefinitely  iu  spiti?  of  all  remedial  measures   *^  I 
it  continue  for  a  considerable  period  so  severely  as  to  lead  the  pati-     '  "" 
as  much  as  possible  movements  of  the  affected  limli,  the  repose  of  - 
may  render  them  for  a  time  incompletely  paralyzed*    The  ttiusclea  aattif  ^^" 
circumslanties  become  flaccid  and  diminished  in  volume. 

The  l>jAG!V(»sr8  of  !*ciatic  neuralgia  involves  its  discrinr  '^'^ 

lar  rheumatism  and  from  the  affection  of  the  hit>*j<unt  •  ^[ 

morbus  coxnrius.     Muscular  rheumatism  here,  as  in  other  m 
from  neuralgia  in  the  limitation  of  pain  to  the  affected  musiH 
Bion  of  tenderness  over  a  considerable  spaci* — namely,  a  spare  rom'*p 
to  the  number  of  muscles  affected — and  in  the  fact  that  pamxysmsof  ] 
excited  exclusively  by  movenrents  of  the  affected  muscles. 

Morbus  coxarius  is  distinguishetl  by  tht?  pain  in  the  hip-joint  pHwlucr^l  v\ 
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iressure  npon  the  great  trochanter  and  by  flexion  and  extension  of  the  thigh. 
Moreover,  febrile  movements^  general  debility,  emaciation,  etc.,  in  conjunction 
ritb  the  local  symptoms,  point  to  the  existence  of  chronic  inflammation 
rithin  the  joint. 

The  term  sciatica,  as  commonly  used,  is  applied  to  cases  in  which  pain  is 
referred  to  sacral  nerves,  although  the  sciatic  nerves  may  be  unaffected. 
PftiD  of  a  neuralgic  character  in  the  nerves  composing  the  sacrul  plexus  is 
ofteo  symptomatic  of  lesions  within  the  pelvis  and  abdomen,  such  as  aneur- 
imal,  carcinomatous,  or  other  tumors,  enlargement  of  glands,  etc.  and  of 
kiions  of  the  sacrum  and  vertebral  column  and  those  occurring  within  the 
tpioal  canal.  Here,  too,  as  in  other  situations,  it  may  be  dependent  on  neur- 
itis. This  is  to  be  inferred  from  the  speedy  occurrence  of  paralysis  and 
ttrophy  of  the  muscles  to  which  the  nerves  are  distributed. 

The  coexistence  of  two  or  more  of  the  foregoing  different  neuralgic  affiec- 
tioDS  or  their  successive  occurrence  is  frequently  observed.  Proximate  or 
iwsealating  nerves  may  be  simultaneously  or  successively  affected.  Thus, 
trifacial  and  cervico^ccipital  neuralgia  are  not  infrequently  associated,  and 
this  is  true  of  sciatic  and  crural  neuralgia.  A  cure  or  spontaneous  cessa- 
tion of  neuralgia  in  one  situation  is  likely  to  be  followed  by  the  develop- 
vent  of  the  affection  in  another  situation.  These  facts  go  to  show  the 
dependence  of  neuralgia  on  constitutional  or  general  morbid  conditions. 

Dermalgia. 

Neuralgia  is  sometimes  limited  to  the  skin.  Cases  are  occasionally  observed 
in  which  pain  is  felt  on  the  surface  of  the  head,  trunk,  or  extremities,  together 
vith  notable  tenderness  on  pressure,  the  nervous  trunks  being  free  from  pain 
•r  tenderness.  This  form  of  neuralgia  has  been  called  (hmwlgia.  Under  this 
heading  may  be  placed  the  form  of  neuralgia  described  by  Weir  Mitchell  as 
ineident  to  injury  of  nerves,  and  called  by  hini  causalgia.  This  is  character- 
iied  by  a  burning  pain  in  the  soles  of  the  feet  and  palms  of  the  hands.  I 
lire  reported  an  instance  of  causalgia  affecting  the  soles  of  the  feet,  occur- 
lisg  without  any  injury  of  a  nervous  trunk  or  any  other  symptom  ;  also,  a 
cue  in  which  a  paroxysmal  burning  pain  was  referred  to  the  abdomen  and 
lower  limbs.^ 

Myalgia— Muscular  Rheumatism. 

Neuralgia  affecting  sensory  nerves  in   muscles   may  be  distinguished  as 

■ytlgia.     Under  this  head  I  shall  enumerate  certain  local  affections  which 

it  has  been  customary  to  embrace  under  the  name  iniiscular  rhnmatism.    The 

tenn  rheumatism,  as  applied  to  these  aff'ections,  is  manifestly  inappropriate, 

tad  it  is  desirable  that  the  name  in  this  application  should  become  obsolete. 

The  myalgic  affections  were  designated  by  Vallcix  by  the  suffix  tlynin^  added 

to  the  name  of  the  muscle  or  group  of  muscles  affected.     This  designation, 

having  the  same  derivative  meaning  as  Tvords  ending  in  (flgio^  is  appropriate. 

Myalgia  is  of  frequent  occurrence  as  an  acute  and  a  chronic  affection.    The 

iymptomatic  features  of  the  acute  affection  are  as  follows :  The  development 

it  nsually  gradual.     A  dull  pain  is  at  first  felt  in  certain  muscles,  which 

iaereases,  and  at  length  becomes  more  or  less  severe.     The  pain  is  compara- 

tiTely  alight  when  the  affected  muscles  are  at  rest.     In  certain  positions  the 

|Mitient  may  be  nearly  or  quite  free  from  suff*ering.     A  constant  pain  of  a 

contusive  character  is  often  felt  when  the  muscles  are  at  rest,  and  this  may 

*  Vide  Clinical  Medicine, 
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be  aggravated  by  spasmodic  pains  occurring  from  time  to  time.     In  mor» 
inents  wbich  involve  contraction  of  the  affected  muscles,  the  pain  i»  naxen, 
cramp-like,  and  sometimes  so  excruciating  that  the  patient  can  hardly  reprew 
loud  groans  or  cries.     Voluntary  movements  which  occasion  the  severe  paja 
are  avoided  as  much  as  possible,  but  as  it  is  impossible  to  maintain  HgidiT* 
fixed  positions  of  the  body  as  a  whole  or  of  its  difierent  pans,  the  affected 
muscles  are  at  times  thrown  into  painful  contractions,  however  much  cbe 
patient  may  desire  to  avoid  them.     Movements  occurring  during  sleep  occa- 
sion the  attacks  of  pain,  and  hence  the  patient  is  awakened  at  brief  intcrrali. 
In  some  cases  the  affection  changes  its  seat  from  certain  muscles  to  otben, 
but  oftener  it  remains  fixed  in  the  muscles  first  affected. 

The  affected  muscles  arc  more  or  less  tender  on  pressure,  the  tendemoi 
being  diffused  over  the  whole  of  the  space  which  the  muscles  occupy,  and  not 
limited  to  certain  points  as  in  ordinary  neuralgia.  The  tenderness  is  usually 
not  great.  Aside  from  the  tenderness,  there  are  no  local  charact-ers,  duch  u 
sw^clling,  heat,  or  redness.  The  local  phenomena  are  not  those  of  inflamaa- 
tion,  as  in  articular  rheumatism.  If  the  local  symptoms  denote  inflammatioa 
of  the  muscles,  the  affection  is  not  myalgia.  Uniform  firm  pressure  over  the 
affected  muscles  is  not  only  well  borne,  but  it  affords  relief  in  cases  of  moaet- 
lar  rheumatism. 

There  is  little  or  no  constitutional  disturbance  beyond  that  occasioned  by 
the  suffering  and  loss  of  sleep.  The  appetite  and  digestion  may  not  be 
impaired,  and  there  is  no  fever. 

In  the  subacute  or  chronic  form  of  the  affection  pain  similar  to  that  wbiek 
belongs  to  the  acute  form  may  be  excited  only  when  the  affected  muscleii  are 
contracted  with  unusual  force.  The  patient  experiences  suffering  wben  be 
makes  certain  violent  movements.  In  other  cases  pain  is  excited  by  parti^ 
ular  movements  when  they  are  first  made  after  a  peri(»d  of  rest,  and  the  paii 
shortly  disappears  if  the  movements  be  continued.  The  chronic  oftener  tbu 
the  acute  affection  is  likely  to  shift  its  situation,  affecting  now  certain  motdei 
and  now  those  in  another  part.  If  the  chronic  affection  remain  fixed  in  pa^ 
ticular  muscles,  they  may  become  somewhat  atrophied  in  consc<|uence  of 
their  being  kept  as  much  as  possible  in  a  state  of  inaction.  ! 

The  DURATION  of  acute  myalgia  varies  between  a  few  hours  and  i  weet 
Exceptionally  the  affection  continues  for  several  weeks.  The  duration  of  tbe 
chronic  form  is  indefinite.  It  is  often  a  very  obstinate  affection,  per»ij»tiB|5 
for  many  months.  The  course  of  the  latter  is  usually  marked  by  remiMdooi 
or  intermissions.  In  certain  situations — namely,  the  loins,  the  walls  of  tbe 
chest,  and  muscles  of  the  scapulae — ^the  chronic  affection  is  likely  to  be  kng 
persisting. 

The  following  are  the  principal  situations  of  myalgia  in  the  acute  and  tbe 
chronic  form :  j 

1.  The  Mmcleg  of  the  Head, — Situated  in  the  occipito-frontal  moKle,  tbe  ] 
affection  is  distinguished  from  neuralgia  affecting  the  trifacial  and  the  orcip* 
ital  nerve  by  the  pain  being  referred  to  both  sides  of  the  head,  by  ita  bdnf 
excited  by  movements  of  the  muscle  and  comparatively  slight  m  long  as  tbe 
muscle  is  at  rest,  and  by  the  absence  of  tenderness  in  disseminated  poiata. 
The  muscles  of  the  eye  are  sometimes  affected.  Movements  of  the  eye  tbea 
occasion  more  or  less  severe  pain.  The  temporal  and  the  masseter  noade 
may  be  affected,  causing  pain  in  mastication. 

2.  The  Muscles  of  the  Neck. — In  this  situation  the  affection,  as  it  eo«- 
monly  occurs,  has  been  known  by  the  name  rheumatu:  torticollis.  Thia  naM 
is  applied  to  the  affection  when  situated  in  the  muscles  of  the  antero-laterai 
aspect  of  the  neck.  The  muscles  on  the  posterior  part  of  the  neck  are  80■^ 
times  the  seat  of  the  affection.    Valleiz  applied  to  the  afifection  in  the  latltf 
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ion  the  name  cervicodynia.  In  this  situation  the  aflfection  is  to  be  dis- 
iBhed  from  ordinary  occipital  neuralgia. 

The  Muscles  of  the  Back. — Valleix  called  the  affection  in  this  situation 
dynia.  Seated  in  these  muscles,  the  pain  is  caused  especially  by  move- 
s  which  approximate  the  scapulas. 

The  Muscles  of  the  Loins. — In  this  situation  the  affection  is  commonly 
n  as  lumbago,  Valleix  designated  it  lumboili/uia.  This  is  a  frequent 
of  the  affection  in  a  chronic  form.  It  is  to  be  discriminated  from  lum- 
;h8ce8S,  lumbo-abdominal  neuralgia,  and  the  pains  incident  to  aneurism 
le  descending  aorta. 

The  Thoracic  Muscles. — Here  the  affection  goes  by  the  name  phuro- 
I.  In  making  the  diagnosis  pleuritis  and  intercostal  neuralgia  are  to 
xduded.  This  may  easily  be  done  by  ascertaining  the  absence  of  the 
lostic  characters  of  the  latter  two  affections.  The  pain  excited  by  forced 
;hing,  coughing,  and  sneezing  is  not  unlike  that  in  pleuritis  and  inter- 
il  neuralgia.  In  this  situation  the  pectoral  and  the  intercostal  muscles 
,ffect«d. 

Mutdes  of  the  Shoulder, — Valleix  entitled  the  affection  here  situated 
dodynin.  It  is  seated  especially  in  the  deltoid  muscles,  and  it  is  liable 
e  confounded  with  arthritis  situated  in  the  shoulder-joint. 

The  Muscles  of  the  Extremities. — Seated  in  the  extremities,  the  affection 
I  be  discriminated  from  neuralgia  affecting  the  nervous  trunks,  and  from 
iffection  commonly  known  as  syphilitic  rheumatism. 

The  Abdominal  Muscles. — The  pain  and  soreness  caused  by  the  affection 
lis  situation  may  suggest  as  probable  or  possible  the  existence  of  peri- 
is.     This  disease  is  to  be  excluded  by  the  absence  of  the  general  symp- 

•  and  by  firm  pressure  with  the  palm  of  the  hand  being  well  borne,  as  in 
I  of  cutaneous  hypersBSthesia. 

The  Visceral  Muscular  Structures. — The  tongue  and  the  muscles  of  the 
jux  and  oesophagus  may  be  the  seat  of  myalgia,  giving  rise  to  pain  in 
king  and  in  deglutition.  Examples,  however,  are  extremely  rare.  Seated 
16  stomach,  intestines,  and  uterus,  as  it  probably  may  be.  to  distinguish 
iffection  from  visceral  neuralgias  is  impossible ;  and  in  fact  to  consider  it 
stinct  from  the  latter  is  to  make  a  distinction  without  any  essential  dif- 
ice.  There  is  reason  to  believe  that  the  diaphragm  may  be  the  seat  of 
!gia.  It  is  perhaps  more  reasonable  to  consider  this  as  the  affection, 
!r  than  diaphragmatic  pleuritis,  in  certain  cases  characterized  by  the 
active  arrest  of  diaphragmatic  movements  in  consequence  of  pain,  and 
le  intense  suffering  caused  by  coughing  and  sneezing,  febrile  movement 
pleuritic  effusion  being  wanting.  It  may  be  doubted  if  the  affection  be 
seated  in  the  muscular  walls  of  the  heart. 

all  these  situations  the  most  marked  diagnostic  feature  is  the  connection 
amp-like  pain,  more  or  less  severe,  with  the  movements  which  bring  into 

certain  muscles  in  the  parts  to  which  the  pain  is  referred,  pain,  irre- 
Are  of  contractions  of  the  affected  muscles,  being  comparatively  slight 
lometimes  wanting.  This  diagnostic  feature  distinguishes  myalgia  from 
algic  affections  seated  in  the  different  nervous  trunks.  Another  diag- 
c  feature  is  the  diffusion  of  soreness  over  the  affected  muscles,  whereas 
algia  seated  in  nervous  trunks  is  characterized  by  tenderness  in  circum- 
ed  points.  Inflammation  affecting  muscles  is  distinguished  from  myalgia 
be  constancy  of  pain  or  the  absence  of  the  remissions  or  intermissions 
th  belong  to  the  latter  affection,  by  the  existence  of  swelling  and  some* 

•  redness,  by  the  greater  degree  of  tenderness  on  pressure,  and  by  the 
ence  of  more  or  less  symptomatic  fever. 

he  TBEATMINT  of  the  acute  form  of  the  affection  consists  of  sinapisms, 
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followed  bj  soothinp,  c^njoUient  applications  OTor  tlie  afftHted  rinj^ri  v  rr-vun 
iLe  position  most  favoraltle  to  avoid  contnurtiiniM  of  the  affocicMl  lutiMl^inJ 
the  eiiiplnyiuctit  uf  anodviu'8  either  intenially  or  bv  bypt>deruiic  riijiTtwn 
In  the  ohronic  form  small  hli^tersij  in  suceehsiun  are  useful,  but  doI  in  iU 
^fimc  degree  ns  in  ca^oH  of  ordinary  neural^'la.  Tiie  einploynienl  i»f  thp 
induced  electrical  current  I  have  known  to  be  benefieiul  in  obiiiimt4r  cifw. 
The  constant  current  has  also  been  found  highly  effii'aci«>ua*  Fndiim  «r 
shampooing,  either  dry  or  with  Ktimulating  or  anodyne  liniuieiiLi,  affunJi 
relief  and  pronjotes  a  cure,  **  Firing '' is  recommended*  The  hrtiCiidi' of 
potassium  and  of  ammonium  I  have  found  useful.  The  bydrnpathic  Irt-ij- 
lucnt  is  stjiid  to  prove  suceessful  in  Howe  obtstinate  caj^*5»  witir  kiu;' 
employed  locally  and  generally.  The  suits  of  <|uiniii  in  full  da'seti  »n?ii*^>me- 
time^  efficacious*,  especially  when  the  affection  h  intermittent.  Mcnsorvato 
inrigoraie  the  general  health  are  important  in  clironic  cji^s.  Ifinsiuii 
exist,  preparation*  of  iron  should  be  continued  f(ir  a  long  time  in  jmalUo^ftl 
or  until  the  venous  hum  dij^a]>penrf*  fnun  the  neck.  Anj^tie  nfeomnkiidf « 
especially  useful  the  muriate  of  ammonia  in  dose*  of  fnmi  twenty  i^  ihiftT 
grains. 

Persons  liable  to  this  affection  are  likely  to  have  an  attack  aAer  rip<isttwrf 
ft  portion  of  the  body  to  a  current  of  air,  especially  during  j^lccp  or  wbentl« 
body  is  perspiring.  The  susceptibility  to  this  cause  of  disease  15*  to  l«?atcf' 
come  by  the  daily  use  of  the  sponge-bath,  by  avoiding  an  over-nhiiii*iiui**<*<'f 
clothing,  and  by  becoming  habituated  to  out-ofnloor  exercise  in  all  Uiiils  ^^ 
weather. 
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Cephalalgia— Headache. 

Pain  in  the  head  is  a  symptom  occurring  io  many  affections,  *uelj  u  I 
active  cerebral  congestion,  cerebral  meningitis,  cerebritis,  the  essential  f*vtffj, J 
acute  dyspepsia^  syphilitic  periostitis  of  the  head^  intracranial  turning «*^l 
etc.  It  is  freijuently  due  to  neuralgia  affecting  either  the  eerrico-ow'if  *" 
nerves  or  the  supraorbital  divisifui  of  the  tifth  pair.  Pain  liinitcd  too«fj 
Fide  of  the  head,  or  hemicrania,  may  be  duo  to  neufHlgia  offci 
just  named.     According  to  Valleix,  idiopathic  ct^phalalgia  i  ^*^^i 

all  eases  rest dvable  intu  hcmicmnia  ( migraine).   This  opinion  ^i  ">^^j 

me  to  he  correct.     In  certain  cases  the  pain  does  not  fallow  nnfl 

these  nerves^  it  is  not  limited  to  one  «ide  of  the  head*  i\h-*  nAtft 

points  may  not  be  founds  and  in  its  behavior  the  affection  dir  i  nfO^l 

algia  affecting  these  or  other  of  the  nervous  trunks  and  liranchr*.  H^ 
cephalalgia  or  headache  may  denote  a  functinual  neuropathic  affectiiti  ^^ 
tinct  from  hemicrania.  The  seat  of  the  uffecti<ui  when  ccmBned  to  cii»c  *^* 
in  certain  cases  has  been  itupponed  to  be  the  branches  of  the  trifacla 
which  are  distributed  to  the  dura  mater.  It  has  also  been  s^pp4)«^*d 
sensory  filaments  entering  into  the  couipositinn  of  the  cerebral  luembr 
of  the  brain  n»ay  be  the  seat  of  neural  pa. 

Ce|dnila]gia  is  extremely  common.     It  occurs  in  panixysms,  lafeti 
from   twelve  U)  twenty-four  hourt*,  in  some  cases  being  of  ^bnrtr 
and  occasi<tnaIly  continuing  for  two  or  three  days.     There  are  iV^i  p^' 
who  do  not  occasionally  experience  an  attack  after  childlomd  or  adrtl* 
and  there  are  very  many  who  are  subject  to  attneks  rccurm 
regular,  but  usually  at  irregular,  intervals  for  many  years  nr 
time,      A  host  of  persons  suffer  from   it  who  either  ilo  not  consider 
sufficient  impurtance  to  resort  to  medical  treatment,  or,  having  found  ta« 
tn  atment  ineffcetuab  resign  thenirielves  to  it  as  an  irremediable  maUdy 

The  pain  in  different  easels  or  in  different  attacks  mi   »!..►  *- c^m*  i 
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Biucb  in  degree.  An  attack  is  oft^n  not  severe  enough  to  prevent  habitual 
occupation,  but  in  some  instances  the  intensity  of  the  pain  is  such  that  the 
patient  is  unable  to  be  about,  and  perhaps  is  obliged  to  take  to  the  bed. 
The  pain  is  sometimes  referred  to  the  forehead,  sometiuios  to  the  occiput, 
and  eometimes  to  the  whole  head.  The  character  of  the  jiain  as  described  by 
patients  differs.  It  is  sometimes  sharp  or  lancinating,  like  the  ])ain  in  neur- 
algic paroxysms;  and  in  other  cases  it  is  a  dull,  heavy  pain.  Patients  some- 
times say  that  they  feel  as  if  the  head  would  burst.  Firm  pressure  upon  the 
Itetd.  especially  over  the  temples,  often  affords  momentary  relief,  Fre(|uently 
nibbing  or  shampooing  the  scalp  with  considerable  force  diminishes  the  pain. 
There  is  frequently  an  abnormal  sensitiveness  to  light  and  sounds,  and  in 
levere  attacks  the  patient  seeks  perfect  quietude  in  a  dark  room  away  from 
all  noise.  The  appetite  during  the  attack  is  either  impaired  or  lost.  The 
odor  of  food  is  oi'ten  disagreeable.  Nausea  and  vomiting  occur  in  a  certain 
poportion  of  cases,  and  then  it  is  common  to  call  the  affection  megrim  or 
uA  headaclie.  Without  nausea  or  vomiting  the  affection  is  commonly  known 
unervouM  headache.  The  face  is  in  some  cases  flushed,  the  eyes  are  suffused, 
ind  the  temperature  of  the  head  is  raised ;  and  in  other  cases,  especially  if 
aausea  and  vomiting  occur,  the  face  is  pallid  and  the  head  may  be  cool.  Free 
Tomiting,  although  the  stomach  may  not  contain  any  aliment,  is  sometimes 
followed  by  relief. 

Accompanying  the  foregoing  local  symptoms  is  more  or  less  general  debil- 
ity or  prostration.  There  is  rarely  fever,  the  pulse  is  generally  small  and 
feeble,  and  the  surface  of  the  body  cool.  Occasional  shiverings  are  not 
noconiroon.  Disturbed  action  of  the  heart,  or  palpitation,  is  not  uncommon 
during  the  attack. 

The  attack  gradually  passes  off,  sometimes  with  the  occurrence  of  free 
evacuations  from  the  bowels  or  an  abundant  secretion  of  urine  or  a  slight 
perepiration.  The  attack  is  often  developed  in  the  morning,  pain  being 
experienced  on  awakening  from  sleep,  and  it  may  continue  until  after  sleep 
is  obtained  on  the  following  night.  Persons  subject  to  the  afl'ection  are 
ible  sometimes  to  predict  its  advent  by  a  feeling  of  lassitude,  depression  of 
ipirits,  or  a  sense  of  indefinite  discomfort.  After  the  attack  has  passed  off, 
titers  is  frequently,  for  some  time,  a  sense  of  soreness  in  the  head,  with  more 
or  less  general  debility.  Often,  however,  the  mental  faculties  are  unusually 
clear  and  the  spirits  are  buoyant  after  recovery  from  an  attack. 

The  affection  involves  a  constitutional  predisposition.  Persons  are  subject 
to  periodical  attacks  of  headache,  as  of  asthma  or  epilepsy.  The  prcdi.*<po- 
rition  existing,  various  exciting  causes  may  determine  an  attack,  such  as 
nental  excitement,  deprivation  of  sleep,  bodily  fatigue,  exposure  to  the  sun's 
raja,  and  dietetic  imprudences.  Not  infrequently  attacks  occur  without  any 
obvious  exciting  causes.  Women  are  more  subject  to  the  affection  than  men, 
and  it  often  occurs  at  the  menstrual  period.  The  predisposition  varies  in 
degree  in  different  cases,  as  shown  by  the  frequency  or  rareness  of  the  attacks. 
The  predisposition  frequently  ceases  after  the  age  of  forty  or  fifty ;  and  persons 
who  have  experienced  attacks  more  or  less  fre(|ucntly  from  adult  age  up  to 
the  periods  of  life  just  named,  thereafter  are  exempt  from  their  recurrence. 
This  may  be  stated  as  a  rule,  but,  unhappily,  there  are  not  a  few  exceptions. 

The  affection  is  neuralgic  in  its  character,  but  it  is  difficult  to  determine 
ita  precise  seat.  It  is  a  reasonable  supposition  that  it  involves  a  toxical 
agent  in  the  blood.  Cephalalgia,  it  is  well  known,  is  produced  by  different 
toxical  agents — namely,  opium,  alcohol,  strychnia,  quinia,  and  the  accumu- 
lation of  urea.  Assuming  the  correctness  of  this  supposition,  the  nature  and 
source  of  the  toxical  agent  or  agencies  are  unknown.  It  has  been  conjectured 
that  the  immediate  causative  condition  may  be  either  spasm  or  paralysis  of 
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the  mu&cular  fibres  of  the  arteries  witbiii  the  skull  from  an  inflaeQCo  ntnti 
through  the  vaso-motor  nerves*  The  pallor  and  coi>lnej*!*  of  I  he  face  audlirjui 
in  gome  cui^es,  and  the  rednes!^  and  heat  in  other  casee^iiotiietinies  bilatofaLnd 
sometimes  u  nil  literal,  a  flFord  support  to  this  coiijeoture;  and  it  is  not  an  lucm^ 
gruity  that  anieniia  and  congestion  alike  may  give  riae  to  the  .  '  '  '  I , 
accordance  with  these  pathohj^ical  view8,  inhalation  of  the  niff 
been  suggested  hh  an  apprtipriate  remedy  when  the  appeararj 
mia,  and  ergot  when  there  is  conK^estion.     Asi^uming  the  e^t^  i, 

or  paralysis  of  the  arterial  muj^eles,  it  is  reasonable  to  »ii]  -  ^ 

motor  influence  depends  on  a  toxical  ag^ent  acting  on  the  -       ;  rv*^. 

It  has  been  shown  that  a  certain  number  of  casein  of  migratne  are  of  rtftrt 
origin.  In  certain  cases,  migraine  is  the  result  of  some  atTection  uf  tk'nual 
mucous  membrane,  and  in  obscure  cases  it  is  well  to  make  an  eiatninAtion 
of  this  region.  Other  cases  of  migraine  appejir  to  be  of  m  myalgic  iittarc, 
the  occipito-frontalis  muscle  being  chiefly  involved. 

Period  ic4il  headache,  a  a  regards  successful  treatment,  belongs  amoag  ^1^4  ^ 
opprobria  of  medical  art,  yet  in  not  a  few  cases  much  benefit  may  1ms  drnvej*™ 
from  treatment.  The  treatment  embraces  measures  to  be  employed  it  ihf " 
time  of  an  attack  and  during  the  intervals. 

If  patients  be  not  aflected  unpleasantly  by  opiates,  an  attack  may  be  some- 
time:? warded  off*  or  abridged  or  its  severity  lessened  by  a  full  diise  of  tipliUB 
in  some  of  its  torms,  or  of  its  alkaloids,  morphia  or  codeia.  The  carl 
of  ammonia  is  sometimes  succesafnl  in  aflfording  relief.  A  saline  pii 
taken  at  the  beginning  of  the  attack,  is  in  some  cases  au  effectual  rcmf^ff* 
The  bromides  given  in  full  doses  are  sometimes  efficacious.  This  stat<.'n>rnt 
will  also  apply  to  the  hydrate  of  chloral  in  dosea  of  fifteen  grains,  rqwiatrd 
once  or  twice  after  an  hour's  interval  if  relief  be  not  obtained. 

Various  palliative  measures  may   be  resorted   to  with   advantage.    Th 
inhalation  of  a  little  of  the  vapor  of  chloroform  is  sometimes  an  efficient  |»»1 
liative.     P^Ivaporating  lotions  to  the  head^alcobol»  spirits,  vinegar,  or  ctKe 
in  some  cases  afford  marked  relief.     In  some  cases  a  towel  or  napkin  tnin 
out  in   water  as  hot  as  can  be  borne,  and  wound  around  the  head,  i?  m*^^ 
eflicient    than   cold  applications.      Warm   stimulating   pediln\ 
Strong  coffee  or  tea  affords  marked  relief  in  sotue  crises* 
been  found  in  some  cases  effl'Ctive  in  arresting  and  preventing  thi.'  uc 
of  the  paroxysms.     The  electrical  treatment  should  not  be  nb?indon 
after  a  fair  trial  of  the  faradic  and  the  galvanic  current,     (jn 
the  form  of  powder,  infusion,  or  extract,  sometitues  is  an  elTi 
remedy.    This  is  an  uncertain  remedy,  and  gcoerally  after  a  few  pan>xtfi*t^ 
fails  to  afford  relief.      In  cases  of  migraine  dependent  upon  some  di^«*a^ 
the  nasal  mucous  membrane  local  treatment  applied  to  tliig  pait  but  |irti 
effective. 

During  the  intervals  remedies  which  are  sometimes  useful  by  way  of 
phyhixis  are — nux  vomica  or  strychnia  in  small  dost*s,  arsenic,  ?cn''    * 
of  cjuinia,  belladonna,  and  the  preparations  of  xinc,  especially  the  % 
These  remedies  luay  be  tried  In  suecession.     Hygienic  measures  aro  imj 
ant.     In  general  terms,  the  liability  t«j  attacks  is  less  the  mor^  tWclr 
laws  of  health  are  ubserved.     Avoidance,  as  far  as  poMsibh*.  of 
which  experience'  shows  In  individual  cases  to  act  as  exciting  ca 
important  part  of  the  management. 
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CHAPTER    VII, 

THE  NEUROSES. 

krea. — Anomalous  Mascular  Movements. — Local  Spasms. — Tremor. — Epilepsy. 

TAIN  of  the  neuroses  or  functional  affections  of  the  nervous  system 
e  characterized  by  disordered  muscular  movements.  Chorea  is  one 
$6  affections.  Anomalous  movements  proceed  from  disordered  volition, 
ers  manifested  by  involuntary  movements  are  grouped  under  the  names 
and  local  spasms.  In  these  groups  belong  senile  trembling  or  paralysis 
),  writers'  cramp,  and  athetosis.  Epilepsy  is  an  important  functional 
m.     The  foregoing  affections  will  be  considered  in  this  chapter. 

Chorea. 

affection  called  chorea^  chorea  sancti  Vih\  or  St  Vitns^s  dance  is  cha- 
led  by  irregular  clonic  contractions  of  more  or  less  of  the  voluntary 
«,  giving  rise  to  movements  which  are  either  involuntary  or  not  under 
lidance  of  the  will.  The  manifestations  of  the  affection  are  usually  at 
nited  to  a  portion  of  the  body,  to  one  of  the  upper  extremities  oftener 
Isewbere,  and  sometimes  they  are  confined  for  a  time  to  the  fingers  of 
nd.  The  movements  increase  and  progressively  extend  to  both  upper 
lities,  the  muscles  of  the  face,  and  frequently  to  the  lower  extremities 
the  trunk.  The  appearances  consist  of  frequently-recurring  or  unceas- 
•vements  of  the  parts  affected,  producing  in  the  face  varied  and  ludicrous 
tea,  and  in  the  extremities  and  trunk  grotesque  contortions  and  fantastic 
ilations. 

spectacle  afforded  by  the  manifestations  of  this  affection  is  comical, 
is  difficult  to  realize  that  it  is  not  a  performance  for  the  amusement 
ervers.  The  condition  has  been  well  designated  an  "  insanity  of  move- 
The  condition,  however,  if  the  affection  be  severe,  is  truly  distress- 
rhe  incessant  activity  of  the  muscles  induces  fatigue.  The  patient 
e  unable  to  perform  the  voluntary  acts  which  the  wants  of  the  body 
s,  and  is  completely  dependent  upon  others.  Speech  may  be  impaired 
.  Locomotion  may  be  impossible.  The  isolation  is  sometimes  more 
5te  than  in  cases  in  which  a  considerable  portion  of  the  body  is  para- 
)r  several  senses  are  abolished.  Want  of  ability  to  direct  and  harmonize 
ary  movements  is  a  feature  of  this  affection.  Acts  of  volition  give  rijBe*' 
irregular  movements,  but  movements  to  a  greater  or  less  extent  take 
Rritbont  the  stimulus  of  volition  ;  that  is,  they  are  involuntary.  In  the 
respect  chorea  differs  from  locomotor  ataxia,  the  movements  in  ataxia 
never  wholly  involuntary.  The  movements  in  chorea  are  usually  sus- 
1  during  sleep,  but  they  sometimes  continue,  although  always  more  or 
minished.  They  are  increased  generally  when  the  patient  is  conscious 
Dg  observed  and  under  any  emotional  excitement.  The  movements 
equently  more  marked  on  one  side  of  the  body,  and  this  is  generally 
h  side.  They  are  sometimes  confined  to  this  side,  and  the  affection  is 
sailed  hemichorea.  The  choreic  manifestations  are  confined  to  the  vol- 
r  muscles.  The  sphincters  are  rarely  affected ;  and  this  is  true  of  the 
es  concerned  in  respiration,  inclusive  of  the  laryngeal  muscles,  as  also 
of  the  pharynx.     In  extreme  cases  the  disordered  movements  are  so* 


THE  XEUnOSES. 


violent  as  to  give  rise  to  contusions  and  excoriations  unlcsH 
properly  pruteoted.  In  consecjuence  of  incet*»arrt  Tuuveajt5nts»  it  uinr  U!  dtS- 
cult  or  impossible  to  feed  the  patient.  This  severe  furni  of  the  Ssiem  a 
called  chorea  major ^  and  it  h  happily  very  rare. 

The  affection  b  not  accfuiipanied  by  fevtir.  If  thi^  exi«*t  it  h  doc  U>  u 
intercurrent  or  coexisting  affection.  The  appetite  is  usuiiUy  more  nr  \m 
impaired  and  the  bowels  arc  constipated.  Ana2in)ia  ofiftn  et»c\rt*t**  Imui' 
bility  of  temper  is  a  notable  feature.  The  mental  facuHit*s  are  Wf»keiii'^. 
The  grimnces  give  to  the  physio^jnomy  an  appeamnce  of  idiocy,  iind  if  tlie 
affection  becomes  chronic  f>atit!nts  fall  into  a  condition  of  apparent  imbwiliti 
The  mind  fails  in  these  cases  from  the  deficiency  of  excrci^  of  themtfitil 
fuoulties.  If  the  speech  be  lost,  it  is  difficult  to  estimsile  the  amotwl  of 
intelligence  wliich  is  preserved.  The  power  of  the  affected  Tnuscks  i*  mn 
or  less  diminished,  and  this  impairment  of  power  or  incomplete  pmrtlysb  is 
more  marked  on  the  side  more  affected  with  the  choreii.  AnrcssthesiAof  th« 
surface  on  one  or  both  sides  of  the  body  is  sometimes  observed;  oftaeft 
however,  there  is  hypenesthesia,  which  is  especially  marked  in  thetTwt4 
nerves.  Tenderness  along  the  spinal  column  exists  in  a  large  proportion  of 
cases.  There  is  an  exajrgerated  susceptibility  to  reflex  cxcit.inVtti^  nnd  ifw 
electrical  excitability  of  both  the  muscles  and  ekin  is  abnori»  '«^. 

Pressure  upon  tender  points  over  nervous  trunks  excites  the  .nve- 

ments. 

Endocardial  murmurs  are  not  infrequently  found  in  cases  of  chorfi.  If 
these  be  aortic  or  pulmonic,  accompanying  the  first  sound  of  the  hearts  tiifV 
are  to  be  regarded  a^  inorj^anic  or  ana?mic  murmurs.  They  do  not  eonrtitiik 
evidence  of  endocarditis.  Nor  is  a  mitral  murmur  in  this  affection  »l»it» 
evidence  of  endijcarditis,  I  have  observed  a  mitral  systolic  munnnr  dunng 
the  continuance  of  chorea,  and  the  disappearance  of  the  murmur  after  r<?coT- 
cry  from  the  chorea,  i 

As  one  of  the  neuroses*  this  affection  of  course  has  no  •sccrtainfil  iw*  j 
tomical  characters.     In  cases  which  have  proved  fatal  morbid  chan^v*.  ixit 
uniform  in  character  or  seat,  have  been  found  in  the  nervous  centres.    yWnntt 
embolic  obstructions  in  the  corpus  striatum  have  been  observed  bv  J.  Httfrl'^ 
Irnjrs  Jackson  and  Bastian  in  hemichorea.     The  opinion  is  held  br  many  ll^* 
there  is  a  puthologrical  connection  between  it  and  rheumatii^m.    The  sttiti^ti^*' 
researches  of  See  and  Henri  Rotter  in  France  appear  t<j  show  that  in»<^"* 
siderable  proportion  of  cases  chorea  either  follows  or  is  coincident  with  rH«?^'  j 
niatism.    The  same  results  have  not  been  obtained  by  the  analysis  of  cii^^  ♦"  j 
Germany,     Kndocarditis  appears  to  coexist  in  a  certain  proportion  »'f  *^*'*-| 
without  other  evidence  of  rheumatism  ;  but  it  is  probable  that  in  w»fnf  ^'l 
these  cases  the  existence  of  endocardial  inflammation  has  been  incon^'^'Jl 
inferred  from   physical  signs»      It  is  certain  that  endocardial   inflawni»*^"1 
does  not  exist  in  a  sufficient  number  of  cases  to  afford  any  ground  ivf  yj^ 
theory  of  Kirkes  that  chorea  is  caused  by  the  passasrt*  into  the  blood 
iriflammatory  products  of  endocarditis.    It  is  perhnps  correet  to  say  ihalj 
is  no  essential  patholoEricul  connection  between  rheumatism  and  ehoro^f^ 
that  ill  children  the  former  predisposes  to  the  latter  diwasc 

The  CAtsATiox  is  obscure.      It  is  common  to  >iu spinet  the  pr 
worms  in  the  alimentary  canal,  but  there  is  little  evidence  that  th* 
is  caused  by  wortns*     It  is  sometimes  traced  distinctly  to  frijht  or  to  lU* 
mental  excitement^  as  a  fit  of  ang^er.      Its  development  is  favored  b}'  «■ 
and  in  most  cases  patients  are  anfcmic.    There  is  reason  for  suspecting  I 
excitation  as  a  cause  in  some  instances.     It  may  bo  produced  bv  unconf 
imitation.     This  has  been  shown  repeatedly  by  its  prevalence  in  schoold* 
occurs  occasionally  in  pregnancy  \^c)wna  yrai?i</<irwt« ). 
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Cborem  occurs  especially  between  ten  and  fifteen  years  of  age.     It  rarely 

oecoTs  at  less  than  six  years  of  age.     It  may  occur  at  any  period  of  life. 

Henri  Roger  has  reported  a  case  occurring  in  a  female  aged  eighty-four 

jftfB.     Graves  observed  a  well-marked  case  in   a  male  aged  seventy-two 

JUTS.     On  the  other  hand,  cases  have  been  observed  in  infants  shortly  after 

Vrth.    Girls  are  more  liable  to  it  than  boys,  the  ratio  being  as  three  to  one. 

The  DURATION  varies  from  a  few  weeks  to  several  months.     The  average 

teation  is  between  two  and  three  months.     In  the  vast  majority  of  cases 

tke  termination  is  in  recovery.     After  a  variable  duration  the  affection  tends 

Btrinsically  to  this  termination.      In   a  very  small  proportion  of  cases  it 

kcomes  chronic  and  is  incurable.     Life  may  be  destroyed  by  intercurrent 

ilections  which,  in  general,  do  not  suspend  the  choreic  phenomena.      A 

liUl  result  may  take  place  without  any  superadded  disease,  the  patient  being 

fom  out  by  prolonged  irritation,  loss  of  sleep,  and  inanition.     The  incessant 

Borements  sometimes  give  rise  to  contusions  and  excoriations  which  may 

kid  to  erysipelas  and  abscesses,  and  these  may  contribute  to  a  fatal  result. 

Occurring  in  pregnancy,  it  often  Jeads  to  abortion  or  premature  delivery,  and 

koce  is  not  without  danger. 

Selapses  are  likely  to  occur  after  intervals  varying  between  a  few  months 
and  two  or  three  years.  As  a  rule,  the  relapses  are  shorter  than  the  primary 
itUcks. 

A  number  of  remedies  has  been  advocated  as  effecting  a  cure  of  this  dis- 

eue.    In  general,  when  different  methods  of  treatmknt  of  any  disease  are 

&iDd  to  be  successful,  it  is  a  fair  inference  that  the  disease  ends  favorably 

ftm  an  intrinsic  tendency.     This  is  undoubtedly  true  of  chorea.     Of  the 

Irene  remedies  indicated,  none  can  be  relied  upon  for  promptly  arresting 

tke  course  of  the  disease,  and  it  is  doubtful  if  any  exert  a  special  curative 

ajmiey.     It  by  no  means  follows,  however,  that  much  benefit  may  not  be 

derived  from  judicious  treatment.      The  greater  part  of  the  remedies  are 

doobtless  more  or  less  useful,  and  the  physician  is  to  exercise  judgment  in 

tdapting  them  severally  to  individual  cases,  and  in  employing  them  succes- 

nrely  in  the  same  case. 

Rational  indications,  in  the  first  place,  are  to  be  sought  for  in  coexisting 
iiiorders  or  morbid  conditions.  If  there  be  symptoms,  aside  from  the  chorea, 
MHBting  to  rheumatism,  remedies  addressed  to  this  condition  are  called  for. 
iaaemia  in  a  large  proportion  of  cases  calls  for  appropriate  treatment.  Con- 
tipatioD,  if  present,  claims  attention.  Purgative  remedies  are  among  those 
idTocated  as  efficacious  in  curing  the  disease.  Causes  of  peripheral  irrita- 
aon,  especially  those  of  sexual  origin,  should  be  removed. 

Of  remedies,  other  than  purgatives,  which  experience  has  shown  to  be 
iMful,  the  more  important  are — arsenic,  the  carb(»nate  and  prussiate  of  iron, 
nnc,  strychnia,  opium,  cannabis  indica,  and  various  antispasmodics.  Of  the 
efieaey  of  arsenic  there  is  abundant  and  strong  testimony.  Fowler's  solution 
it  the  most  eligible  preparation.  Beginning  with  three  or  four  drops  three 
tines  daily,  the  doses  should  be  gradually  increased  until  the  characteristic 
deets  are  observed.  Of  the  preparations  of  iron,  the  carbonate  and  prus- 
■ile  have  been  supposed  to  exert  a  curative  effect,  aside  fmm  their  useful- 
Ms  with  reference  to  coexisting  anaemia.  Of  the  preparations  of  zinc,  the 
ttide  has  been  especially  advocated  as  curative  in  this  affection.  Strychnia 
wu  advocated  by  Trousseau,  who  preferred  the  sulphate  dissolved  in  syrup. 
Bt  began  the  treatment  with  a  very  small  dose — namely,  one-twenty-fifth 
if  a  grain  once  daily — and  increased  the  dose  very  gradually.  Opium  was 
ibo  advocated  by  Trousseau  as  a  curative  remedy.  He  gave  it  in  a  full 
lose,  producing  slight  narcotism,  which  is  to  be  maintained  for  several  days. 
le  affirmed  that  this  method  of  treatment  is  often  extraordinarily  successful. 
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I  the  ertiearj  ot  nannaljus  mdica  testimony  is  home  by  many,  Cimia 
m  some  parts  of  this  cumntry  has  been  a  popular  reme^iy,  and  'm  v 
attested  by  many  eminent  physicians.  Cmiiuni  pushed  to  its  phvfi 
action  btiji  been  employed  wiili  benefit.  W  ttntt8pftt*mudic  remidicii, 
which  have  been  found  especiiiily  useful  are  hyoscyamin,  valerian,  usaf 
and  camphor.  Keeping  the  patient  daily  under  the  influence  of  chl 
for  half  an  hour  or  more  ha5  been  found  serviceable.  Thi**  measure  i* 
to  be  adviiied  save  in  cases  in  which  the  niovementsj  are  unusually  viol' 
constant.  In  chorea  major  it  may  be  necessary  to  anaesthetize  the  purii 
order  to  introduce  the  stomach-puuip  for  purposes  of  alimentation.  Thci[ 
cation  of  ether  i*pray  to  the  spine,  for  four  or  live  minutes  at  a  time  diiilT<*f 
on  every  alternate  day,  has  been  found  efficacious.  The  testimony  rei»p 
the  usefulness  of  electricity  is  conflicting.  Benedikt  and  Jaceoud  cUb 
nal  success  from  galvanization  of  the  spine.  Beard  and  Kockwell  have 
general  faradization  uniformly  successful.  The  result  of  ^Ivanixation  of 
the  spine  in  a  few  cases  was  unsatisfactory  in  their  hands,  and  al^o  io  th« 
experience  of  Meyer.  This  discrepancy  may  be  perhaps  in  a  meafiirc  ci* 
plained  by  differences  as  regards  the  mode  of  employing  both  the  dirwt  iti<J 
induced  current^  and  also  by  differences  as  regards  the  period  of  th*»  <li«iw* 
when  the  treatment  was  entered  on^  bearing  in  mind  that  this  iv  be 

said  to  have  a  self-limited  duration.     The  bromides,  in  my  t  fj*v# 

failed  to  meet  the  expectations  which  I  had  been  led  to  form  uJr  their  y*^ttl' 
Tit9<^  in  this  affection. 

Hyj^ienie  measures  are  certainly  not  less  important  than  medicinal  rem»'di«, 
Alimentation  as  nutritious  as  possible  is  desirable.  Daily  eipotsurc  aml,il  pnf» 
ticable,  exercise  in  the  open  air  are  highly  important.  The  cold  hpimpr-with 
is  useful,  provided  it  be  not  dreaded  by  the  patient  and  it  be  followed  by  ba*k 
reaction  ;  and  the  shower-bath,  with  the  same  provisions,  is  admishibk  On 
the  other  hand,  the  tepid  bath  as  a  palliative  measure  is  highly  u^ful.  h 
the  Child  rents  Hospital  in  Paris  for  many  years  much  reliance  has  Wn  fl»«<l 
on  gjannastie  exercises  for  the  cure  of  chorea.  Of  course  these  are  prartifs^ 
ble  only  in  the  cases  in  which  the  ability  to  co-ordinate  movements  by  tkwill, 
although  more  or  less  impaired,  is  not  lost.  The  exercises  consist  of  ^Jsl''- 
malic  movements  performed  under  the  direction  of  assistants  and  r-riliTcw'^ 
by  music*  After  the  choreic  movements  have  wased,  more  or  lens  jjwbilitjf 
to  co-ordinate  mfivement^,  together  with  muscular  weakness,  renuiinp,  ^^^ 
these  effects  of  the  disease  are  to  be  removed  l)y  ex<Tcise.  Thr  pijwcr  'jf 
again  directing  the  muscles  is  to  be  acquired  as  in  infancy,  but  it  is  ac^uitw 
rapidly. 

Anomalous  Muscular  Movements— Local  Spasms— TreottOf' 

Certain  abnormal  muscular  ojovements  are  considered,  incorrectly, **  *'•■ 
noting  varieties  of  chorea.  Persons  sometimes  without  motive  or  ptifp<^i 
impelled  apparently  by  an  irresistible  impulse,  perform  extraonlimirv  *f^ 
One  of  these  is  leaping  suddenly  and  violently,  and  sometime-  ^»P*'" 

chairs  or  tables.     Such  movements  have  been  considered  as  dt  t  ric«y 

called  rhorta  mltaforia.     A  patient  subject  to  epilepsy  was  '  "*' 

for  examination,  a  young  man  aged  about  twenty,  who  at  va  '^*" 

had  paroxysms  of  jumping  vigorously  for  a  few  seconds,  lit?  i 
was  unable  to  avoid  these  movements.  In  other  cases  there  is  a  | 
to  run,  and  the  patient  unexpeet'cdly,  when  walking^  rushes  forwinl  ^*  ^ 

^  For  details  conoemini?  ^'mnnstic  exercises,  vide  pajiers  hy  M.  S^  and  by  M  Bl*^ 
Meigs  on  Dtgeatet  of  ChUdren. 
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apid  pace  for  several  minutes.     These  movements  have  been  considered  as 

leaoting   another  variety,  called  chorea  /tatuians  vd  proawsiva,     Kotating 

ittd  vibrating  movements  are  performed  in  other  cases  (chorea  oscillaton'u). 

Moving  the  head  and  body  alternately  backward  and  forward,  constituting 

vhat  has  been  called  salaam  convulsions,  belongs  in  the  same  category.     In  a 

cue  which  came  under  my  observation  the  patient,  a  young  married  woman. 

Vid  for  several  months  during  her  waking  hours  constantly  pounded  some 

okgiect  before  her  with  both  hands.      In  another  case  a  young  unmarried 

lonan  had  frequently-recurring  paroxysms  in  which  for  several  hours  she 

iBttted  the  head  rapidly,  and  also  at  times  slie  performed  rapid  projectile 

■ovement^  of  the  tongue.      This  patient  for  three  years  maintained  the 

IMtion  of  cmprosthotonos  in  sitting,  walking,  or  standing,  always  ceasing 

to  Daintain  it  when  recumbent. 

These  movements,  although  abnormal,  proceed  from  the  action  of  the  will. 
Aey  denote  a  species  of  mental  aberration.  They  are  manifestations  of  a 
Uirions  volition,  resembling  in  this  respect  certain  of  the  convulsive  move- 
aests  in  hysteria.  They  are  sometimes  connected  v^th  cerebral  disease,  but 
■  most  cases  they  are  purely  functional.  In  some  cases  it  is  undoubtedly 
tnethat  patients  are  unable  to  resist  the  impulse  which  impels  to  the  abnor- 
nl  acts,  but  a  morbid  propensity  to  excite  wonder  and  interest  doubtle^ 
■(erg  into  the  rationale  in  some  cases. 

The  treatment  embraces  remedies  and  hygienic  measures  to  invigorate  the 
MTous  system,  together  with  efforts  to  overcome  the  propensity  which  gives 
littto  the  abnormal  movements. 

Allied  to  the  cases  just  referred  to  are  those  in  which  twitching  of  certain 

K  becomes  habitual.     Thus  some  persons  acquire  the  habit  of  jerking  the 
raising  the  shoulders,  or  making  other  motions,  especially  under  mental 
adtement.     Id  many,  if  not  most,  of  these  cases  the  habit  may  be  overcome 
k^  persevering  efforts  before  it  becomes  confirmed.     Convulsive  movements 
ef  certain  of  the  muscles  of  the  face,  producing  sometimes  notable  grim- 
MM,  are  involuntary  and  closely  allied  to  chorea.     These  often  become  cun- 
imed  and  irremediable.     Spasm  of  the  eyelids  is  called  blepharospasmus. 
When  the  angles  of  the  mouth  are  raised  the  peculiar  expression  is  signifi- 
eutij  styled  risus  caninus,  or  the  sardonic  grin.     The  convulsive  movements 
orspaams  of  the  muscles  of  the  face,  called  by  Romberg  mimic  or  histrionic, 
Bay  be  either  clonic  or  tonic.     They  are  oftener  the  former.     The  involun- 
tary grimaces  which  are  sometimes  produced  occasion  much  mortification. 
The  cionic  spasms  come  in  paroxysms  which  generally  last  but  an  instant. 
They  are  especially  liable  to  occur  under  mental  excitement.     Sometimes 
they  interfere  with  mastication  and  articulation.    They  are  almost  always  uni- 
kteral.     Involuntary  or  spasmodic  movements  of  the  head,  with  or  without 
grimaces,  characterize  .some  cases.     In  a  case  at  Ccllevue  Hospital  there  was 
violent  jerking  of  the  head  from  side  to  side  at  intervals  of  a  few  seconds,  and 
with  these  there  were  rapid  lateral  o.scillations  of  the  eyeballs.     Aside  from 
Aeae  symptoms  there  was  no  evidence  of  cerebral  disease.     They  followed  a 
lebanen.     The  patient  soon  left  the  hospital,  the  movements  continuing.     In 
nocher  case  the  head  was  moved  spasmodically  to  the  left  side  at  short  inter- 
vals, with   some  contraction  of  the  facial   muscles  on   that  side.     Notable 
iBprovement  in  this  case  took  place  under  the  use  of  the  bromide  of  potas- 
lifliD.     Pressure  over  the  branches  of  the  trifacial  nerve  and  at  certain  points 
OB  the  cervical  portion  of  the  spinal  column  sometimes  has  an  inhibitory  effect 
■pon  facial  spasms.     These  are  known  as  ''  pressure-points.''     They  may  be 
band  in  local  spa.sms  situated  elsewhore^  and  the  galvanic  current  applied  at 
tkese  points  not  only  has  the  same  inhibitory  effect  as  pressure,  but  it  may 
62 
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prove  curative*     These  pressnre-pnmts  should  ho  > 

local  spnsin.    Pressure  at  certain  points  is  found  in 

spoj^ras  instead  of  having  an   inhihitory  effect,      1 

morphia  are  sometimes  an  effectual  method  of  tt 

affection  have  not  been  of  long  duration.     The  inj 

the  "  pressuroprdnts/'     Facia!  spasms  oft«n  contitm 

in   8pito  of  tri-atmcnt.     Electricity  and  eounter-irritAtian  are  cfaiefl/  tal 

relied  upon,  and  should  be  faithfully  tried. 

An  afFection  characterised  by  inability  to  eo-ordimite  the  moacl^f 
in   the  act  of  writinpj  has  been   called  chf^rea  incripfifrum,  or  trn/tn 
(graphoerpastau^).     Whenever   the  act  of  writing  is  atlerupt«d,  th 
iDUdcles  especially,  but  sometimes  the  extensors  of  the  thumb  azid  fioc 
either  become  rigidly  contracted  or  contract  irre^ularly»  and  gutdaoo 
pen  is  impossible.     Persons  who  employ  certain  mu^cle^  constaoilvL 
acts   are  sometimes   similarly  affected.      Thus^  pianists  -  and  Tiulinli 
no  longer  able   to   play,  printers  cannot  compose,  tailors  and  fi«iro»t^ 
lose  the  power  of  guiding^  the  needle,  and  turners  are  unn 
lathe  with  the  foot.     In  all   the^e  tn.stanees  other  movem. 
exorcise  the  same  muscles,  are  performed  without  difficulty.     1 
inent  of  writers*   cramp  and  allied  affections  diseontinnanee  ol 
DeaMon  the  spa«(m  is  essential.     The  period  of  re?<t  should  exi* 

il  months.     If  this  be  resorted  to  early*  recovery  may  be  ho(>«  > 
vanic  electricity  is  useful.    If  discontinuance  of  writing  cannot  bt*  enrorM.1 
in  cases  in  which  the  livelihood  of  the  patient  depends  on  writing, 
should  be  acquired  of  using  the  pen  wilh  the  left  hand.     This  is  i 
only  a  temporary  resource,  as  the  affection  is  liable  to  occur  tn  th- 
after  some  use.     Chaofrin^  the  sixe  of  the  pen  and  adopting  cor 
chancre  the  action   of  muselcs  which  are  co-ordinated  in   writing  wni 
timci*  enable  writtTS  to  continue  their  occupation.     The  affection  cotwi*ti ' 
impairment  of  the  power  of  co-ordination  for  the  perform  an  re  of  ccr 
and  it  is  a  eonsequcnec  of  the  lontr-continuetl  performance  of  the*r 
is  a  fair  inference  from  these  facts  that  it  is  a  central,  not  a  U 

tion.     If  timely  and  complete  rest  be  not  resorted  to^  rcco  -tl 

expected. 

Painful  contraction  of  muscles^  irrespective  of  affections  of  which  tW*^^i 
symptom,  such   as  tetanus,  epidemic  cholera,  etc.,  and  not  prod  i  ■ 

obvious  cause,  is  known  as  cramp.     8ome  persons  arc  H  »^»^'  t-, 
from   cramp  of  the  muscles  of  the  leg  or  feet,  ocrurriti 
A  method  of  treatment  proposed  by  llardsley  of  Mancb. -.i'  i,  i,..-..*.m1. 
to  be  generally  successful.     This  consists  of  slccpinp  on  an  bidini«d  pi*J 
the  bed  being  twelve  inches  higher  at  the  head  than  at  the  foot. 

Under  the  name  esscnfml  or  idntpnth^c  fpujim  of  thr   > 

describe  an  affection  characterized  by  tonic  contraction 

intermissions  or  marked  exacerbatfous.     ThiA  affection 

name  of  intermittent  tetany  or  tetanilla.     It   occur 

jects  between  the  age  of  8evenl€en  and  twcnty-fis^ 

one  year  and  three  years  of  agrc.      Females  more  than  w 

The  puerperal  state  and  lactation  predispose  to  it»     It  t- 

of  certain  diseases^  ^vlqXx  as  the  continued  or  eruptive  fevers,  articuii 

matismf  and  chorea.     In  children  it  appears  to  be  eonnertrd  with  *1< 

intestinal  worms,  and  gastric  disorders.     The  spasm  or  cramp  afft*ctj* 

muscles  of  the  tipper  extremities,  especially  the  flexors  of  the  for 
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extends  generallj  to  the  lower  extremities,  and  here  the  extensors  arc  the  mus- 
des  must  liable  to  be  affected.     The  hand  is  often  firmly  closed,  the  .fingers 
nmcealing  the  thumb,  which  is  in  close  apposition  to  the  palm,  and  the  flexion 
«ay  embrace  both  the  phalanges  and  the  metacarpal  bones ;  or,  more  rarely, 
die  fingers  are  separated  and  partially  flexed,  so  as  to  give  rise  to  the  claw- 
Ike  appearance.     Sometimes  the  position  of  the  fingers  is  like  that  in  the 
act  of  writing.     Exceptionally,  the  extensors  of  the  wrist  arc  affected.     The 
contractions  are  powerful.     Generally  they  are  bilateral,  but  they  are  some- 
times confined  to  one  side.     In  some  cases  the  spasm  extends  to  the  muscles 
«f  the  arm,  shoulder,  thigh,  trunk,  and  !ieck,  together  with  those  of  the  jaws. 
b  these  cases  the  affection  simulates  tetanus.    It  has  been  called  intermittent 
tcUnuB.     Id  tetanus  the  trismus  is  primary,  whereas  in  this  affection  it  is 
neondarj.     Moreover,  in  this  affection  the  associated  symptoms  denoting 

Cavity  of  disease  are  wanting.  The  intermissions  sometimes  observe  the 
WB  of  periodicity  governing  the  different  types  of  intermittent  fever.  The 
flection  belongs  among  the  neuroses;  that  is,  it  is  a  functional  affection,  the 
imatioD  varying  generally  between  one  week  and  tliree  weeks.  Kelapses 
dten  occur.  The  spasm  sometimes  leads  to  paralysis  of  the  muscles  which 
ve  affected.  The  affection  tends  to  a  favorable  termination.  Cases,  however, 
bre  been  observed  in  which  a  fatal  result  has  been  due  to  paralysis  foUow- 
i^q>asiii  of  the  muscles  concerned  in  respiration  and  to  spasm-of  the  glottis. 
Bie  indications  for  treatment  relate  to  the  p»thological  conditions  with  which 
it  is  associated.  Quinia  in  full  doses  is  indicated  if  the  affection  be  inter- 
flittent.  Belladonna,  opium,  or  the  hypodermic  injection  of  morphia  may 
k  resorted  to  for  palliation  of  the  pain  and  spasm.^ 

A  peculiar  affection  of.  the  voluntary  muscles  was  first  described  by  Thom- 
W  Id  187G  as  occurring  in  a  number  of  members  of  his  own  family.     The 
dbetidn  is  sometimes  called  Thomsen^s  disease.     It  has  received  from  Strum- 
fell  the  name  rnyotonia  co-ngniitn.     It  is  a  rare  affection,  but  a  number  of 
flues  have  been  reported.     The  affection  appears  to  be  congenital,  existing 
iboQghout  life.     It  affects  frequently  several  members  of  a  family,  and 
ipparently  with  preference  the  male  members.     The  characteristic  of  Thom- 
Mii's  disease  is  a  peculiar  stiffness  and  tension  of  the  voluntary  muscles, 
amoiinting  to  a  continued  tetanic  spasm.     This  tension  is  most  evident  when 
die  patient  begins  to  use  the  muscles  after  a  period  of  repose.     It  lessens 
tad  may  disappear  after  the  muscles  have  been  for  some  time  in  use.     The 
Bmscular  stifl'ness  is  increased  by  psychical  excitement.      Kapid  muscular 
BWTemeDtB  involving  precision  may  be  impossible.     In  most  of  the  cases 
kitherto  observed  the  muscular  development  has  been  excessive.     Upon  elec- 
tric excitation  the  spasm  of  the  muscles  is  longer  than  in  health,  continuing 
after  the  circuit  is  opened.     This  indicates  some  congenital  anomaly  in  the 
nuscular  structure.    Sensibility  is  intact,  and  there  are  no  noteworthy  symp- 
toms other  than  those  mentioned.     No  benefit  has  hitherto  been  derived  i'rum 
lay  therapeutic  measures. 

Tremor — that  is,  alternate  contraction  and  relaxation  of  muscles  in  rapid 
aecession — is  a  symptom  of  certain  lesions  of  the  nervous  centres,  especially 
of  mnltiple  or  disseminated  sclerosis  of  the  brain  and  spinal  cord.  It  is  not 
iefrequeiitlj  incident  to  advanced  age,  and  it  is  then  observed  especially  in 
the  upper  extremities,  but  in  some  cases  constant  lateral  motions  of  the 
lead  take  place  during  waking  hours,  and  they  do  not  always  cease  during 
fleep.  The  Sfnilp  trembling,  as  it  is  oalbnl.  although  not  dependent  on  any 
known  lesions,  is  irremediable.      Tremulousness,  especially  of   the  hands, 

*  Vide  Ti\M  de  Patholagie  interne^  par  Jacroud. 
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TM  :*nrs  tn  eariv  und  Tiuildle  life  as  a  result  of  the  jiImi'^o  of  ^lYr'^ 
iial  UHii  of  opiuiDt  nicuti^iu,  sexual  excesses,  and  orhfT  q^m^* 
depress  or  distjrder  the  nervous  ST^tem.     Under  fhcs^e  cirem 
he  purely  fuuctionaL    The  trerabliDg  sometimes  extendi  W  t: 
ities  nnd  tu  the  trunk. 

The  treatment  in  cases  of  tremor  from  these  dereml   fr»tx«»fn  nf  c^n 
involves,  as  the  first  and  most  important  mcannre.  the   w  nt  \ 

causes.     Other  iiieanures  indicated  are   those  which   havi*  r-  loj 

ciuted  disorders  and  the  general  conditioo  of  the  eystem. 

The  aflTeotion  known  jj»  pmafj/sis  offifang,  sometimea  ealJed  Parkiitwoti'm 
ease  from  an  Kn^^ditih  author  who  descrihed  the  affeetiaii   iu   1H17  nn 
name  shaking  pui»y,  belongs   in  the  group  of  affectiona  oharactefi 
tremor  rather  than  among  the   paralytic  afiectionn.      It  is  to  b«  ill 
with  the  neuroses^  iuae^much  as  it  has  no  ascertained  anatomieal  ehifodci 
Diverse  morbid  changes  have  been  found  after  death  in  diflftfreut  ciam,  1 
in  some  cases  no  changes  have  been  discovered. 

It  m  an  affection  of  middle  or  advanced  life^  the  age  being  very  ri^ij  I«l' 
than  forty  year*.      Men  much  uftener  than  women  are  affected.     Tliese  m 
all  the  facts  at  present  known  respecting  the  etiology. 

The  tremor  consists  of  feeble,  rapidly-recurring,  rhythmirni  mf^riTfiffltt ! 
timefi,  under  meni?il  excitement  or  physical  exertion,  mil 
and   force.      The  movements  generally  begin   in   the   fin  . 
extend  gradually  over  the  upper  extremities,  and  after  van 
afrcedon  invades  the  lower  limbs,  the  facial  mu.^cles,  the  mu- 
lion,  those  of  the  head,  and  sometimes  the  trunk.    They  arL*  in  some  itiirtJiJi»« 
f«ir  a  long  time  or  permanently  uiiiUteral.     The  mi*^cle«  which  are  ta 
retain   their  normal  electrical  excitability.     Paresis  follows  the  trfsa 
latter  preceding  the  former  fc>r  n  considerable  or  long  p<»riod,     ^'tif1!f! 
certain  ratiscles^  especially  of  the  flexors,  is  gradually  induced.     *th« 
and  the  trunk    incline  furwnrd  ;  the  elbows  stand  4»ur  from  the  chn 
forennn   and   hands  are   moderately   flexed ;   the  thumb  and    fonrfin 
sometimes  in  the  position  of  holding  a  pen;  and  the  tingflr^i 
as  in  cases  of  chronic  rheumatism.     The  lower  limbs  an^  r 
ingly  affected.    They  are  knock-kneed^  the  fc«t  have  th<? 
equinus,  and  there  is  virtaally  incomplete  paraplegia.     V> 
cncy  to  run  forward,  i.^  sometimes  observed.     The  tretuor^  as  a  ruict  «*^«^ 
ceases  or  is  much  diminished  during  sleep. 

This  affection  is  to  he  distinguished  from  tremor  incident  to  c  ; 
sclerosis.     The  differential   points  are  as  frdlows :   In   ?noT.  v...;^ 
either  coincident  with  or  antecedent  to  the  tremor;  the 
volition;  it  begins  in  the  lower  linihs;  and  is  not  very  in 
fcjrty  years  of  age.     Per  ctrntra^  in   paralysis  agitans,  pM 
cede  the  tremor  or  accompany  it  at  an  early  period;  the  rn  ujmt  i^ 
ent  on  volition;  it  bogiiis  in  the  upper  limbs;  and  persons  less  than  forty y«»'< 
of  age  are  exempt  from  this  affection. 

The  independence  of  volition  distinguisK<»«i  fh<^  treroor  ft-owi  rbot*i. 
muscular  movements  are  shorter  in  parf<] 

greater  degree  of  tremor,  and  often  the  h  ^^^"^ 

tion  from  senile  tretnblinsr.  The  trcmuioiiMt»e«s  ft^ 
causes  which  arc  readily  ascertained  in  individual  < 
difficulty. 

As  regards  the  pathology,  it  is  to  tw  said,  as  of  other  functional  tffMioft 
that  the  existence  of  morbid  changes  is  logically  certain,  but  their  natutv  a"^ 
their  scat  are  yet  to  be  ascertained^     The  affection  b  probably  not  myop 
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Br  peripheral,  but  whether  the  morbid  condition  be  seated  in  the  brain  or 
Ipinal  cordf  or  iu  both,  is  an  unsettled  question. 

It  is  alsto  an  unsettled  question  whether  recovery  ever  takes  place.  If  the 
Ibw  reported  instances  be  not  open  to  distrust,  it  is  certain  that  the  proba- 
Uity  of  recovery  is  so  small  as  to  be  almost  nil  in  any  individual  case.  The 
ifection.  however,  is  not  incompatible  with  the  duration  of  life  and  fair  |ren- 
iiil  health  for  an  indefinite  period.  Patients  generally  die  from  intercurrent 
iffeetions.  The  affection  proves  fatal,  ^)er  se,  by  inducing  general  paralysis 
ifter  many  years'  duration,  death  taking  place  by  exhaustion. 

The  objects  of  treatment  are  the  prevention  of  the  ccmtinued  progress  of 

the  affection  and  more  or  less  amelioration  as  regards  the  tremor.     Various 

r  iHiedies  in  the  hands  of  different  observers  have  appeared  to  be  not  without 

t  Mwiderable  effect  iu  certnin  cases.     The  objects  of  the  treatment  are  of 

[  fffdent  importance  to  render  the  trial  of  these  various  remedies  a  duty, 

t  vithout  abandoning  a  case  as  offering  no  encouragement  in  the  way  of 

!^  hiproveiiient-.     Elliotson  claimed  to  have  effected  a  cure  by  the  carbonate  of 

raon;  Brown-Sequard,  by  the  chloride  of  barium  ;  and  Keynolds  and  Kemak, 

[  Igr  gahraoizatiou  of  the  spine.     Arsenic,  administered  hypodermieally,  has 

r.  ken  fuund  highly  useful  by  Eulenburg.      Charcot  and  others  have  gi\^n 

,  IjOKyamus  with  benefit.      hJtrychnia  was  advocated  by  Trousseau.      The 

(.Mide  of  potassium  in  large  doses  proved  beneficial  in  a  case  observed  by 

p  TiUemiD.     Other  remedies  are — opium,  belladonna,  ergot,  the  Calabar  bean, 

emre,  chloral  hydrate,  and  the  bromides.    None  of  these  can  be  expected  to 

^  kve  more  than  a  palliative  effect.     Measures  to  improve  and  invigorate  the 

n  gBDeral  health  are  perhaps  more  likely  to  be  of  real  benefit.    Among  these,  the 

.  ^ge-bath  and  the  cold  pack  are  to  be  included.     Bandaging  the  limbs  and 

ipplying  to  them  the  tincture  of  aconite,  small  doses  of  strychnia  being  also 

pren,  diminished  the. tremor  considerably  in  a  case  under  my  observation. 

Mercurial  tremor  denotes  trembling  movements  of  the  limbs,  the  muscles 

,  if  the  face,  the  tongue,  and  sometimes  the  trunk,  due  to  poisoning  by  mer- 

eiry.   The  tremor  occurs  especially  when  the  patient  makes  voluntary  move- 

■ents,  in  this  respect  being  analogous  to  chorea.     This  affection,  iormerly 

MH  infreqnent,  of  late  years  is  rarely  seen,  in  consequence  of  improvements 

a  mechanical  processes  involving  the  use  of  mercury  and  the  better  observ- 

Mee  of  precautionary  measures.      The  inhalation  of  vaporized  mercury  is 

Mwt  likely  to  give  rise  to  it,  but  it  has  been  produced  by  the  use  of  mercury 

■s  a  medicine  and  by  mercurial  inunctions.      In  the  only  case  which  has 

Alien  under  my  observation  the  gums  were  swoIKmi,  rcdderujd,  and  spongy, 

■lid  the  teeth  had  been  loosened.     These  appearances,  together  with  other 

qrnpUnns  of  the  mercurial  cachexia,  and  generally  knowledge  of  the  fact 

of  exposure  to  mercurial   poisoning  as  incident  to  the   occupation  of  the 

patient,  will  lead  to  the  diagnosis. 

Recovery  may  be  expected  under  the  use  of  tonic  remedies  with  an 
QTigorating  regimen,  provided  the  continued  introduction  of  mercury  into 
he  system  be  prevented.  The  iodide  of  potassium  is  supposed  to  effect 
lie  elimination  of  mercury  from  the  body. 

A  variety  of  spasmodic  movements  was  described  by  Hammond  in  1871, 
md  desijfnated  affitiosia  (aOzmq^  "  without  fixed  position  ").  It  is  character- 
led  by  persistent  irregular  movements  of  the  fingers  and  toes  and  inability  to 
etain  them  in  any  fixed  position.  The  movements  are  wholly  independent 
f  Tolition.  The  patient  can  rarely  arrest  them  by  an  act  of  the  will,  even 
»r  an  instant.  In  mos^  instances  the  affection  is  confined  tr»  one  side  (hemi- 
tlietosis},  but  in  some  instances  both  sides  are  afi'ected  (bilateral  athetosis). 
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It  niAV  affect  mtlier  the  fin^^cTS  or  the  toe*  sopjimtciv,  or  UoUi  cunjoirithFT 

rare  in^tarict*^  spasmcKlic  moveinciits  of  oithor  tlic  face,  iicek.  or  for«inn  i 

BSsodtttecL     The  moveinents  uT  the  fingers  unil  i<k'^  iirr*  r 

inj5  hours,  and  sometimes  cot>tinuc,  although  diminishi 

tbcy  rease  tluring  sleep,  the  fingers  rest  in  ttbnurinul  relative 

flhnormni  mnvenientd  resetuble  those  of  ehorcn,  hut  differ  fr< 

slower  rhythm  nnd  greater  regulnrity.      They  are  also  di> 

choreic  movements  by  affecting  ehiefly  or  exclusively  the  ti 

In  many  cases  more  or  le!*«  anaesthesia   was  present  on  the  rji 

The   muscles    of   the    forearm   involved    in    the    mcivements    ni 

hypertrophied. 

In  a  large  proportion  of  cases  hemiathetosis  is  a  8ef|tiel  of  1io]iiip)i 
The  movements  of  the  fingers  and  t«»es  are  (in  the  paralysed  Mv,    Iwos 
writer-H  conj*ider  that  lesiions  involving  the  posterior  third  of  thr 
division  of  the  internal  capsule  are  especially  liahle  to  he  followed  I 
tosis,     Dthors  think  that  the  lesion  i^  to  be  sought  for  in  tK 
tnict  of  the  brain*     Further  observations  arc  needed  to  der 
ohjgy  of  this  affection.     Athetosis  may  oeeur  us  a  pritnary  atUctinrj 
panily«<i».     Although  bilateral  athetosis  is  not  «ia<iocint*»d   with  wolU 
paraly^i^  on  both  sides,  there  is  often  general  m 

rion  in  this  form  occurs  in  idiots  or  tho?o  who  ^n  >i4 

It  doubtiedB  proceeds  from  a  cerebral  affection,  although  it  hift»  fciowu  uU 
in  connection  with  li>comoior  ataxia • 

Experience  lias  forninhed  few  data  for  a  favorable  pmjjnotiis.  Otiaaci  btf 
repi>rted  a  cure  effected  by  thft  constant  electrical  curreni  and  diiruirof 
brouiide  of  potassium.  Uowers  aud  OuUmotit  havo  ftmud  ihb  ftgvTit  ei^ea- 
tially  beneficial.^ 

The  anomalous  movements  described  by  8,  Weir  Mitehell  under  ihp  niro*  j 
"po8t-paralytie  chorea. ''and  by  l^haroot  under  the  name  *' po?<i-b«»raj])lftp«j 
hemichorea/'^  are  nnalogourt  to  those  of  atheloHis*  Thv 
po^Jt-hemiplegie  chorea  have  been  Uf*ed  to  describe  the 
already  remarked,  athetosis  may  occur  independently  ol 
cot  places  the  lesion  of  post-hemiplegic  chorea  In  the  } 
internal  capsule  and  the  surrounding  brain-*ubHiance* 
meuts  may^  however,  follow  legions  of  other  parts  of  the  hraiu. 
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Epilepsy. 

Epilepsy  is  a  chronic  paroxysmal  affeetiun.     The  par»'»xy5tms  arc  ! 
terized  by  loss  of  cijttsciouMness.  atid  in  the  mo9t  oharaeteriMlc!  cartes  f 
Tttlsive  movements  extending  over  more  or  k^s  of  the  vidiit-**^^   »• 
system.     Convulsions  analogous  to  those  of  epilepny  arc  syn> 
ferent  cerebral  affections,  of  uras^mia.  of  itijuries  at  the  head^  utui  uj*  >  dit, 
caused  by  certain  toxical  agents;  for  example,  strychnia.     Thrs^e  aw  to  I«fl 
di^-tingtiished  as  epileptiform  eonvuUionsL     Kpilepsy,  as  one     ' 
i*j  a  functional  affect  if  m  ;   that  is,  it  is  not  neei^tswrily  eutir 
appreciable  lesions.     Relatetl  to  the  nffeetinn,  s<»metime.'*  • 
opment,  and  sometimes  oceurritig  in  those  who  are  epib 
which  convulsive  movement??  are  flight  and  {*otnetimes 
attacks  in  which  convulsions  are  slight  or  wanting  eon- 
the  disease  whieh  is  called  mild  epikpsy,  or  ^Urjutin  mitmr^  aijK>  by  tft^^j 

"  '  '^  ipatig.  ]m\  art,  **  AlkeCoett,'* 
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vriters  fe  prtit  mal  and  epihptic  vertiyo.     They  may  be  distinpcuished  as  epi- 
lepioid  cUtack*.     In  distinction  from  epilepsia  luitiur,  the  common  form  with 
gmeral  convulsions  is  called  epilepsia  tjravior^  or  Ic  f/rand  mal.     This  form  is 
[  to  be  first  considered. 

In  the  majority  of  cases  a  paroxysm  occurs  without  premonition.  The 
kn  of  consciousness  is  as  sudden  as  if  produced  by  a  stunning  blow  ii])on 
^  tke  head.  The  person  falls,  and  hence  the  affection  has  been  popularly 
.  known  as  the  ''  falling  sickness."  In  a  minority  of  cases  there  is  a  brief 
lAroing  of  the  approaching  fit.  Generally  the  premonition  consists  in  a 
NQiation  which  the  patient  is  unable  to  describe.  The  sense  of  a  '-  cold 
npor*'  emanating  from  some  part  of  the  body  and  mounting  to  the  head  has 
ken  called  the  aura  epileptica.  This  sensation  was  first  described  by  Galen, 
mi,  as  remarked  by  Herpin,  "  the  commentators  of  Galen  and  those  who 
copied  from  them  handed  down  the  phrase,  until  the  existence  of  an  aura 
Hrmed  to  be  accepted  as  an  ascertained  fact."  It  is  a  traditional  error  to 
CM«ider  such  a  sensation  as  a  fre(|uent  warning  of  an  epileptic  paroxysm,  and 
k  is  certainly  extremely  rare  for  the  patient  to  experience  any  sensation 
wanating  from  a  particular  part  of  the  body.  The  onset  of  the  paroxysm  is 
iften  marked  by  a  loud,  short,  and  piercing  shriek  or  cry,  which  fnmi  its 
iiteosity  and  unnatural  character  is  sometimes  truly  terrific.  The  lace  at  the 
im»  of  the  seizure  becomes  notably  pale.  The  direction  in  which  the  full 
tdefl  place  is  almost  always  forward  on  the  face.  The  face  is  not  infrequently 
ffouoded  or  bruised  by  the  force  of  the  fall,  and  severe  burns  arc  sometimes 
aiDfled  by  falling  upon  heated  stoves  or  into  the  fire.  The  convulsive  move- 
Bents  at  once  begin.  These  are  at  first  tonic  ;  that  is,  the  muscles  are  forci- 
Uj  contracted,  and  the  contraction  persists  for  several  seconds.  The  muscles 
if  the  face,  neck,  arms,  forearms,  the  lower  extremities,  the  abdomen,  and 
diest  are  involved,  and  have  a  tetanic  rigidity.  In  most  cases  the  muscles 
•f  oDe  side  of  the  body  are  more  afi*ccted  than  those  of  the  other  side,  and 
nnetimes,  although  very  rarely,  the  convulsions  are  linnted  to  one  side.  The 
tonic  convulsions  last  for  a  period  varying  Ketween  a  few  seconds  and  half  a 
wnate  or  somewhat  longer.  The  convulsions  then  become  clonic ;  that  is,  the 
Micles  present  forcible  contractions  and  relaxations  in  rapid  succession.  The 
Sue  is  hideously  distorted,  the  head  is  moved  upon  the  trunk,  the  upper  and 
iewer  limbs  and  the  body  jerk  with  violence.  The  tongue  is  sometimes  caught 
ktween  the  teeth  and  is  wounded  by  the  tonic  contraction  of  the  muscles  of 
tke  lower  jaw.  This  more  frequently  happens  during  the  clonic  convulsions. 
Bespiration  is  nearly  suspended  by  the  tonic  convulsions  and  is  irregular  and 
£ffieult  during  the  clonic.  A  quackling  noise  accompanies  the  respiratory 
acts.  The  face  during  the  convulsions  becomes  deeply  congested  and  livid. 
CooTolsive  masticatory  movements  are  accompanied  by  the  ejection  of  foanjy 
■liva,  frequently  commingled  with  blood  from  the  wounded  tongue  or  from 
■  portion  of  the  cheek  caught  between  the  teeth.  The  violent  clonic  con- 
ndsions  continue  for  a  period  varying  between  half  a  minute  and  three  min- 
lies.  The  period  to  the  observer  seems  to  be  much  longer,  but  if  noted  by 
Ike  watch  it  is  rarely  found  to  exceed  three  minutes,  and  generally  it  does 
lot  last  more  than  a  minute.  The  convulsive  movements  now  become  less 
npid  and  violent,  the  embarrassment  of  rcs])iration  diminishes,  the  patient 
leeches  a  deep  sigh,  and  the  paroxysm,  so  far  as  the  convulsions  are  con- 
eenied,  is  ended.  The  paroxysms  in  different  cases,  and  different  paroxysms 
k  Che  same  case,  differ  much  as  regards  the  violence  of  the  convulsive  move- 
Bents  and  the  extent  of  the  muscular  system  involved.  The  convulsions  are 
fometimes  specially  marked  in  the  face  and  uppi^r  extremities,  and  they  may 
be  limited  to  these  parts.  Paroxysms  differ  also  as  regards  duration.  The 
rioJence  of  the  convubive  movements  of  the  muscles  of  the  shoulder  is  some- 
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times  suflScient  to  produce  luxation  of  the  humerus.     A  case  in  w 
repi^atedly  occurred  has  fallen  under  my  abHcrvation,    I>urii»*;  the  i^mfi 
the  urine  and  feces  are  sometimes  expelled,  and  an  etiii»*ion  of  ieiiK 
tttke  place.     The  pupib  during  the  par^^txyfeni  are  dihiti'd,  and  they 
contract  on  exposure  to  a  bri<^hl  light.    The  eyelid8^  hov^i 
conjunctiva  is  touched,  showing  the  preservaiiou  of  the  i 
After  the  eonvulfeions  have  ceased  consciousness  may  1 
and  the  patient  may  only  experience  a  sense  of  fatigue, 
sition  to  sleep;  but  in  moMt  ca^es  the  state  of  coma  eon 
period.     Fre(|uently  the  respirution  for  t^onie  time  is  stv*  ii 

are  puffed  out  with  expiration.  The  patient  remains  in  this  »late  fur  a  p«»ni 
varying  between  a  few  minutes  and  half  an  hour ;  the  puptU  are  »till  dilitelJ 
and  do  not  contract  on  exposure  to  light,  and  he  cannot  be  rou!«ed  fnjiu  (hi 
comatose  state,  (i radually  he  emerges  from  this  state,  opens  b-  *  *  -  tfi 
confused,  and  some  time  elapses  before  he  is  able  to  appreci:' 
and  reply  to  questions.  If  he  attempt  at  once  to  walk  he  Tvvi>  in 
intoxicated.  Occasionally  the  patient  passes  from  the  apoplectiform  niaU  inf*i 
one  of  delirium.  He  talks  incoherently,  manifests  hallucinations,  arni  *>tjh^ 
time.'*  the  delirium  assumes  the  fi»rm  of  mania,  during  which  ho  uijit  tc  liiO- 
gerous  to  him. self  or  others.  After  recovery  of  the  mental  f- 
complete  inability  to  recall  anything  which  has  occurred  ^ 

kvsm, 

'i'he  paroxysms  recur  after  intervals  which  are  extremHy  TarinMe  hi  dif- 
ferent cases.  Tfie  intervals  may  extend  over  many  months  or  yctrsk  ^N 
the  otlier  hand,  they  recur  in  some  en.ses  daily  and  even  many  Unm  ilailj 
When  a  paroxysm  has  once  occurred,  other  paroxysmw  are  almoU  flinp  (^ 
follow  sooner  or  later.  In  most  causes  the  paroxysms  at  fir%t  arc  muw  wiiWj 
separated  than  after  they  have  repeatedly  recurred;  and  they  lioeoine,!** 
rnlc^  more  and  more  frequent,  until  the  afTection  is  confirmed.  In  «»mcc*»rt 
the  recurrence  is  periodicah  In  women  sometimes  paroxysms  occur  rrfraUHf 
at  the  menstrual  peri«id.  Periodicity,  however,  is  not  the  rule,  ilip  roterwli 
generally  varying  considerably  in  the  same  case  ;  but  in  certain  n^t  of 
conlirmed  epilepsy  about  the  same  number  of  paroxysms  take  pi ' 
ccssive  periods  of  a  quarter,  a  half,  or  the  wliolc  of  ?»  y**Hf  K^ 
the  recurrence  of  the  paroxysms  becomes  leas  fre»| 
patient  who  ftir  several  ye^irs  has  been  subject  to  pai 
vals  may  afVrward  have  long  intermissions,  Oeca 
more  or  less  frequently  for  months  or  years,  they  r* 
siderable  period,  and  then  return  with  not  leas,  and  perhaps  |f reaier,  frw(iM^<^Jf 
than  before. 

In  some  cases  paroxysms  occur  in  rapid  succession  during  a 
log  several  successive  days,     This  condition  constitutes  the  t»i»-i.,,.  . 
epifcpftcKM,    As  many  as  one  hundred  and  even  a  larger  number  of  p»mxT»©* 

have  been  known  to  occur  during  twenty-four  hours.     In  a        i^  mv 

observation  paroxysms  look  place  at  ijitervals  of  a  few  momi 

consecutive  days.     The  patient  recovered,  and   tlje  paroxysm 

recur  for  several  monthH.    When  a  series  of  |»uruxysn»s  thu» 

is  notably  impaired  f«ir  a  lime.    The  patient  is  childish  ati - 

several  days,  but  gradually  recovers  the  hatjitun!   «tMfe 

ties.     Hcmiplegifi  occasionally  follows  a  series  •  ntih.     TU 

in  the  case  just  referred  to.     The  paralysis  in  ^  is  usually  al 

duration. 

Epileptic  paroxysms  occur  at  all  hours  of  the  day  or  night.    They  nrr  liV**' 
to  occur  during  the  night.     In  some  cases  for  a  jrreater  or  lesw  5 
occur  tmlv  at  night.     In  tfaeso  oa&es  »ln'  Hff*rtioQ  may  havi*  1 
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before  the  fact  is  ascertained.  I  have  known  a  case  in  which,  the  parox- 
jnis  never  occurring  in  the  daytime,  the  existence  of  the  afi'ection  was  for  a 
lODg  period  concealed  from  the  patient.     It  is  a  curious  fact  that  the  parox- 

Cia  are  usually  suspended  during  the  course  of  an  acute  disease.  A  patient, 
example,  subject  to  daily  paroxysms  became  affected  with  typhoid  fever. 
Daring  the  career  of  the  fever  no  paroxysms  occurred,  and  among  the  events 
denoting  convalescence  was  the  return  of  the  epilepsy. 

It  was  for  a  long  time  believed  that  the  morbid  condition  giving  rise  to 
niieptic  paroxysms  was  seated  in  the  medulla  oblongata  and  pons  Varolii. 
Bus  view  still  has  its  advocates,  but  there  is  an  increasing  tendency  to  refer 
ike  origin  of  epileptic  ])aroxysm8  to  the  motor  area  of  tlie  cerebral  cortex, 
■d  it  must  be  admitted  that  there  are  weighty  arguments  in  favor  of  the 
htter  hypothesis.      The  fact  that  loss  of  consciousness  is  a  constant  factor 
B  the  epileptic  paroxysm,  and  that  it  may  occur  without  convulsions,  favors 
tk  cortical  theory  of  epilepsy.     It  has  been  shown  experimentally  that  irri- 
tation of  the  motor  cortical  area  causes  paroxysms  in  no  way  distinguishable 
from  epilepsy  in  human  beings.      In  oxperimeTital  epilepsy,  as  well   as  in 
■any  cases  of  human  e])ilepsy,  it  has  been  noted  that  the  convulsions  pro- 
ceed from  one  group  of  muscles  to  another  in  an  order  corresponding  to  the 
relitive  situation  of  the  motor  centres  in  the  cortex.     Thus,  if  the  spasm 
begin  in  the  face,  the  arm  is  next  affected,  and  then  the  lower  oxtremity. 
Extirpation  of  a  motor  centre  in  the  cortex  prevents  the  development  of  epi- 
feptic  convulsions  in  the  muscles  whose  cortical  centre  is  destroyed.     Injury 
or  disease  of  the  motor  cortex  is  very  frequently  followed  by  typical  epileptic 
ptroxysms.     In  incomplete  epilepsy  or  petit  nuil  the  manifestations  are  for 
the  most  part  psychical.     The  facts  mentioned  give  great  plausibility  to  the 
cortical  theory  of  epilepsy. 

As  regards  the  immediate  cause  of  the  epileptic  paroxysm  we  possess  no 
positive  knowledge.  Epileptiform  and  true  epileptic  paroxysms  may  be 
cused  by  various  intracranial  lesions,  such  as  tumors,  syphilitic  affections, 
meningitis,  and  fracture  of  the  skull.  With  the  exception  of  these  cases, 
epilepsy  is  to  Ikj  regarded  as  a  neurosis  without  any  known  anatomical 
Msis.  Except  in  symptomatic  epilepsy,  pc»st-mortem  examination  has 
failed  to  reveal  any  lesion  to  which  the  epilepsy  could  reasonably  be 
attributed. 

It  is  very  generally  believed  that  the  immediately  exciting  cause  of  an 
epileptic  paroxysm  is  cerebral  anaemia  resulting  from  vaso-niotor  sj>asm. 
Tbis  view  is  rendered  probable  by  the  known  effects  of  sudden  cerebral 
macmia  from  hemorrhage,  from  ligation  or  compression  of  the  arteries  carry- 
ing blood  to  the  brain,  by  the  notable  pallor  of  the  face  at  the  beginning 
of  an  attack  of  epilepsy,  together  with  the  appearance  of  the  fundus  of  the 
eye  as  observed  by  means  of  the  ophthalmoscope.  While  the  efficacy  of 
eerebral  anac^mia  as  an  exeiting  cause  of  the  epileptic  paroxy.sm  cannot  be 
doubted,  it  is  not  certain  that  it  is  operative  in  all  cases  of  epilepsy.  The 
experiments  of  Brown-S^>quard  and  others  on  animals  show  a  pathological 
conneetion  between  peripheral  irritations  and  epileptiform  convulsions.  8uch 
m  connection  exists  in  some,  but  not  by  any  means  in  all,  clinical  cases. 

In  a  large  proportion  of  the  cases  of  epilepsy  no  sources  of  centric  or  of 
excentric  irritation  are  apparent.  That  under  these  circumstances  the  epi- 
leptic paroxysms  are  due  to  the  action  of  an  internal  and  at  jiresent  unknown 
toxical  agent  seems  to  me  the  most  rational  hypothesis.  Epilepsy,  according 
to  this  hypothesis,  is  a  toxaemia  analogous  to  uraemia,  the  toxical  agent  being 
producea  at  variable  intervals,  the  quantity  and  the  continuance  of  its  pro- 
dactioD  not  being  sufiicient  to  endanger  life ;  and  in  this  respect  the  contrast 
vith  arsemia  being  striking.     If  this  pathological  view  be  correct,  knowledge 
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of  the  nature  and  source  of  the  toxical  a^ent,  which  may  perhaps  h^ 
will,  as  we  may  hupe,  render  this  disease  contndlable. 

Epilepsy  ig  classed  among  the  hereditary  di^ea^es,     Tr  *        ' 
customary  to  couciider  the  existence  of  other  n^^rvous  u 
or  progenitors  as  evidence  of  an  inherited  predii*po.sition.     lltrcdity 
strict ly  to  this  di.sea^e,  doe:s  not  often  enter  into  the  cau8ation      Whi 
posfiihility  of  the   transmission   of  the  disease  to  offspring' 
ignored,  It  is  to  be  h4jrne  in  mind,  a?*  a  fact  which  may  be   - 
comfurt  to  many  persons,  that  an  epileptic  parenta^^e  Uy   no  luvauno  «ni 
this  or  any  other  disea-se  on  descendant.'*  either  proxiuiate  ^-r  n  mi^tc     ll 
would  he  ea»y  to  collect  instances  id'  families  in  which  the  )  wlh 

Wf?re  ftuhject  to  epilepsy*  whoae  children  and  grandchildren  v.   ..  ..,.  i'l 
the  disease  and  in  all  respects  healthy, 

Age  is  of  considerable  wei);hi  in  the  causationi     In  iif small  pftipoftion 
eases  the  disease  either  exitfta  from  binh  or  is  developed  to  infancr.    bi 
nearly  une-third  of  the  eases  it  dates  from  two  to  ten  years  of  ■  f  in  t 

sotnowhiit  larifer  proportion  fmtn  ten  to  twenty  years.     The  «►  uim 

in  which  the  development  is  between  twenty  and  thirty  year*'  i^  hmI'D  Ic», 
and  at  a  later  period  of  life  the  numbtfr  is  coniparutivety  small,  In  thf  grcit 
majority  of  cases  at  the  begionini^  of  the  disease  the  age  in  betwisen  twoiai 
twenty  years. 

Of  particular  causes  little  is  posiiively  known.     It  is  oert  ?<?»' 

perance  as  regards  the  use  of  alcidiol  may  give  rise  to  it,      I  |.<r»X' 

ysms  oecur  n<»t  inCreiiuently  in  drunkards,  and  eease  to  reeur  iu  cane^  ifi 
whieh  reformation  nf  iutemperute  habits  is  eflected.  It  is  on*?  of  th<'««*»' 
Biona!  «*f!eets  of  lead'pi»io*ming.  Venerejil  cxeesees,  »nd  e8|iecially  bliit^''^ 
masturbation,  have  been  supposed  to  be  not  infrecjueut  causes.  TheMUp)Hh 
sition  is  highly  probable,  but  an  aceumulution  of  facts  ej*tubUshin|£  thi^oitt^ 
ative  connection  is  desirable.  A  female  patient,  twenty-three  years  <»f»^ 
unmarried,  who  had  been  suhjeet  to  paroxysms  oceurri ng  almost  nijihtlt  Kir 
two  years,  stated  to  me,  voluntarily,  that  she  was  taught  to  maftturkt*  tt 
six  years  of  age,  and  continued  the  practice  alm*>st  daily  until  she  was  f«ft^ 
teen.  At  this  age  she  became  convinced  of  the  sinfulness  uf  the  hjil*it»w»<i 
discontinued  it.  She  was  afterward  tormented  with  sexual  desire.^,  and  f^p^ 
rienced  the  venereal  orgasm  almust  nightly  during  sleep.  She  wax  lc4t<>*Ai»" 
close  this  private  history  by  a  conviction,  at  whieh  she  had  arrived  of  hero*'" 
accurd.that  it  was  important  with  reference  to  the  s<Hirceof  the  tpilepfjr.  T*i 
what  extent  the  antecedent  history  in  cases  of  epilepsy  would  funiii»h  wn«- 
eponding  facts  can  only  be  eonjcetured.  The  nutnbcr  of  iustanee*  in  »l»i^« 
congenital  phituusis  exists  in  epileptics,  with  eessation  of  the  panxysni^  *l^*f 
removal  of  the  prepuce,  show  a  causative  connection.  Kpilcpj^y  li»*  ^^^ 
known  to  occur  in  persons  alfeclcd  with  tHsnia^  and  to  cease  afk^r  the  ^iP**!' 
sion  of  the  worm. 

In  persons  subject  to  epilepsy  tlie  paroxysms  in  the  great  m^'  ' 
occur  without  (d)vious  exciting  causes.     The  ca^uses  detcnniinn 
a  rule,  are  intririsiic.    Persons  not  infre^juently  are  able  to  judge,  u\ 
from  certain  indefinite  scnsationa  that  they  will  ere  long  hav©  a  ; 
The  sensations  disappear   after   the  paroxy.sm   has  occurred,  and  iC  »»  " 
uncommon  for  persons  to  feel  better  after  recovery  from  the  iifim*wJriit<«df'^^ 
of  a  paroxysm  than  for  some  time  prior  to  its  occurrence.      1 
posed  that  the  aura  which  sometimes  precedes  the  pun>xysn»  d* 
cnceof  an  exciting  cause  emanating  from  the  part  to  which  the 
It  is  more  correct  to  regard  the  aura  as  a  peripheral  Kcn^ation 
come  central  irritation.    A  case  has  fallen  under  my  obscrvatjon  la  wii^*:^'  ''^^ 
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patient,  a  female,  experienced  the  first  paroxysm  durinc:  the  first  act  uf  ncxiial 
con>rre8S  after  marria^i^e.  iSubsc<juently.  a  paroxysm  occurred  at  each  marital 
tonnection,  but  after  a  time  paroxysms  took  phice  without  this  exciting  cause, 
ind  the  patient  became  a  confirmed  epileptic.  It  is  a  remarkable  fact  that  an 
attack  may  occur  from  imitation.  An  instance  of  this  has  fallen  under  my 
observation.  A  woman  subject  to  epilepsy  had  a  series  of  paroxysms  in  (juick 
nccessiun.  Her  female  attendant  while  these  paroxysms  were  in  pr(»^ress 
4rrt  manifested  hysterical  phenomena,  and  finally  she  experienced  a  distinct 
epileptic  paroxysm.  She  had  never  before  had  an  attack  uf  epilepsy,  nor  did 
another  paroxysm  take  place,  the  person  remaining  within  my  olisorvation 
for  several  years  afterward.  It  is  well  known  that  dogs,  cats,  and  other 
donie.<tic  animals  are  liable  to  epilepsy.  Prof  Dalton  has  related  to  me  the 
following  interesting  illustration  of  the  efl'ect  of  imitation  in  the  canine  race: 
A  dog  not  previously  affected  with  epilepsy  was  in  company  with  another  dog 
which  was  subject  to  this  affection.  The  latter  being  seized  with  an  epilep- 
tic paroxysm,  the  former  immediately  afterward  had  a  similar  attack.  This 
occurred  under  Prof.  Dalton's  observation. 

The  DIAGNOSIS  of  epilepsy  in  its  ordinary  form  rarely  ofll'ers  much  difficulty. 
The  disease  is.  in  general,  readily  ascertained  when  it  has  bee(ane  con  finned. 
In  cases  in  which  the  practitioner  has  not  an  o])])ortunity  uf  witnessing  any 
of  the  paroxysms,  he  may  generally  obtain  suflicient  information  respecting 
the  distinctive  features  to  feel  sure  of  the  diagnosis.  The  prominent  points 
of  ini |uiry  are — the  sudden  seizure,  the  cry  at  tho  beginning  of  the  paroxysm, 
the  loss  of  consciousness,  the  tonic  and  clonic  convulsions,  embarrassed  respi- 
ration, ejection  from  the  mouth  of  fn>thy  saliva  often  mixed  with  blood,  and 
the  short  duration  of  the  fits.  An  examination  of  the  tongue,  if  re)>eated 
paroxysms  have  occurred,  in  some  cases  shows  cicatrices,  resulting  from  the 
wounds  of  this  organ,  which  are  quite  diagnostic. 

The  affection  is  to  be  discriminated  from  hysterical  convulsions,  but  these 
present  points  of  difference  which  are  usually  sufficiently  marked.  The  con- 
Tol&ive  movements  are  not  purely  automatic,  as  in  epilepsy,  but  prt»ceed  from 
a  delirious  volition.  They  are  of  longer  duration  than  the  convulsive  move- 
ments in  a  paroxysm  of  epilepsy,  and  they  are  developed  gradually.  Fnam- 
ing  at  the  mouth  does  not  accompany  hysterical  convuLsious,  and  the  pupils 
are  not  dilated.  Epilepsy,  however,  may  be  developed  in  persons  subject  to 
hysteria,  and  the  two  affections  may  be  associated. 

If  called  to  a  patient  not  known  to  be  an  epileptic,  in  the  comatose  state 
which  succeeds  the  convulsi(»ns,  apoplexy  might  at  first  be  suspected ;  but 
if  the  convulsions  which  precede  this  state  have  been  observed  by  any  one, 
information  respecting  their  occurrence  suffices  for  the  diagnosis.  If  the 
coDVulfiions  have  not  been  observed,  the  api)earance  of  foam  and  blood  upon 
the  lips  is  diagnostic.  The  age  of  the  patient  is  to  be  considered,  and  the 
ahMiOce  of  hemiplegia,  which  often  occurs  in  cases  of  apoplexy  and  rarely  in 
cases  of  epilepsy. 

Epileptiform  convulsions,  or  eclampsia,  occurring  in  children,  in  ])n?gnant 
Women,  or  in  connection  with  Bright's  disease,  are  to  be  discriminat<Ml  by 
means  of  the  antecedent  and  coexisting  symptoms.  Judging  from  the  con- 
Tnlsions  and  associated  nervous  phenomena,  uraemia  and  e))ilepsy  might  easily 
be  confounded.  TTraemic  convulsions,  however,  are  rarely  of  as  brief  duration 
as  an  attack  of  epilepsy.  Examinations  of  the  urine  will  suffice  for  this  dif- 
ferential diagnosis;  it  is,  however,  to  be  bt>rne  in  mind  that  directly  after  a 
paroxysm  of  epilepsy  the  urine  contains  a  trace  of  all)umen.  A  paroxysm 
of  convulsions  in  an  infant  or  child  often  with  good  reason  occasions  anxiety 
lest  it  may  prove  the  beginning  of  epilepsy.  It  is  n(»t  always  practicable  to 
determine  this  point  at  once.     There  is  more  reason  to  apprehend  epilepsy 


acquainted  with  the  disease  to  represent  accurately  the  phe 
order  in  which  they  succeed  each  other,  and  certain  of  the  ] 
beyond  the  power  of  the  will.  To  determine  a  case  of  dece 
observed  if  the  face  become  at  first  pale  and  afterward  deeply 
livid,  if  a  cry  be  uttered,  if  the  ftill  be  forward  on  the  face,  if  \ 
be  at  first  tonic  and  afterward  clonic,  if  foamy  saliva  be  cj( 
mouth,  and  if  the  tongue  or  cheek  be  wounded  by  the  teeth, 
be  examined,  for  these  cannot  be  voluntarily  dilated  and  their  ; 
approach  of  light  cannot  be  prevented.  Let  the  duration  of  t 
and  the  convulsions  will  be  likely  to  be  unduly  prolonged, 
tained  if,  accompanying  and  succeeding  the  convulsions,  there 
to  pricking,  burning,  or  pinching  the  skin.  Let  the  att«ntior 
the  time  and  place  in  which  the  paroxysms  take  place.  Malin 
select  the  night  or  a  situation  in  which  they  will  not  }ye  ol 
are  not  likely  to  fall  in  a  way  or  in  a  position  to  receive  injur; 
of  confusion  and  shame  which  is  nuinifcsted  on  recovering  coni 
an  attack  of  epilepsy  is  not  easily  feigned. 

Epilepsy  may  continue  for  a  long  time  before  it8  existene 
if  the  paroxysms  occur  only  at  night.  The  disease  is  to  be  f 
patients  complain  of  awakening  from  time  to  time  with  head 
and  a  wounded  tongue.  Under  these  circumstances  tlie  dia| 
settled  by  causing  the  patient  to  be  watched  during  the  ni 

Owing  to  the  terrible  nature  of  the  malady,  and  the  appre 
those  in  company  with  an  epileptic  lest  a  paroxysm  may  occ 
naturally  sensitive  with  respect  to  themselves  or  their  relative 
have  epilepsy.  F(»r  this  reason  there  is  sometimes  a  dispoRit 
the  nature  of  the  paroxysms  even  from  the  physician.  To  avc 
ing  effect  upon  the  mind  of  the  patient  which  a  knowledge  of 
likely  to  produce,  it  is  sometimes  judicious  to  refrain  from  call 
In  the  case  of  a  lady  who  was  under  my  observation  for  n 
nature  of  the  disease  was  never  communicated  to  her.  The  pai 
were  often  frequent  and  severe,  were  always  called  nervous  at 
finally  died  of  an  intercurrent  affection  without  knowing  that 
an  epileptic.     In  this  case  ignorance  of  her  disease  enabled 
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able — namely,  as  regards  the  persistence  of  the  nialarly.  In  the  vast  majority 
of  cases  the  disease  becomes  coniirmed,  and  as  a  rule  the  intrinsic  tendency  is 
to  increasing  frequency  of  the  paroxysms. 

In  another-point  of  view  the  prognosis  is  unfavoral)le — namely,  as  regards 
the  mental  condition.  To  a  certain  extent  the  disease  tends  intrinsically  to 
inpairment  or  disorder  of  the  faculties  of  the  mind.  Many  epileptics,  espe- 
cially if  the  paroxysnis  recur  at  short  intervals,  sooner  or  later  fall  into 
imbecility.  To  a  greater  or  less  extent  this  is  due  to  causes  other  than 
the  intrinsic  t-endency  of  the  disease.  If  epilepsy  occur  in  early  life,  the 
mental  faculties  are  not  developed  by  education  anti  those  occupations  which 
involve  their  exercise,  and  in  the  cases  in  which  the  disease  occurs  at  a  later 
period  the  mental  faculties  progressively  fail  from  disuse.  The  unhappy  suf- 
ferer from  this  terrible  disease  is  likely  to  lose  interest  in  those  objects  or 
parsnits  in  life  which  incite  to  the  exercise  of  the  mental  faculties.  This 
explanation  in  part  of  the  a])parent  etl'ect  of  epilepsy  on  the  mind  has  an 
important  practical  bearing. 

Reference  has  been  already  made  to  mild  attacks  having  an  evident  rela- 
tionship to  ordinary  epilepsy,  which  may  be  called  eplhptnitl  attacks.  It  is 
important  for  the  practitioner  to  recognize  and  appreciate  the  significance  of 
these  attacks.  They  are  considered  by  French  writers  as  belonging  to  a 
variety  of  epilepsy  which  they  call  petit  mnf,  in  contradistinction  from  the 
or^nary  form,  which  they  call  the  f/mnd  or  haut  mnl.  These  attacks  some- 
times precede  the  development  of  ordinary  epilepsy,  and  they  sometimes 
occur  intercurrent ly  in  persons  who  are  confirmed  (jpileptics. 

The  epileptoid  attacks  are  multiform.  A  sudden  loss  of  consciousness  for 
m  few  seconds  occurs  in  some  cases,  during  which  the  body  may  remain  fixed, 
the  person  apparently  being  lost  in  deep  abstraction,  the  mental  faculties 
resuming  their  operation  as  if  nothing  had  taken  place  as  soon  as  the  attack 
passes  off.  In  a  case  of  confirmed  epilepsy  under  my  observation  the  patient 
stone  time  in  the  intervals  between  the  paroxysms  was  subject  to  fre(|uent 
attacks  of  the  kind  just  described.  During  the  attacks  she  remained  fixed 
in  the  position  in  which  she  happened  to  be  when  they  occurred.  For  exam- 
ple, if  standing  and  arranging  her  hair,  the  hands  were  fixed  precisely  as 
they  were  at  the  instant  of  the  seizure.  On  some  days  these  attacks  took 
place  a  great  number  of  times,  and  the  patient  did  \u)t  appear  to  be  conscious 
of  their  occurrence.  In  the  fixation  of  the  body  and  limbs  these  attacks 
resemble  catalepsy.  In  the  case  just  referred  to  the  only  convulsive  move- 
nients  were  of  the  muscles  of  mastication.  Similar  attacks  are  sometimes 
accompanied  by  convulsive  movements  of  other  of  the  facial  muscles,  of 
the  muscles  of  the  neck,  and  by  slight  laryngeal  spasm.  In  some  cases  the 
patient  falls,  but  recovers  and  rises  in  a  few  seconds.  Loss  of  conscious- 
ness and  falling  in  some  cases  are  unattended  by  any  convulsive  movements. 
Trousseau  relates  examples  of  this  kind.  l)f  course  in  such  cases  epileptoid 
attacks  are  to  be  discriminated  from  syncope. 

In  other  epilepti)id  attacks  sudden  delirium  occurs,  continues  for  a  few  sec- 
onds, and  passes  off,  leaving  the  mind  in  the  condition  in  which  it  was  at  the 
instant  of  the  seizure.  The  delirium  is  manifested  in  different  ways.  Trous- 
seau cites  a  case  in  which  the  patient  uttenjd  a  burst  of  laughter,  and  when 
asked  why  he  laughed  he  looked  surprised,  having  no  knowledge  of  what  he 
bid  done.  The  same  author  cites  examples  of  persons  engaged  in  cr)nver- 
iiation,  debate,  or  other  occupations  abruptly,  as  if  struck  by  a  sudden  thought, 
^ing  into  the  street  bareheaded,  and  walking  until  they  recovered  themselves, 
when  they  were  able  to  return  and  proceed  with  the  matter  in  which  they 
Were  engaged  as  if  nothing  had  happened.^     The  following  example  came 

*  Vide  OiniqM  witV/cct/f,  tome  ii. 
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under  my  obsen'at ion  in  out;  ut   the  wnrdfi  of  Belle\Mie  FIojiimtii:   \m 
patient  quierly  tsiMinding  in  the  wiird  sufUlciily  uttortMl  n  cry.  and  mti  fwia  'n* 
end  of  the  ward  tu  the  other     Tlu*  urine  wa^at  tht?  (%aine  iintt?  I'lpflW 
ing  oil  the  floor  traces  of  her  course.     Having  reneht'd  the  eij<l  nf  ih«4 
slie  j<to|»|ied,  looked  eon  fused,  and  ♦juietly  returned. 

The  lullowini:?  exani[tle  uf  an  epik'ptoid  attack  i»  iDtcrestiw^  fr^tm  !t*  p 
sentiiij^  very  diiJtinctJy  the  unrn  ef^Hrptua,     A  man  thirty  V' 
been  fcir  ten  niontbji  in  di^iordered  health,  suffering  from  palpi' 
depre^bion.     He  described  pu^oxy^nlii  of  frequent  oeeun 
just  "^t.'ited  in  wldeh  be  felt  a  flash,  a.s  be  termed  it,  \\i\^. 
in  the  chest,  sametimea  in  the  abdomen,  and  sometiuievS  in  ont*  %>i  Ww  liji"- 
extremities,  rising  upward,  giving  riisi*  Uy  %  t^ense  of  suffocation^  and  na  n-athi 
ing  the  head   fnjhiwed  by  momentary  confusion  c»f  mind.       He  bud  0t^4 
fallen.     In  some  of  these  attacks  be  had  felt  js^tiffness  of  the  muscle*  of  tli|| 
jaws  and  of  the  forehead.     The  attacks  were  irregular,  but  had  n?«*\imil 
more  or  less  frei|(iently  every  wuek  for  the  preceding  ten  months.     On  Winri 
questiont'd,  he  ^nid  tbrit  the  "  fia?li  *'  gave  the  t*ensation  of  a  stream  nf  air  Mfl 
gas.      He  hnd  never  read  or  beard  of  the  epileptic  aura.      Nint'  months  »flf^| 
ward  this  patient  bad  rei'ovcred  bi»  former  health,  and  no  longer  hjid  tb 
paro5\>jn»»  above  do^seribed, 

Oibcr  attacks  consist  of  conTul»ive  movements  of  ccnatn  rou«clcr*  m\hm^ 
dcdirium  or  loss  of  consciousneas.     In  a  cum?  under  my  observation 
a  young  man  apparently  in  perfect  bcalth.  first  consulted  me  for  ih: 
occurrence  of  convulsive  movements  of  the  upper  extremities,      From  tmn 
10  lime  the  hands  were  violently  jerked,  and  whatever  he  might  \uY\m  t^l 
hold  at  the  time  wag  thrown  with  great  force.     It  wa^  unttafe  for  him  t^*  boljl 
fragile  articles.     A  careful  examination  in  this  ca»e  revealed  notbiui;! 
mal  save  the^e  convulsive  moremenis.     They  becatue  mortj  and  more  frt 
and  shortly  they  extended  to  the  lower  limb8,  so  that  be  was  re  r     '  ^'   fti 
down  for  an  instant,  (^ttill  without  lo^*i  uf  eant«ciouMnee^8.     At  I 
lapse  of  several  weeks,  he  bad  a  sev«re  partixysm  of  ^ 
afterward  beeanie  i"t«tablisbed.     Id  a  eut^e  under  my 
oxysms  oeeurred  daily  more  or  less  fre<jUL*ntly,  in  whir.li  tlic  iuiui  u.i.^  tg 
drawn  toward  the  right  shoulder,  and  retained  there  for  a  few  Mc*vfmlH. 
affection   bad  existed  for  five  yeur.s  without  eventuating  in 
paroxy^nj^,  boweverj  bud  inereased  in  frequency  and  severity, 
to  have  loss  of  conseiou.-^ness  for  n  few  seconds,  although  be  Ifl 

other  reHpectti  the  patient  was  apparently  well.      Being  a  y        .    ^    y| 
he  suffered  from   the  anxiety  incident  to  n  knowledge  <»f  the  fact  tli 
attacks  might  be  premonitory  of  the  gr.avcr  epileptie  panixvi^ms.    Thr 
afterward  he  wrote  to  me  that  the  paroxysm*  were  not  mare  firrqufl 
more  severe,  causing  bini  to  fall.      Ho  stated  that  they  were  ccmtmll 
Idrge  do^cs  of  the  hrcimide  of  pntji^sium.     i!^ub.s<*quently  be  had  mmt.  \i 
tixysms  of  well-marked  epilepsy.      In   18T9  he  reported  to  mc  that 
epilepsy  nor  the  epileptoid  attacks  hnd  occurred  for  several  vearn. 

In  the  case  of  a  girl  aged  twelve  years  the  att>aek.<  pr*  "    'ui  fo| 

features;  Almost  daily,  often  at  the  breakfast-table,  she 
a  changed  exprcHHion  of  countenance,  appearing  ai«  if  i 
Uttered  sonic  exclamation  as  if  j^nrpriscd,  and  her  cnnsi  j  *^\ 

a  few  seconds*  .Sometimes*  the  face  was  dist-jirted.  VV  hen  e«>ii9daii9i 
returned,  she  almot-t  invariably  asked,  •*  What  time  is  it  ?'*  Ther»  kid  i 
been  any  convulsive  movements  of  the  limbs,  but  they  w<5re  somctimw  ftf 
There  was  never  any  .«ipasm  of  the  glottis, 

Epileptoid  attacks  occurring  in  persons  wb©  have  nore?  "  ivar 

epileptic  paroxysms  arc  to  be  considered  a^  .Ln-.rlf.if  .  lutl..  .j(|it| 
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which  is  essentially  that  of  epilepsy.  ITciice  the  obvious  iniportanco  of  not 
overlooking  their  significance,  in  order  t^i  prevent,  if  pos.siMti,  the  fnlly-dovel- 
dped  malady  which  is  foreshadowed.  Facts  showing  how  frequently  epilcp- 
toid  attacks  occur  without  being  followed  by  the  graver  form  of  the  disea.^e 
ire  wanting,  but  it  is  certain  that  the  latter  by  no  means  invariably  follows. 
The  physician,  therefore,  should  not  excite  unduly  the  fears  of  the  jiaticnt  or 
friends  by  predicting  that  these  minor  forms  are  necessarily  the  precursors 
of  the  graver  form. 

The  TREATMENT  of  cpllepsy  relates  to  the  management  of  the  paroxysms 
Aod  to  measures  for  efl'ecting  a  cure.  The  latter  are  to  be  employed  \\\  the 
intervals.  Curative  treatment,  as  in  other  of  the  neuroses,  may  be  cunveni- 
eotly  considered  as  rational  and  empirical. 

The  rational  treatment  con.sists  in  deriving,  as  far  as  possible,  indications 
from  an  investigation  of  each  case  with  regard  to  the  state  of  the  system, 
coexisting  disorders,  and  circumstances  which  may  be  suspected  nf  standing 
in  a  causative  relation  to  the  malady.  If  the  patient  be  t»f  a  full  habit  or 
plethoric,  dietetic  and  other  measures  addressed  to  this  state  are  rationnlly 
indicated.  If.  on  the  other  hand,  the  patient  be  anaemic,  measures  of  an 
opposite  character  are  indicated.  I)isorders  of  the  digestive  system,  uterine 
mlTeccious,  and,  in  short,  morbid  disturbances  anywhere  in  the  economy, 
should  receive  appropriate  treatment,  as  th(!y  may  possibly  be  in  sc»me  way 
concerned  in  the  development  or  perpetuation  of  the  malady.  The  prcMcnee 
or  otherwise  of  ta^nisc  is  to  be  ascertained.  Inquiries  with  respect  to  syj)hilis 
mre  nf»t  to  be  forgotten.  Phimosis  calls  for  ajiprnpriate  surgical  treatment. 
Habits  itf  life  with  respect  to  the  probable  or  possible  causation  are  lo  be 
»cnitinize<].  Overtasking  of  mind  «)r  body,  undue  exposure  on  the  one  hand, 
and  sedentary  habits  on  the  other  hand,  the  facts  with  regard  to  mental  and 
moral  influences,  the  abuse  of  alciilinlic  stimulants,  the  immoderate  use  uf 
tobacco,  and  especially  over-indulgence  in  venery  or  the  practice  of  mnstur- 
bttion.  are  to  be  inquired  into.  In  brief,  an  im])ortant  part  of  the  ratinnal 
treatment  con.sists  in  enforcing  observance  in  all  respects  cd'  the  laws  of 
health.  It  is  unnecessary  to  con.sider  the  many  and  varied  details  which 
this  part  of  the  treatment  involves. 

The  empirical  treatment  consists  in  the  employment  of  remedies  or  thera- 
peutical measures  which  experience  has  shown  to  be  sometimes  curative. 
The  number  of  these  is  large.  It  would  require  many  pages  simply  to 
enumerate  the  drugs  the  curative  efficacy  of  which,  in  certain  cases,  has 
been  attested  by  honest  and  competent  observers.  The  list  is  so  extensive, 
the  testimony  with  respect  to  ])articular  remedies  is  so  conflicting,  and  the 
instAnces  of  incurable  ej)ilepsy  are  so  many,  that  practitioners  are  likely  to 
enter  upon  the  treatment  of  a  case  without  much  expectation  of  success.  Kor 
the  reasons  just  stated  the  disease  is  not  infrequently  allowed  to  continue 
vithout  persevering  efforts  to  effect  a  cure ;  and  this  fact  may  in  a  measure 
icctiunt  for  the  number  of  cases  in  which  patients  remain  hopelessly  e])ilep- 
tic?.  Of  the  host  of  remedies  whi<-b  have  been  employed,  many  have  duubt- 
lesa  proved  successful  in  a  certain  pn»portion  of  cases ;  but  without  any 
disposition  to  deceive  either  themselves  or  others  practitioners  have  often 
been  led  to  over-estimate  the  success  of  different  remedies  by  not  making 
allowance  for  the  following  facts:  An  active  remedy  will  frcjjuently  prevent 
recurrence  of  the  paroxysms  for  a  considerable  period.  I'nder  the  use  of  a 
certain  remedy  a  patient  passes  weeks  or  months  without  a  f»aroxysm  ;  he  is 
ready  to  believe  himself  cure<l,  and  the  phy.sician  is  happy  to  participate  in 
the  belief.  Now,  sooner  or  later,  the  paroxysms  in  most  cases  return.  aii<l  the 
patient  despairs  of   benefit  from   treatment  or  consults  another  physician. 
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The  returo  of  the  malady  may  not  be  known  to  the  physician^  who  hid  nrj^^j 
posed  that  a  cure  wa»  effected,  and  in  the  mean  time  he  may  have  ri'pnn<  * 
the  case  as  one  cured  by  the  remedy  employed.  A^ain,  the  panixj^mti 
in  some  eajaea  to  recur  for  weeks  or  months  or  yeartt  without  any 
[  huve  notes  of  a  e.i.se  in  which  paroxysms  more  or  less  In  numli 
inonthj  and  sometimes  fifteen  or  twenty  iu  twenty-four  huurs,  hud 
for  sixteen  years,  a  ^reat  variety  of  remedies  havint^  bt?eii  tried 
avail;  and  at  length,  after  all  treatment  had  been  discontinued,  the  pui 
ceased  to  recur  for  ten  or  twelve  years,  when  they  again  returned, 
lon^*  interval-  Makin^%  however,  due  allowunee  for  the  teniporury  iiitirni 
tion  of  the  malady  either  by  the  treatment  or  ejpontaneously,  there  n*mtiiii 
certain  number  of  undoubted  cures  effected  by  different  remedies.  I 
of  this  fact,  cases  should  not  be  abandoned  without  the  faithful  trial  oj 
remedies.  Of  the  various  remedies  which  have  been  crin^idered  as  cm 
those  within  late  years  and  at  the  present  time  in  most  repute  are  the  WIoi 
ing :  The  nitrate  and  other  preparations  of  silver,  preparations  of  fiiic.  dii 
taliS;  opium,  the  narcotic  extracts,  especially  belladonna,  and,  above  aIL 
bromide  of  potassium. 

The  nitnite  of  silver  has  hing  been  a  remedy  for  epilepsy,  ar^llts  occifiam 
efficacy  rests  on  abundant  testimony.     That   it  will  not  effect  a  care  ia  (* 
majority  of  cases  is  not  a  sufficieut  reason  for  failinjr  to  make  trial  uf  it 
cases  which  resist  other  remedies.    Beginning  with  a  fYuetion  uf  a 
times  daily,  the  dose  may  be  gradually  increased  to  three  or  1 
An  effect  of  the  prolon*red  use  of  this  remedy  in  s*ime  cases  is  to 
in  mind — namely,  permanent  blueness  of  the  skin.     To  avoid  this  e 
remedy  should  be  suspended  for  n  time  after  having  been  continued 
or  three  months.     The  oxide  of  silver  is  less  likely  to  produce  di^coli 
of  the  skin,  hut  is  less  powerful  as  a  remedy. 

Of  the  prcpiirations  ni^  zinc,  the  oxide  has  l>een  found  curatire  hy  di 
observers,  and  was  advocated  especiully  by  licrpin*  who  claimed  that  ni  kil 
hands  a  cure  was  effected  by  this  remedy  in  2t»  of  42  cases.  The 
administration  advised  by  Herpin  is  to  f^ive  at  firsl  from  »ix  to  eight 
daily  in  divided  doses  an  hour  after  each  meal.  The  quantity  *rivpn 
to  be  increased  by  two  trrains  each  week  until  it  reaches  forty -fjye  jrnuni 
this  quantity  to  be  continued  for  throe  months.  The  remedy  is  not  to  b 
discontinued  after  the  cessation  of  the  tits. 

The  prospect  of  effcctinj^  a  cure  occ<»rdin^  to  TIerpin,  by  tliis  or  m 
other  things  being  equaU  is  proportionate  to  the  sniall  number  »'1 
have  occurred.     If  there  have  been  more  than  five  hundred 
bility  of  a  cure  is  extremely  small.      In  a  fVw  cases  under  m;.  _ 

which  the  treatment  as  laid  down  by  Herpin  was  faithfully"  earned  out  »' 
remedy  proved  unsuccessful.  The  cases  reported  by  thi»  author,  huwrt<^| 
afford  indubitable  evidence  of  a  certain  amount  i>f  curative  power;  ami  fi 
reference  t45  any  remedy  for  this  disease  there  is  no  known  mi?ans  of  detnioiu' 
ing  beforehand  whether  it  will  be  likely  to  prove  successful  in  any  jiarticjibf 
case.  In  the  cases  in  which  I  have  tried  this  remedy  it  has  been  V'^'  'f'  ■'* 
continue  it  long  after  the  maximum  of  quantity  is  reached,  on  : 
the  strung  antipathy  to  it  which  the  patient  acquircn.  In  a  t 
after  his  pn>.e  essay  Her|^in  advused  the  lactate  in  preference* 
xinc.  Babington  advocated  tht?  sutfdiate  of  zinc,  and  earned  tie  nii 
giwn  prr  diem,  for  several  weeks  in  successitm,  to  thiriy-i«ix  grains 
pruducing  nausea.  The  pho»phate  and  the  valerianate  uf  sine  hovr 
recommended. 

The  araraoniated  copper  has  been  found  cumtive.     Of  1 
excluiiively  with  this  remedy  by  Herpin,  4  were  cured,     lli- 
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0,  increased  gradually  to  four  or  fire  grains.  The  sulphate  of  copper  has 
been  employed  successfully. 

igitalis  is  said  to  have  been  long  a  remedy  of  much  repute  in  Ireland  for 
pay,  and  its  efficacy  was  attested  by  Sharkey,  Crampton,  McCormack,  and 
igan.  The  infusion  is  the  preparation  to  be  preferred.  The  quantity 
]  daily  is  to  be  increased  to  the  amount  which  is  tolerated,  and  continued 
lily  for  several  months. 

>iain  is  among  the  remedies  recommended  as  sometimes  curative,  and 
ips  it  deserves  a  trial  more  extended  than  appears  as  yet  to  have  been 
I  to  it.  The  evils  of  the  habitual  use  of  opium  are  to  be  considered,  but 
a  fair  probability  of  effecting  a  cure  of  the  epilepsy  the  physician  would 
ftiranted  in  exposing  his  patient  to  this  danger. 

the  different  narcotic  extracts,  belladonna  has  the  strongest  claims, 
I  on  the  testimony  of  different  observers.  Trousseau  was  an  ardent 
»te  of  this  remedy  as  capable  of  effecting  a  cure  in  a  certain  proportion 
ses,  and  of  frequently  ameliorating  the  condition  of  epileptics  when  it  fails 
[>Ye  curative.  Trousseau  insists  that  a  fair  test  of  this  remedy  requires 
>nt]nuance  for  a  period  not  limited  to  months,  but  embracing  several 
;.  His  mode  of  administration  was  to  begin  with  a  small  dose  of  the 
ct  (gr.  \)  once  daily,  to  be  continued  for  a  month  without  increase.  At 
nd  of  each  month  the  dose  is  to  be  doubled,  until  as  large  a  dose  as  can 
nveniently  borne  is  reached.  The  tolerance  of  the  remedy  differs  in  dif- 
t  cases.  After  the  disease  is  perceptibly  modified  the  doses  are  dimin- 
in  the  same  manner  as  they  were  increased.  Atropine  may  be  employed 
ju  of  belladonna,  the  mode  of  administration  being  similar.  With  the 
f  belladonna  or  atropine  Trousseau  frequently  combined  the  employment 
e  nitrate  of  silver,  the  sulphate  of  copper,  and  the  lactate  of  zinc.^ 
all  the  remedies  at  the  present  time  known  to  have  any  controlling  influ- 
OTer  this  disease,  the  bromide  of  potassium  justly  takes  the  lead.  This 
iy  has  not  proved  as  successful  in  effecting  permanent  cures  as  was 
IfMited  twenty  years  ago,  when  it  was  first  employed  in  this  disease ;  but 
MDsiderable  proportion  of  cases  paroxysms  do  not  recur  while  the  remedy 

nse,  and  when  this  result  is  not  obtained  the  recurrence  of  the  parox- 
ifl  often  rendered  less  frequent  and  their  severity  is  diminished.  It  has 
«d  permanent  cures,  making  due  allowance  for  occasional  spontaneous 
eries,  but  probably  the  number  of  instances  is  not  large.  The  remedy 
be  carried  to  the  extent  of  producing  distinct  bromism.  The  doses 
red  differ  considerably  in  different  cases  owing  to  difference  of  tolerance. 
in  adult  a  scruple  of  the  salt  may  be  given,  at  first  twice  or  thrice  daily, 
e  doses  are  to  be  increased  until  the  desired  effect  upon  the  disease  is 
iced,  unless  bromism  be  induced,  even  if  forty,  fifty,  or  sixty  grains  in 
dose  be  reached.  Whenever  bromism  is  produced,  the  remedy  should 
seontinued  for  a  few  days  and  then  resumed.  If  no  effect  upon  the  par- 
ms  be  produced  within  two  or  three  months,  it  is  useless  to  continue  the 
dv  longer.  Having  ascertained  the  effect  produced  upon  the  disease  and 
oleranceof  the  remedy,  it  should  not  be  discontinued,  except  at  intervals, 
oe,  two,  or  more  years  ;  that  is,  provided  the  paroxysms  be  prevented  or 
ered  infrequent.  It  does  not  seem  to  be  as  yet  ascertained  how  far  the 
r  bromide  salts  share  in  the  efficacy  of  the  bromide  of  potassium.  They 
iM  be  substituted  for  the  latter  if  it  be  not  well  tolerated.  The  hydro- 
tic  acid  appears  not  to  have  the  same  effect  as  the  bromide  of  potassium, 
it  has  even  been  thought  to  increase  the  frequency  of  the  paroxysms.  It 
f  course  important  not  to  carry  the  use  of  the  bromide  of  potassium  to  the 
»l  of  causing  an  alarming  degree  of  bromism  ;  and  the  fact  that,  given 

*  Qinique  midicale. 
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too  largely  or  continued  in  large  dopes  too  long,  il  h  a  daii«reroiid  tojiiisil 
is  out  to  be  toet  sij^ht  of.     The  following  ca^e  h  uf  lnt«re»t  a.<9  t^liiurf 
value  of  Hic  remedy  and  the  l^^krance  of  large  dottc^  fur  a  loup  lime? 
€pili'|)tic  patient  earue  to  mv  about  8tx  year^  ago.  and  waa  placed  upon  t!i 
bromtde  of  potassium,  which   wai?  given  pr*/ity  steadily  for  tw^i 
quantity  /?«rr  dwttt  bein^  about  a  drachm.      During  thin  period  tin 
wore  infretjucnt  und  li^hL     The   *^«antity  prr  t/tem   wan  i«  u 

drachms^  and  continued  steadily  for  about  two  years.      Ihinji_  ^1  h 

had  but  a  few  paroxysms,  and  they  were  not  severe.    Of  bia  owu  i 
some  misapprehension,  he  increa44<sd  the  quantity  ^/<rr  ifirtn  tu  thf. 
which  he  took  for  about  two  years.      During  tbi«  period  he  ^hh  vmm 
paroxysms.    At  the  end  of  the  two  yeai's  he  came  to  F>ee  me.  and  I  wm 
at  once  by  his  appearance.     His  face  had  a  vacant,  idiotic  e^ipreiMiioa, 
walked  with  a  staggering  gait  like  that  of  a  drunken   man. 
bromi^m,  I  then  a.sccrtained  the  ((tiantity  which  he  had  b«H«n  taking 
past  two  years.     1  diroct<3d  him  at  once  to  suspend  the  remedy.     He 
for  a  week  or  two,  but  on  ucconnt  of  inability  to  t«jeep  he  rc!^umed  the  do 
of  a  drachm  at  night.     Mcanwlulc,  he  had  a  severe  paroiyem,     Aft4aaf< 
weeks  the  hromism  had  entirely  disappeared.     He  has  continued  the  nsmv^] 
in  t)ie  do^e  of  a  drachm  at  night,  and  for  two  months  there  has  biseii  iiur«?<jai 
rencc  of  the  paroxysms. 

The  fact  of  syphiiis  having  existed  at  a  period  even  remote  sh<m]d  \m\ 
the  employment  of    the    antisyphilitic   medication — namioty^  the    iinhdo  «>f( 
potassium   and  the  bichloride  of  mercury < 

It  will  suffice  tf»  mention  gome  other  remedies  which  s^re  worthy  of 
in  the  cases  in   which  the  bromides  fail,  such  as  strychnia^  or  nwx  voi«iii»] 
recommended  in  i^mall  doses,  especially  by  .Marshal]    Flail;  rufvl-lon  umbil 
CU9,  nn  ounce  of  the  fresh  juice  or  half  a  drachm  of  the  in^i  ii«  tJ 

be  given  twice  daily  ;  indigo,  beginning  with  moderate  dosc:^  wu..  ,,.,,,  .^^iiip 
the  amount  whiidi  the  /stomach  will  bear  ;  valerian  in  large  doMe8.  coatiiitti 
for  a  long  peri<id  ;  musk,  camphor,  cimicifuga,  and  the  oil  of  tur(*eotine. 

Van  dcr  Kolk  a.ssertcd  that  counter-irritation  over  the  nucha  by  mean*  • 
wet  cupping,  sctons,  and  ii^sues  proved  .smcccssful  in  his  hands.     Others  il»ft 
tave  claimed  success  for  thew*  raeasureSp 

Under  the  supposition  that  the  paroxyi^m  depends  upon   a  inor^ 
springing  from  Mome  part  more  or  lo^s  remote  from  the  nervuus  i 
that  the  aura  indicates  the  point  of  departure  of  thin  agency,  it  ha* 
po**ed  to  interrupt  the  nervous  con»municati»»ns  with  the   part  by  ni 
ligatures,  section  of  nerves,  the  actual  cautery,  and  even  aii4putati<i 
extremity;  but  in  the  great  majority  of  cases  par«>xy(*m»  art    rnJ  i 
by  an  aura,  and  when  this  exists  there  is  no  ground  for  the 
It  denotes  a  causative  agency.     It  is  claimed  that  in  ^n\nv  U\r:   •. 
an  aura  starts  from  an  extremity.it  counter-irritant  applied  betwcirfo  ihtbl 
ing- point  and  trunk  has  succeeded  in  arresting  the  par»»3ty>«j. 

Surgical  measures  for  the  cure  of  epilepsy,  in  addition  tu  thoi«e  juft  alia 
t-Ji,  are — ligation  of  the  carotids,  tTacdiof>t<iiny,  und,  after  injur"        '     ' 
trephining.    Ligation  of  one  or  both  id"  the  carotids  bus  bren 
bnt  the  results  do  not  warrant  its  being  recommended.     The  Muut  u 
tracheotomy,  which  was  warmly   ndvoeated  by  Marshall    Ilalb     Tre| 
when  there  h  reason  to  believe  that  the  epilep?iy  mav  depend  on  di 
fracture  of  the  internal  tahlc  of  the  skull,  spicula  of  bone,  ur  a  coUn 
blood  ar  pus,  is  a  w.irrantable  operation*     In  35  case^^  eollccted  and 
by   Prtif.  ^t-ephen    Smith,   tlie    results   of   tlni^    t»pemtiMTi    ^vir*'    un 
**  Relieved*  but  not  cured,  3,    Immediate  relief  nftt ! 
fiot*>  tif   ri^'^iilt,   2,      E^'lieved    for    une    munth    nr    in 
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tween  one  and  six  months,  3 ;  between  six  months  and  one  year,  6 ; 
^ween  one  and  five  years,  3 ;  set  down  curedy  but  lapse  of  time  from  date  of 
nation  to  time  last  seen  not  given,  7.*'  * 

[t  remains  now  to  consider  the  treatment  called  for  during  the  paroxysms. 
ese  are  rarely  witnessed  by  the  physician  save  when  a  series  of  parux- 
18  occur  in  rapid  sucoe^^sion.  The  duration  of  a  single  paroxysm  is  so 
rt  that  if  the  physician  do  not  happen  to  be  present  it  ends  before  he 
ihes  the  patient.  The  instructions  to  friends  or  attendants  should  be  to 
?e  the  patient  on  a  bed  if  practicable,  and  not  to  attempt  to  restrain  by 
•e  the  convulsive  movements.  All  articles  of  dress  which  constrict  the 
k  or  chest  should  be  removed  or  loosened.  To  prevent  wounding  of  the 
nie  a  roll  of  linen  or  a  piece  of  soft  wood  may  be  introduced  between 

teeth.  A  congregation  of  spectators  around  the  patient  should  be  pre- 
ted,  and  free  ventilation  should  be  provided  for.  The  patient  should  be 
t  quiet  after  the  paroxysm  has  ceased,  and  be  soothed  by  cooling  lotions 
;he  head. 

Ipileptics  should  sleep  in  beds  with  raised  sides  to  prevent  injury  from 
ig  thrown  upon  the  floor  by  the  convulsive  movements  if  a  paroxysm 
ir  during  the  night.  They  should  be  under  observation,  as  far  as  prac- 
ble,  during  the  night,  for  death  from  suffocation  has  resulted  from  the 
;  being  pressed  into  the  pillow  during  a  paroxysm. 
Vhen  a  series  of  paroxysms  occur  measures  may  be  employed  to  prevent 
r  recurrence.     Ether,  valerian,  belladonna,  and  opium  may  be  given  fur 

object.  The  most  effective  measure  is  the  inhalation  of  four  or  five 
ps  of  the  nitrite  of  amyl  at  the  instant  of  a  premonition  or  of  the  occur- 
»  of  a  paroxysm.  This  drug  arrests  the  paroxysm  by  relieving  the  spasm 
erebral  arteries.  Patients  may  be  provided  with  this  remedy  for  the  pur- 
»  of  warding  off  a  paroxysm.  A  paroxysm  may  perhaps  be  postponed, 
it  18  doubtful  if  it  be  preventable,  by  any  measures  resorted  to  when  pre- 
litiona  are  experienced.  In  a  case  under  my  observation  a  friend  sat  by 
side  of  a  patient  the  whole  of  an  afternoon,  and  when  the  premonitidn 
I  felt  dashed  a  little  water  into  the  face.  The  paroxysm  was  apparently 
rented  for  the  time,  but  it  occurred  as  soon  as  the  effort  to  prevent  it  was 
!ontiDued. 

i  bighly  important  point  connected  with  the  management  of  epileptics 
tea  to  measures  to  prevent  deterioration  of  the  mental  faculties.  In  so 
as  impairment  of  mind  proceeds  from  disuse  of  the  mental  faculties,  it 
f  be  obviated  or  retarded  by  taking  pains  to  secure  as  much  exercise  of 
§e  faculties  as  practicable.  It  conduces  greatly  to  an  alleviation  of  the 
lappy  condition  of  epileptics  for  them  to  participate,  as  far  as  practicable, 
the  interests  and  social  enjoyments  of  life ;  and  if  practicable  it  is  some- 
les  desirable  to  conceal  from  them  the  nature  or  the  extent  of  the  malady 
h  which  they  arc  afflicted.  I  have  known  marriage  to  be  advised  by  the 
^acian  in  the  case  of  a  young  woman.  Such  advice  cannot  be  too  stron^^ly 
isared.  There  is  no  ground  to  expect  that  the  malady  will  be  favorably 
ected  by  marriage.  With  reference  to  this  step,  it  is  the  duty  of  the  phy- 
ian  to  explain  fully  to  the  family  of  the  patient,  if  nut  tu  the  patient,  the 
tare  of  the  malady. 

The  existence  of  epilepsy  is  an  important  fact  in  certain  medico-legal  cases. 
1  the  transient  delirium  which  sometimes  succeeds  e))ilcptic  paroxysms,  and 
bieh  may  be  incident  to  epileptoid  attacks,  violence  to  others,  and  even 

'Vide  article  on  the  "Surgical  Trentment  of  Epileiwv,"  etc..  Nnc  York  Journal  of 
rfl&fne,  March.  lSo2.  Prof.  Smith  in  this  artit'ie  j^nves  a  winimary  of  facts  with 
^KCt  to  setons.  isBties.  cnuterizations  and  muxno,  operations  on  the  scalp,  tradic- 
MIT,  amputation,  operations  on  the  nerves,  operations  on  the  arteries,  and  trephining. 
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Iiuii]H'ni<%  iiiiiv  be  coraraitted.     The  oceat^ional  occUfT6Tlc<s  of  doliritim.  it«r^: 
for  hours  or  dtiy^,  in  eonticction  with   the  di&ea^e,  is  lo  hv  Lome  tn  oitnd  m 
giving  uit^dieal  testimony.    An  epileptic  under  tuy  ub»erTalion,  a  '|tiiet, 4i<ilr  J 
man,  has  repeuiedly  said  to  tne,  with  an  appeuraiioe  of  much  cune«ra^  llul  1 
ho  had  fears  that  he  might  kill  some  one,      lie  stated  that  he  Wa^  cvindCiosi ] 
at  the  moment  of  an  intense  desire  to  kill  any  one  w!io  irritrtie^l  hm 

The  treatment  of  cases  in  which  epileptoid  att;i  biitl 

"without  the  occurrence  of  epilepsia  j^ravior,  u  e^-  u  io ! 

casea  of  the  latter  form  of  the  diiscuse. 


CHAPTER    VIII, 
THE    NEUROSES   (Coxttnued). 

Hysteria.— Hv5tero-cpilepsy,— CVi  talc?  psT.— 'Ecstasy. — S<itn«ainbiiltstii.— Tifl 

Hysteria* 

THE  name  hysteria,  as  comjnouty  u»ed^  erabmccs  a  multipliritT  of  nf^ 
phenoiuena.  It  is  u»ed  to  denote  an  abnormal  condition  of  thr  otfTMi 
system  and  of  the  mind,  entering  largely  as  a  morbid  clement  into  a  vinftj^ 
of  affectionij.  The  hysterical  condition,  as  re^rds  the  mind,  iiiToh<*!»  ft  noi" 
bid  susceptibility  to  emotions  and  a  defective  power  of  the  will  to  rratnil 
their  manifestations.  A  person,  whether  male  or  female,  is  »aid  to  U  l^Ti 
terical  who  vreeps  or  laughs  irrepressibly  on  inadeijuate  occ;i  1  wH''' 

these  emotional  acts  are  incons^nious.     Frcffuently  the^e  ni  hb  • 

opposite  emotions  occur  in  alternation  and  with  an  abrn|> 
ing  and  laughter  are  physiological  acts  when  they  mpr 
are  natural;  that  is, excited  by  adcvjuate  causes  and  not  * 
which  observation  shows  to  be  consistent  with  health*      I 
ologieal  when  they  do  not  represent  corresp<inding  emotions  f*r  wh« 
proceed  fnvm  emotions  w^hieh  are  unnatunil  in   view  of  the  eircuu 
under  which  they  occur.     The  emotions  may  be  real,  but  morbidly  t 
or  in  morbid  excess.     On  the  other  hand,  the  hysterical  nn ni !'••<[. itl 
some  cases  simulate  emotions  which  do  not  exist.     Patients 

violently  without  experiencing  mental  anguish,  and  laugh  ttiuii ,>^Jr^ 

out  enjoyment.     An  intelligent  and  estimable  lady  in  advanced  life,  who  ^ 
under  my  observation  for  many  years,  was  subject  to  spells  of  y*'  - 
explosive  sounds  resembling  those  of  laughter,  from    which    fi 
she  was  unable  to  refrain.     They  were  called,  in  the  family,  her  iau^umg  j 
ecreaming  fits.     These  were  tlic  only  hysterical  phenomena  in  the  < 
it  was  frei|uently  necessary  to  administer  a  full  opiati;  to  arr» 
A  lendcficy  to  exaggerate  subjective  symptoms  of  disea^* 
tlie  hysterical  condition,  proceeding  sometimes  from  an  exag_  u.-^ 

existing  symptoms  and  sometimes  from  a  morbid  desire  to  <  feit 

sympathy.      It  is  an  iitiportant  part  of  the  knowledge  and  '  dn 

titioncr  to  make  due  allowance   for  this   tendency  in   his   ;: 
symptoms.     In  some  cases  a  morbid  perversion  of  the  mind  leatiji  put 
undertake  to  practise  gross  frauds  as  regards  their  ailments      Tli 
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B  extraordinary  disorders,  and  resort  to  ingenious  and  persevering 
of  deception.  Here,  too,  the  knowledge  and  tact  of  the  physician  are 
into  requisition.  He  meets  not  infre({uent1y  with  hysterical  malin- 
as  well  as  hysterical  self-deception.  Owing  to  the  facts  just  stated, 
a  is  associated  in  the  minds  of  niuny  with  either  imaginary  complaints 
tsitioD ;  and  hence  many  are  loath  to  consider  themselves  as  affected 
materia,  and  the  physician  learns  reserve  in  the  use  of  this  term  in  his 
tirse  with  his  patients, 
r  symptoms  of  the  hysterical  condition  are  a  painful  sense  of  constric- 

the  epigastrium  and  the  sensation  of  a  foreign  body  in  the  throat, 
as  the  globus  hifntencvs.  To  these  a  great  number  and  variety  of  mor- 
isations  might  be  added,  such  as  cephalalgia,  tinuitus  aurium,  eructa- 
ibdominal  tympanites,  irregular  chills  with  yawning  and  stretching, 
J,  twitching  of  muscles,  cramps,  etc.  etc.  The  nervous  and  mental 
r  which  constitutes  what  is  commonly  called  the  hysterical  condition 

associated  also  with  a  host  of  affections.  This  condition  may  enter 
r  less  as  an  element  into  almost  any  disease.  There  arc  certain  affcc- 
\en  found  associated  with  symptoms  denoting  this  condition.  It  will 
to  enumerate  the  more  important  of  these,  as  follows:  1.  Neuralgia, 
lly  supraorbital,  cervico-occipital,  and  dorso-intercostal.  A  form  of 
ia  almost  pathognomonic  is  that  in  which  the  patient  describes  the  pain 
oduced  by  driving  a  nail  into  the  head  (clavus  hystericus).  2.  Ilyper- 
a  of  the  surface,  either  limited  to  certain  situations  or  diffused  over  the 
Affecting  the  abdominal  walls,  this  simulates  in  some  cases  peritonitis. 
^sthesia,  local  or  general.  This  is  sometimes  unilateral  (hemianaesthe- 
d  it  is  generally  of  the  left  side.  Not  infrequently  the  sensibility  to 
Diains  while  the  sensibility  to  pain  is  lost  (analgesia).  4.  Different 
fl  of  functional  paralysis,  especially  paraplegia  and  nervous  aphonia. 
so-called  hysterical  cough.  (Vide  p.  298.)  6.  Hyperajsthesia  of  the 
Bimulating  grave  articular  disease.     *7.  Pain  and  tenderness  over  one 

of  the  ovaries,  oftencr  on  the  left  side.  8.  Retention  of  urine.  9. 
i  diminution  or  suppression  of  urine  (ischuria). 
t  I  have  called  the  hysterical  condition  embraces  the  milder  manifesta- 
*  hysteria.  Severer  forms  of  the  affection  are  hysterical  paroxysms 
erized  either  by  convulsive  movements  or  coma  more  or  less  complete 
inm.  In  some  cases  convulsions  constitute  the  most  prominent  feature 
laroxysms,  coma  in  these  cases  usually  coexisting.  In  other  cases  coma 
frithoot  convulsions,  but  the  coma  may  precede  or  follow  convulsions, 
some  cases  delirium  is  the  prominent  feature.  The  severer  forms  of 
fc,  therefore,  may  be  considered  as  threefold — namely,  hysterical  con- 
B,  hysterical  coma,  and  hysterical  delirium. 

■erical  convulsions  occur  in  persons  subjectto  the  milder  manifestations 
',eria,  and  the  latter  are  frequently  premonitions  of  the  former.  The 
»ment  of  the  paroxysm  is  generally  gradual ;  the  convulsions  are  pre- 
»y  notable  distress,  referred  to  the  epigastrium,  by  a  sense  of  choking 
K*ation,  and  sometimes  by  a  feeling  as  if  a  solid  body  or  ball  ascended 
le  abdomen  to  the  throat  (ghhus  hystericus).  The  convulsive  move- 
ire  often  first  manifested  in  the  muscles  of  the  eyelids  and  eyeballs. 
yf  the  muscles  of  the  face  are  rarely  affected,  and  hence  movements 
r  less  rapid  of  the  eyes  and  constant  nictation  are  highly  distinctive 
jsterical  paroxysm  if  the  movements  be  limited  to  these  facial  muscles. 
muscles  may  be  alone  affected,  but  frequently  the  convulsive  move- 
extend  to  the  extremities  and  trunk. 
Bttnetive  feature  of  the  convulsive  movements  of  the  body  and  limbs 

are  not  purely  automatic.    Patients  throw  their  limbs  in  various  direc- 
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tions ;  ihey  tumble  about  the  bed  with  violence,  n)iliug  ironi    '1  > 
flour,  and  striking  with  tnrec  ugttiiijit  solid  eubsUnces  if  not  ^  _ 

struggle  with  those  who  attempt  to  restrain  ihoui,  and  souit'tiitie?  nho 
prodi;^itnis  degree  of  strength.     After  making  rictivc  tuovenieiitd  fur 
niinutoH  they  rem»iin  comparjitivety  r|uiet  for  a  Umv.^  and  the  cuijvuU^ 
then  renewed.    At  tiiuc^  they  grai^p  the  throat  as  if  to  refuove  an  ubt< 
strike  the  breast,  or  tear  the  hair*     These  movcme»t»  are  in  j»reat  mtsnii 
voluntary.     They  are  directed  by  a  delirious  volition,  in  this  rvajwa  difii?ri^ 
essentially  from  the  convulalona  <d'  epilepsy  or  erlauipsia,  which  ari?  pun 
ftutomatie  or  involuntary.     Automatic  movement*,  however,  in  eertiiii  raai 
enter  tnore  or  less  into  hysterical  convulsions.     Tonic  spasDi  of  the  ixwlt^J 
muscles  of  the  trunk,  bending  the  body  backward  ?-o  thiit  the  trunkthei'ii 
lower  limbs  form  the  arc  of  a  circle,  crmstitnling  whnt  is  known  aj*  np>dk 
tnim>tf  occurs  in  some  ca^e?*  of  hysteria.    The  jaw?>  are  smi 
03  in  trismns.     In  the  intervals  between  the  active  m  auic 

are  often  rigid. 

Consciou^ncfis   during   the   eonvulsive   movctnent^   and   in   the  intf 
ippears  to  be  lof^t,  but  generally  the  patient  bus  more  or  h 
rhat  i»  said  and  done;  a  fact  wliich  the  practitit»ner  may  <-i 
account  in  the  management.     The  face  is  sometime?*  fluf»hed  and  !»t»m<nui 
pale^     Respiration  is  (dYen  notably  diaturbod»  in  8ome  vtk^A  being  ei 
rapid  and  irregular^  in  other  cases  iilow  atid  sunpirious.     U  is  extreu 
for  foamy  saliva  to  be  ej^icted  from  the  mouth  or  for  the  Utngue  lo  \ 
The  spasm  of  the  larynx  and  muscles  of  renpiration  which  ehameterld 
lepiiy  iH  wanting;  the  nostrils  are  usually  dilated;  and  nictation  anifl 
inents  of  the  eyes  getienilly  continue,     The  pulse  i>?  fretjuently  bat  little  I 
not  at  all  affected.     The  lieart,  however,  stonietimei^  acl.s  with  violcne* 
irregularity      The  tramjUillity  of  the  circulation  in  jiome  ca-^«  ij*  a  *tnkil 
feature.     The  duration  of  the  parnxysm  varies  much  in  di'V 
very  rarely,  if  ever,  rs  limit4_*d  to  a  few  moments;  and  it  lu 
period  varying  from  half  an  hour  to  sieveral  hours.     The  • 
merits  gradually  go  off,  and  the  di  sup  pen  ranee  of  thf  parox\ 
aecampanied  by  cries,  gruftns,  sighs,  loud  weeping,  or  spanmodic  iiugku 
I'opious  diuresiM  often  occurs  at  the  termination  nf  th*    tiirnxN^m 

It  is  important  to  dis<"rimin;ite  hy.Hterical  convulsion^ 
ysms  and  epileptiform  convulsions  or  eclampsia.     The 
Bents  certain   points  which  in  general  sufHcc  for  the  di 
nanjely,  the  evidence  of  volition  in  the  character  of   u...   tip-v,,,,, 
gradual  development  of  the  attack  ;  absence  of  convulsive  niovetneni 
muscles  of  the  face  except  those  of  the  eyes;  absence  of  f 
blood  upon  the  lips;  the  respiration  disordered,  but  not  8U>f 
of  the  larynx  and  respiratory  muscles;  the  long  duration  o1 
the  incomplete  loss  of  consciousness ;  and  the  occurrenec  of 
ing  the  hysterical  condition  prior  to  and  following  t1  lo.    in?  a  t< 

however,  not  to  he  lost  sight  of,  that  epilepsy  or  eel  .my  be  Citnjosn 

witli  hysterical  convuLsiona, 

Hy Htericaf  coma  enters  more  or  less  into  the  |Miro?cv:^Tn^  }nHi  de*criVHl* 
may  precede  and  follow  them.     It  is  sometime*  a*  d  by  eonvd^ 

movements  limited  to  the  eyelids  or  cycH,  but  it  or  hout  anr  eon^ 

sions.     In  a  case  of  simple,  ordinary  hysterical  coma  the  patient  lie*  nf 
rently  in  a  state  of  pndVmnd,  tranriuil  sleep.    The  counrenAnee  pr**- 
iirnl  appearance,  and  the  respiration  la  quiet,  with  perhaps  nccu 
The  pulse  is  regular,  and  is  neither  accelenited  nt*r  retiirdinl,  m 
frequently  more  or  less  rigidity  of  the  muwele,-!.       Attempts  to  r^uw 
patient  from  tliis  ^tate  arc  ineffectual  or  answers  to  questions  are  vht ' 
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much  difficulty  and  in  feeble  whispers.  The  muscles  offer  resistance 
flforts  to  separate  the  jaws.  The  quasi-comatose  state  continues  for  a 
kble  period,  often  for  hours  and  sometimes  for  days,  if  not  successfully 
«d.  Patients  in  this  state  are  not  completely  unconscious.  They  are 
iiant  of  what  is  said  and  done.  Sensibility  to  pain  is  blunted,  but  not 
shed;  pinching  or  pricking  the  skin  may  be  borne  without  flinching,  but 
iger  impressions,  such  as  are  produced  by  the  application  of  a  heated 
ner  or  the  prolonged  cold  douche,  occasion  sufiering. 
stacks  o^  this  kind  occasion  great  alarm,  and  the  physician  will  naturally 
cipate  in  the  apprehensions  of  friends  if  he  fail  to  determine  the  nature 
le  affection.  It  is  to  be  discriminated  from  apoplexy,  and  the  diagnostic 
:s  are  as  follows :  The  attacks  do  not  present  the  stertor  of  apoplexy,  and 
plegia  is  wanting;  the  pupils  respond  readily  to  light;  the  patient  is 
aps  known  to  be  subject  to  hysteria.  The  symptoms  of  the  hysterical 
ition  precede  the  coma.  The  age  of  the  patient  will  be  likely  to  be 
r  the  period  when  apoplexy  is  most  liable  to  occur ;  and  in  ordinary  hys- 
al  coma  the  nature  of  the  affection  is  generally  speedily  declared  by  the 
icy  of  certain  measures  of  treatment  to  be  presently  mentioned. 
rasmic  coma  is  to  be  excluded.  Antecedent  and  coexisting  symptoms 
ing  to  the  urine,  general  dropsy  in  some  cases,  and  the  absence  of  hys- 
al  premonitions,  will  suffice  for  this  differential  diagnosis.  Abercrombie 
ed  cases  of  fatal  coma  occurring  in  women  which  are  liable  to  be  mis- 
n  for  hysteria,  nothing  being  found  after  death  to  account  for  the  coma 
pt  cerebral  congestion.  Williams  described  these  cases  in  the  following 
s :  "A  young  female  becomes  an»mic,  and  after  exhibiting  various  symp- 
I  of  feeble  general  circulation,  with  headache,  drowsiness,  and  impaired 
>rial  functions,  suddenly  becomes  worse,  passes  into  a  state  of  stupor, 

dilated  pupils,  sometimes  varied  by  slight  manifestations  of  delirium, 
bbing  of  the  carotids  and  partial  heat  of  the  head,  and  dies  comatose, 
opening  the  head  a  small  quantity  of  scrum  is  found  under  the  arachnoid 
in  the  ventricles,  sometimes  with  a  little  lymph  (in  one  case  there  was 
;).  The  vascularity  of  the  membranes  is  remarkable,  but  the  vessels 
,  distended  are  the  veins,  and  in  the  larger  of  these  and  in  the  longitudi- 
nnas  there  is  a  firm  coaguhim.''  *  I  had  mot  with  cases  answering  to  this 
ription  many  years  ago,  before  uraemia  was  as  well  understood  as  now. 
existence  of  uraemia  in  such  cases  seems  now  to  afford  a  rational  inter- 
ition  of  the  phenomena ;  yet  I  have  met  with  a  case  in  which  repeated 
ful  examinations  of  the  urine  gave  no  evidence  of  renal  disease. 
bere  is  a  possibility  of  confounding  the  coma  dependent  on  meningitis 

hysterical  coma.  Meningitis  is  to  be  excluded  by  the  fact  that  the 
&  has  not  been  preceded  by  the  diagnostic  symptoms  of  that  disease — 
ely,  pain  in  the  head,  intolerance  of  light,  suffusion  of  the  eyes,  throb- 
:  of  the  carotids,  etc.  The  thermometer  may  aid  in  the  exclusion  of 
ingeal  or  any  other  acute  inflammation.  If  an  acute  inflammation  exist, 
heat  of  the  body  is  more  or  loss  raised  ;  whereas  hysteria,  existing  alone, 
I  not  usually  give  rise  to  any  increase  of  heat.     By  this  also  meningitis 

be  excluded  in  cases  of  hysterical  delirium.  Hysteria  may,  however, 
ttended  by  rise  of  temperature,  so  that  the  existence  of  pyrexia  in  itself 
I  not  positively  exclude  the  existcne*e  of  hysteria. 

nder  the  head  of  hysterical  coma  may  be  embraced  certain  extraordinary 
a  in  which  the  mental  faculties,  the  senses,  and  sensibility  are  suspended 
e  completely  and  for  a  longer  period  than  in  ordinary  cases.  These  cases 
likely  to  occasion  much  embarrassment  in  the  mind  of  the  young  prac- 
»ner.     As  an  illustration,  in  the  early  editions  of  this  work  I  have  given 

*  Principles  of  Medicine. 
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'    a  irirl  ten  years  old.      It  is  of  rare  occurrence  either 

•II  of  the  sexual  instinct  or  after  the  period  when  it  may 

'^fiiereal  desires  have  ceased;  but  it  stmietimes  continues 

••.     The  symptoms  which  characterize  the  hysterical  condi- 

iiiiconimon  in  males.     The  name  hysteria,  therefore,  which 

rirfors  to  the  uterus,  is  a  misnomer. 

I  appears  to  recjuire  a  peculiarity  of  constitution.     There  are 
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nind  and  body,  mental  anxiety  or  grief,  and  the  ])rostration 

lus  diseases.    The  influence  of  causes  pertaining  to  the  sexual 

blle88  been  much  exaggerated ;  but  the  agency  of  excessive 

ence  or  of  ma.<5turbation  on  the  (uie  hand,  and  of  continence 

nd,  in  certain  cases  is  not  to  be  doubted.     Sudden  disappoint- 

from  loss  of  friends,  violent  anger,  jealousy,  an<l  other  kinds 

al  excitement,  often  act  as  exciting  causes  of  an  hysterical 

Icsire  to  excite  in  the  minds  of  friends  or  others  anxiety  or 

upnish  occasion  for  interest  or  sympathy,  contributes  to  that 

r  perversion  of  the  power  of  the  will  which  enters  into  the 
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paroxysms.  The  hysterical  constitution  may  be  developed,  and  is  often  foi. 
tercd,  by  the  absence  of  wholesome  restraint  and  discipline  in  the  uunage. 
meut  of  youth,  and  by  an  unfortunate  habit  to  which  women,  aor«  thai 
men,  often  become  addicted — namely,  of  concentrating  unduly  the  atteatioi 
on  personal  sensations  and  sentiments. 

As  regards  prognosis,  hysterical  attacks  are  proverbially  devoid  of  dinger. 
The  practitioner,  however,  is  not  to  lose  sight  of  the  fact  that  hysteria  maj  be 
associated  with  affections  which  are  serious.  He  should  not  be  too  readjio 
set  down  morbid  phenomena  to  the  ai^count  of  hysteria ;  and  it  behoovea  hia 
to  be  careful  not  to  confound  hysteria  with  other  affections. 

The  TREATMENT  of  hysteria  is  to  be  considered  with  reference— ^/Jn'.  to 
the  hysterical  condition  ;  and  second^  to  the  paroxysms  which  have  becQ 
described. 

The  hysterical  condition  calls  for  remedies  to  soothe  the  nervous  8j8t«, 
but  opiates  are  to  be  avoided.  Valerian,  asafcetida,  lactucarium,  ether,  bdb- 
donna,  hyoscyamus,  and  the  valerianate  of  ammonia  are  appropriate  remcdiei 
Of  these,  the  first  two  are  the  most  efficient.  The  bromide  of  potassium  Itu 
in  some  cases  a  remarkably  soothing  effect.  Alcoholic  stimulants  should  be 
recommended,  if  at  all,  with  great  reserve,  lest  the  patient  take  advaDtige 
of  the  sanction  of  the  physician  and  resort  to  them  more  fre<juentlj  and 
freely  than  prudence  warrants.  The  most  important  part  of  the  trettmeot 
is  hygienic.  The  object  is  to  invigorate  both  body  and  mind.  With  regaid 
to  bodily  vigor,  good  diet,  abundant  exercise  in  the  open  air,  and  regular 
habits  as  regards  sleep  are  important.  With  regard  to  mental  vigor,  bttltk- 
ful  occupation  of  mind,  and  avoidance  as  far  as  possible  of  everything  cdei- 
lated  to  produce  undue  development  of  the  sentiments  and  passions  or  to 
excite  the  imagination,  are  to  be  enjoined.  The  causes  which  may  be  sni- 
pected  in  individual  cases  are  to  be  removed  as  far  as  practicable.  Tbo 
patient  should  be  encouraged  to  endeavor  to  increase  the  power  of  the  will 
to  resist  a  tendency  to  give  way  to  emotional  disturbance.  For  this  pu^ 
pose  the  discreditable  character  of  the  affection  may  sometimes  be  referrej 
to  with  advantage.  The  moral  management  will  involve  details  suited  to 
individual  cases,  which  must  be  left  to  the  discretion,  delicacy,  and  tact  of 
the  practitioner.  Cases  in  which  ailments  are  exaggerated  or  simalatod 
with  a  view  to  excite  attention,  curiosity,  or  commiseration  are  unhappily 
not  infrequent.  As  the  determination  of  the  patients  in  these  cases  is  not  to 
get  well,  the  varied  measures  of  treatment  which  are  adopted  pnive  of  coune 
ineffectual.  These  cases  sometimes  tax  severely  the  patience  and  temper  of 
the  physician. 

In  treating  cases  of  hysterical  convulsions  it  is  to  be  borne  in  mind  that 
if  left  to  pursue  their  course,  simply  preventing  the  patient  from  the  self* 
infliction  of  wounds  or  bruises,  they  would  end  spontaneously;  and  it 
would  perhaps  be  as  well  for  the  patient  if  the  paroxysm  were  allowed  to 
exhaust  itself;  but  the  anxiety  and  alarm  of  friends  generally  require! 
resort  to  measures  to  arrest  the  convulsive  movements.  The  prolong 
application  of  the  cold  douohe  to  the  head  is  generally  succeasfol.  Tbo 
head  of  a  patient  is  to  be  hold  over  a  tub  and  cold  water  poured  upoo  it 
continuously  until  the  convulsions  cease  and  the  patient  admits  beiaff 
relieved  and  begs  that  the  measure  may  be  discontinued.  RemeDberiojt 
that  consciousness  is  not  usually  abolished,  and  that  the  oonvulsions  depetd 
upon  a  delirious  volition,  the  physician  should  take  care  to  state  repettcdlj 
that  the  douche  is  to  be  persisted  in  until  the  patient  is  able  to  express  relief, 
and  is  to  be  repeated  if  the  relief  be  not  permanent.  It  is  unquestionable  tbil 
the  efficiency  of  this  measure  depends  considerably,  if  not  chiefly,  on  its  monl 
effect.     The  physician  should  also  give  to  the  iViends,  within  the  bearing  of 
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the  patient,  positive  assurances  that  there  is  no  clan*rcr  and  that  the  parox- 
Tsm  will  certainly  he  arrested.  After  the  convulsions  cease,  if  the  patient 
{m  much  distressed,  an  opiate  may  be  given,  either  by  the  mouth  or  by  the 
bj'podermic  method,  but  if  valerian,  asafuetida,  or  ether  will  suffice,  it  is  to  be 
preferred. 

In  an  ordinary  paroxysm  of  hysterical  coma  the  douche,  as  just  described, 
vill  almost  invariably  succeed  in  restoring  consciousness.  The  same  cr>urse 
is  to  be  pursued,  with  respect  to  moral  management,  as  in  paroxysms  of  hys- 
terical convulsions.  The  treatment  aft«r  consciousness  is  restoreil  is  the  same 
as  in  cases  of  convulsions  after  these  have  ceased.  In  cases  of  prolonged 
hysterical  coma  **  firing,"  repeated  from  time  to  time,  is  the  most  effective 
measure.  Nourishment  should  be  given,  forcibly  if  necessary,  and  as  sensi- 
bih'ty  and  consciousness  return  the  exercise  of  the  will  in  taking  food,  sitting 
up,  and  performing  other  voluntary  acts  should  be  enforced. 

in  hysterical  delirium,  if  mild,  the  remedies  which  have  been  mentioned, 
valerian,  asafoetida,  etc.,  with  soothing  management,  may  suffice.  If  the 
delirium  be  violent,  the  tartrate  of  antimony  and  potass^ium,  carried  to  the 
point  of  nausea,  will  be  likely  to  trancjuillize  the  patient. 

After  the  paroxysms  have  ceased  in  each  of  the  three  forms  the  treatment 
resolves  itself  into  that  called  for  by  the  hysterical  conditii»n. 

Among  the  most  remarkable  phenomena  of  hysteria  is  the  influence  exerted 
vpon  anaesthetic  parts  by  the  application  of  various  metals.  The  application 
of  metals  for  this  purpose  is  called  mftallo-therapy.  The  main  facts  were 
discovered  long  ago  by  Burge;  but  they  have  been  more  fully  studied  in  late 
years  by  Charcot  and  his  ])upils  in  the  Salpetriere  in  Paris,  where  most  extra- 
ordinary and  unusual  f(>rui8  of  hy.steria  are  observed.  It  is  found  that  the 
application  of  certain  metals  to  ati  ana'sthetie  part  restores  sensation  in  this 
part  and  often  over  a  wider  district,  and  strangely  causes  a  transfer  of  the 
anesthesia  to  an  exactly  corresponding  part  of  the  opposite  side.  The  most 
efficacious  metals  are  iron,  gold,  silver,  zinc,  and  coj^per,  but  «)thers  are  also 
employed.  Not  only  metals,  but  magnets,  blocks  of  woo<l,  mustard  plasters, 
and  other  agents  may  produce  similar  effects.  In  a  similar  way  have  been 
produced  restoration  and  transference  of  unilateral  loss  of  vi.sion,  hearing, 
taste,  and  smell.  An  explanation  of  these  strange  phenomena  has  not  been 
given,  nor  is  the  practical  application  of  metallo-therapy  of  much  importance. 

Hystero- epilepsy . 

Hysteria  and  epilepsy  are  distinct  affections,  but  they  are  not  antagonistic 
to  or  incompatible  with  each  other.  A  person  may  be  subject  to  both,  and 
it  may  happen  that  hysterical  phenomena  may  ])recede  or  follow  an  epileptic 
paroxysm.  The  term  hystero-epilepsy,  as  used  by  Charcot  and  others,  how- 
ever, is  applied  to  cases  in  which  hysteria  simulates  more  or  less  of  the  phe- 
nomena of  epilepsy.  In  an  hystero-epiloptic  paroxysm  hysteria  is  the  jjrimary 
and  essential  malady,  but  in  addition  there  are  tonic  or  clonic  convulsions 
which  are  automatic.  The  tongue  or  cheek  may  be  wounded  and  foamy  saliva 
escape  from  the  mouth.  There  may  be  an  aura  which,  according  to  Charcot, 
often  has  its  source  in  one  of  the  ovaries.  Pressure  over  the  region  of  (he 
ovary  aometimes  excites,  and  methodic  compression  sometimes  averts,  a  par- 
oiysm.  An  important  point  of  distinction  between  a  combinatit)n  of  the 
two  affections  and  the  simulation  of  epilepsy  is  that  the  latter  does  not  involve 
a  tendency  to  the  recurrence  of  ejnleptic  distinct  from  hysterical  jmroxysms. 

The  prognosis  is  more  favorable  than  in  cas(»s  of  epilo])sy  existing  inde 
pendently  of' this  etiological  connection,  and  the  treatment  has  relation  chiefly 
to  the  hysteria. 
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i.i-    <•  .i>ir  tin-  |n»sition  of  any  ]»art,  1 

i^-.v  •ii''.»«l.     Tht*  trunk  nr  liiiiW  arc 

.1  ■••«i  iir.'  a  strniiir  oxcrtiun  nt*  tho  y 

■      n-^i  ..c  ill  licalth.     Thus,  the  liuil 

«i.  •••i-  -i.  iir.  tho  jiatifut  lyiuir  on  th 

;  I    rii-  JTunk  I'lrvatiMl.  so  tliat  the  hml 

.-.  •  '"1.  A'hii'h.  Yohintarlly  assunuMl.  w«n 

I  ■ ' .  ii  '"ir  a  n»nsiiKTal>lo  ]uTio«l.      Tlii** 

xvi    II    litferont  rasos ;  in  otiier  word 

!««iMir-u'to. 

..iiirt.  th.*  vital  functions  may  ho  but 
•Miici'ii  may  he  rotrular.  rcs|»iratit»n  i 
'."i  i'O  invested,  tilt*  i»roct*sM*s  involv 


.li.   >ir  iliffcront  cases  diflTor  widoly  ns 

r  ■!'►»  jiaroxysms.     They  arc  stnnci 

"ii  i'i:'ri.*i|Ucnlly  tliov  continue  for  se 

••\^  t.".>l  even  months.      In   the  major 

■    I'Mi"'*.      A  siiiL^lc  |iaroxysiii  only  may 

:■■.*!  tv,»  he«*n   known   to  he  ri-]icalc-«l 

.»    '     l*uel  in  which  twelve  hundred 

•     ii-nths. 

.  ••.  >ive  of  cAs«»s  of  so-called  mesme 
:»  Mi-'iv  rare.  With  ]>retty  hirL'C  oppoi 
V  ';T.in  forty  years.  I  have  met  with 
.  ti  ri>earclies  of  INud,  eiiihracinir  ro 
.  i.ic  the  disfa>e  is  not  |ieculiar  to  fe 
I'lii  ties  and  i\^  in  males.'  In  one  ( 
•  m;   was  f>f  the  male  sex.      A   larire 
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The  principles  of  treatment  are  essentially  the  same  as  in  cases  of  hys- 
terical coma.  The  condition  of  the  niuHcles  calls  for  the  uhc  of  friction  with 
stimulating  liniments.  Forcible  alimentation  may  be  required  if  the  cata- 
leptic paroxysm  be  prolonged. 

An  abnormal  state,  analogous  to  that  of  catalepsy,  is  among  the  curious 
pfaeDomena  of  hypnotism,  formerly  known  as  mesmerism  or  animal  magnet- 
iflm.  The  consideration  of  these  phenomena — which  of  late  years  have 
deserredly  received  scientific  attention — does  not  come  within  the  scope  of 
this  work. 

I  shall  content  myself  with  a  bare  allusion  to  certain  abnormal  conditions 
vhich  properly  belong  to  the  domain  of  psychology.  One  of  these  is  the 
condition  known  as  ecsfasi/.  In  this  condition  the  mind,  absorbed  in  a  domi- 
nant idea,  becomes  insensible  to  surrounding  objects.  In  some  cases  during 
the  ecstatic  state  the  body  remains  immovably  fixed,  as  in  catalepsy.  Extra- 
ordinary visual  hallucinations  occur  in  some  cases.  The  mental  condition 
differs  from  that  of  catalepsy  in  this :  the  mind  is  active,  and  thoughts  or 
Tisions  which  occur  are  recollected  afterward,  whereas  in  catalepsy  the  action 
of  the  mind  is  suspended  and  the  period  passed  in  the  paroxysm  is  a  blank 
in  the  patient's  memory.  Another  name  for  the  ecstatic  state  is  trauco.  As 
in  some  cases  of  catalepsy,  the  respiration  and  circulation  may  become  so  fee- 
Ue  that  without  close  examination  life  may  be  supposed  to  be  extinct.  If 
the  breathing  be  not  readily  ascertained  and  the  pulse  be  inappreciable,  auscul- 
tation with  the  binaural  stethoscope  can  hardly  fail  to  reveal  the  heart-sounds 
in  such  cases. 

Another  condition  is  that  called  somnambvlism.  This  condition  is  incident 
to  sleep.  It  embraces  the  mental  and  physical  performances,  sometimes  very 
extraordinary,  which  are  observed  in  sleep-walkers.  Similar  ])henomena  are 
observed  in  the  condition  known  as  the  meameric  or  magnetic  sUep. 

Tetanus. 

The  term  tetanus  is  applied  to  an  aficction  characterized  by  persisting 
rijndity  of  the  muscles  of  the  jaw,  and  frequently  of  the  greater  part  of  the 
voluntary  muscular  system,  with  paroxysms  of  Um'ic  spasms,  the  intelligence 
being  preserved.  In  the  great  majority  of  cases  this  afl'ection  follows  a  wound 
or  local  injury  of  some  kind.  It  is  then  distinguished  as  traumatic  tttanuR, 
tnd  when  not  traumatic  it  is  distinguished  as  idinpatlnc  tetany*.  Its  symp- 
tomatic characters  are  essentially  the  same  whether  the  disease  be  traumatic 
or  idiopathic.  On  account  of  the  large  preponderance  of  traumatic  cases  it 
belongs  among  the  surgical  affections,  and  is  treated  of  at  length  in  comjire- 
hensive  works  on  surgery.     I  shall  consider  it  as  an  idiopathic  afl'ection. 

Idiopathic  tetanus  is  everywhere  rare,  and  in  cold  or  temperate  climates  it 
18  one  of  the  rarest  of  affections.  It  is  less  rare  in  tropical  climates.  It  is 
one  of  the  affections  to  which  newly-born  children  are  subject,  especially  in 
tropical  climates,  but  occasionally  everywhere.  In  adults  it  seems  sometimes 
ittributable  to  exposure  to  cold,  and  with  this  apparent  causation  it  is  called 
by  some  writers  tetanus  a  frigore.  It  has  been  conjectured  that  the  disease 
ii  sometimes  a  manifestation  of  rheumatism. 

In  many  cases  idiopathic  tetanus  is  developed  abruptly,  without  premoni- 
tions; but  in  a  certain  proportion  of  cases  it  is  preceded  by  indefinite  ail- 
nents,  such  as  chilly  sensations,  sense  of  fatigue,  etc.  The  muscles  first 
affected  are  those  of  the  neck  and  lower  jaw.  The  affection  is  sometimes 
limited  to  these  muscles,  and  it  is  then  distinguished  as  triamns.  The  jaws 
•re  firmly  shut  by  the  rigid  contraction  of  the  muscles,  and  hence  the  affec- 
tion is  known  as  iffcAyaw.     The  mouth  in  some  cases  cannot  be  opened  by 
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any  force  which  it  would  be  prutlcnt  to  employ,  and  ilniik,  nmiri^Kmrnt 
remedies  can   he  taken  only  through  the  spaces  betw«ft;n  th<?  t*!ctb* 
muttclea  of  the  fiica  arc  fre<j neatly  involved,  giving  rise  l4»  dt«slorU<Mi5  gf  iU 
featureri  which  are  soriietiaies  terrific.     The  angles  of  the  mouth  are  dri*| 
backward  and  upward,  f^iving  the  expreftdion  called  rUtts  tiffrfitmH-ua, 
tongue  19  eometimea  ^severely  bitt4*n  by  being  ciiught  between  the  t4^-t]\ 
pharyngeal  mascles  are  not  infref|uently  involved,  previn  n. 

If  the  affection  extend  to  the  muscles  of  the  trnnk,  tl  ^mi 

retracted  and  n:;id  and  the  respiratory  nioveinent"*  of  the  rii 
The  limbs  becotne  rigidly  extended-    The  entire  body  i^  s«.hi.  r 
and  Htiff,  so  that  it  m.iy  be  raised  by  the  head  or  feet  a»  if  it  were  a  fUtiif 

Riji;idity  of  the  muscles  is  persistent,  but  at  intervals  5pa«m  i*  add 
the  persisting  contractirm.  In  the  paroxysms  of  spa^ni  or  convoUio 
bo<ly  is  frecjiiently  bent  backward  by  the  predominant  force  of  the  [ 
muscles  of  the  trunk  ;  and  in  extreme  cases  the  body  forms  the  are  of  « m 
cle,  resting  on  the  head  and  sacrum,  and  sometimes  on  the  head  ajqcI  Win 
This  is  called  opMioffmo*.  A  much  less  fref^uent  form  of  curvature  iij^rt 
duced  by  the  predominant  contraction  of  the  muscles  on  the  ;  [K 

of  the  trunk.     This  is  called  */nprft9thofojio$,     A  lateral  curv  t  j 

rare,  is  called  pf-ittmtfmtmmn.     The  pan^xysnis  vary  in  dm  U 

occur  at  intervals  whieh  vary  much  in  different  ca^es.     Tli 
with  severe  pain.     The  p!iroxysui«  may  bo  excited  by  any  mtuul 
and  by  impressions  trans  mi  ttc'd  from  the  surface  of  the  body.    In  ihi«  i 
as  also  in  the  character  of  the  convulsions,  they  redembte  tho»e  which  1 
place  in  eases  of  poisoning  by  strychnia. 

As  already  stated  in  the  enumeration  of  the  eh»raeler^  dislinetive  of  ifwaniil 
the  intelligence  is  preserved.     Delirium  and  coma  are  wanting.    In  generiltbtfl 
paroxysms  are  more  fref|neMt  during  the  day  than  during  the  night    If  •i«>| 
lutition  be  prevented  by  pharyngeal  spasm,  the  patient  suffers  from  thirst »»«! 
hunger.     Foamy  suliva  under  these  cirouiustancvs  collects  and  rseipe*  fwn 
the  mouth,     Tlie  bowels  are  usually  constipated,  but  in  some  ea-^c*  iiirolnti*! 
t^ry  dejections  occur.     lieteutioii  of  urine  may  occur,  or,  on  the  other  haiulj 
it  may  be  passed  involuntarily.      The  circulation  may  be  btit  littlfef| 
all  disturbed,  save  as  an  effect  of  disturbance  of  the  respiration,     IV«f* 
U  embarrassed  in  proportion  as  the  respiratory  muscles  ur* 
embarrnssment  is  usually  great  during  the  paroxysms,  and   t  i  n»\rl 

be  induced.     The  teujperature  of  the   body  varies  much   in  diliw*ri'i»i  cM»f^* 
In  a  certain  proportion  <if  eases  there  is  moderate  or  slight  fcvr.     In  ♦♦tiirrj 
cases  there  is  rioiabh?  pyrexia*  the  thermometer  in  the  axilla  ^ 
irig  a  rise  to   11 U*^  F.     The  temperature  is  measurably  an  etf 
cular  spasms.      Tlie   t4jmperature   is  always  rai.sed  tlnring  « 

which  the  muscular  contractions  are  increased.     Profuse  swc 

the  exacerbations*  and  more  or  les?i  perspiration  exists  in  the  intervaU  ^*^**'l 
traction  of  the  pupil  to  the  sixe  of  a  ptn's  point  during  the  exaeerb*titni*  'ij 
often  observed,  the  coutractiuu  going  off  in  the  intervals.  A  frecpi^nt  iy®P"| 
torn  is  pain  at  the  pit  of  the  stomuch,  piert'ing  thrr>n|jh  to  the  back.  1 

The  disease  sometimes  destroys  life  within  twt'uty*four  hour*,  <^  *"jl 
other  hand,  in  rare  cases  it  continues  for  several  weeks,  when  it  is  c*""*^ 
chronic  tetanus. 

In  a  large  proportion  of  cases  the  affection  ends  fatally  }»^ 
ing  between  twenty-four  hours  and  twenty  days,  thf  nv 
not  far  from  ten  days.     The  fatality  i»  somewhat   h 
from  traumatic  tetanus.    The  mode  of  dyinf!  maybe  ' 
The  danger  of  apnn»a  is  in   proportion   to  the  amount  of  em 
respiration.     Death  by  asthenia  is  ciuisod  by  t!**-  f'\liaoMtii.n 
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iODtinuance  of  the  rigidity  and  spasms,  together  with  the  difficulty  in  some 
aaes  of  alimentation.  It  has  been  noticed  that  in  some  eases  rigor  mortis 
neoeedfl  the  spasms  during  life  without  any  appreciable  interval  of  muscular 
elaxation. 

The  distinctive  characters  of  the  affection  render  the  diagnosis  sufficiently 
iflj.  It  is  to  be  distinguished  from  spinal  meningitis  and  from  cerebro-spinal 
leoingitis  by  the  absence  of  local  symptoms  denoting  inflammation,  and  from 
lie  latter  of  these  affections  by  the  absence  of  cephalalgia,  delirium,  and  coma, 
ibaence  of  coma  distinguishes  it  from  epilepsy.  Moreover,  the  latter  is  purely 
irozysmal,  the  muscles  not  being  contracted  in  the  intervals.  Absence  of 
liFiCters  distinctive  of  hysteria  sufficiently  distinguish  it  from  that  affec- 
on.  It  is,  however,  to  be  recollected  that  trismus,  with  or  without  con- 
nlffloiui,  is  an  occasional  manifestation  of  hysteria,  and  under  these  circum- 
tnces  is  unattended  with  danger.     The  phenomena  produced  by  strychnia 

poisonous  doses  bear  the  closest  resemblance  to  those  of  tetanus,  and  to 
seriminate  between  them  is  of  great  importance  in  a  medico-legal  point  of 
ew.  Within  late  years  strychnia  has  been  repeatedly  employed  for  honii- 
dal  and  suicidal  purposes.  The  following  differential  symptoms  are  quoted 
omTodd:^ 

^  Am  regards  the  Tetanoid  State  from  Strychmne, — a.  The  rn'^^uZ  superven- 
DO  of  tetanoid  convulsions  affecting  chiefly,  and  with  most  intensity,  the 
nseles  of  the  trunk  and  spine,  causing  an  active  and  violent  opisthotonos 
irely  met  with  in  tetanus,  b,  A  rigid  and  tetanoid  state  of  the  muscles  of 
le  lower  extremities,  with  somewhat  less  intensity  than  those  of  the  trunk  ; 
le  limbs  extended  and  the  feet  drawn  powerfully  inward  by  the  action  of 
le  tibialis  postici  muscles.  The  upper  extremities  affected  also,  but  in  a  less 
igree,  and  the  hands  generally  semiflexed,  c.  The  trismus  existing  only 
operfectly,  and  the  fadns  tetanica  very  slightly  or  not  at  all ;  swallowing 
srfect,  but  the  mode  of  deglutition  peculiar,  the  patient  snapping  at  the 
quid  offered  and  gulping  it  down  with  an  effort,  in  a  manner  very  similar  to 
lat  in  which  hydrophobic  patients  swallow,  d.  The  attacks  of  opisthotonos 
6IT  frequent,  seemingly  exquisitely  painful,  and  ushered  in  by  a  cry  more 
r  less  loud. 

^' Am  regards  Tetanus, — a.  The  symptoms  coming  on  graduaUtf^  and  the 
iamaa  the  earliest,  the  most  prominent,  and  most  ini])ortant  one.  l.  The 
'ucies  tetanica  a  very  characteristic  symptom,  c.  The  attacks  of  opisthotonos 
n  frequent,  less  extensive,  and  less  severe  than  in  poisoning  by  strychnine. 
.  The  extremities  the  last  parts  affected,  and  suffering  much  less  from  the 
»oic  spasms  than  other  parts,  c.  Deglutition  slow  and  difficult,  and  some- 
mes  impossible,  owing  to  the  spasmodic  closure  of  the  mouth." 

To  these  differential  points  it  is  to  be  added  that  a  fatal  dose  of  strychnia 
ills  quickly,  usually  within  an  hour,  whereas  in  fatal  cases  of  tetanus  life  is 
rolonged  generally  for  two  or  three  days. 

Punctate  hemorrhages  are  very  frequently  found  in  various  parts  of  the 
mtral  nervous  system,  particularly  in  the  medulla  oblongata  and  spinal  cord, 
fter  death  from  tetanus ;  but  these  changes  are  probably  secondary,  as  they 
re  found  after  death  from  other  convulsive  diseases.  No  morbid  changes 
ire  been  discovered  to  which  tetanus  can  be  attributed.  In  the  present 
»teof  our  knowledge,  therefore,  the  disease  is  to  be  considered  as  functional, 
le  changes  which  may  be  found  after  death  being  either  secondary  or  associ- 
;ed  by  coincidence.  With  respect  to  the  pathology,  the  close  analogy  of  the 
rmptomatic  phenomena  to  those  produced  by  strychnia  is  a  strong  point  in 
Yor  of  the  supposition  that  the  disea.se  involves  the  presence  in  the  blood 
'  a  toxical  agent  acting  upon  the  spinal  cord  and  the  medulla  oblongata. 

*  CLinical  Lectures  on  the  Servous  System, 
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Tlie  symptoms  show  an  exagi^erated  reflex  excitabiliiy  of  the  tniHlulli  ^ni 
the  cord  as  a  tnarkeil  |milnilu^tt.'!il  feuture  uf  the  dlseat^ie,  ^ 

The  THF.ATMENT  of  t^titMus  by  dillerent  uielhuds  has  |)rtiv<?d  in 
in  a  hir^jje  proportion  of  cases.  Among  the  tiieasures  whieb  hav 
be  sometimes  successful  are — opium  given  in  lar^e  duses,  aeointc 
stiiiuilaut.s  carried  to  the  extent  of  producrinj^  intxixieatiun,  and  the  m 
of  chU>rorurin.  (Uher  remedies  advocated  as  samctimes  siiccei*sfnl  arc 
duiinat  cannabis  indica,  and  quinia  in  large  do^es.  Bloodletting  anJ  count 
irritation  over  the  spine  have  been  largely  trietl,  but  are  not  lo  he  rewn 
mended.  Ice  applied  lo  the  spine  lias^  been  found  ujsefuL  fold  atfu«ioii  hii 
beeu  employed  with  success.  The  high  temperature  of  the  body  ia 
c^scjj  \ndicatc8  antipyretic  measures  of  treatment. 

In  addition  to  the  remedies  already  named,  others  more  recently  emptoti 
are  the  hydrate  of  chloral,  the  Calabar  bean,  curare,  and  the  nitrite 
Cases  which  have  ended  favorably  under  treatment   by  the$e  retnedii 
been  reported;  but  clinical  facts  do  not,  a»  yet,  warrant   positive  com 
respecting  the  remedial  power  which  they  respectively  exert  over  the 
The  great  number  of  remedies  advocated  as  po^ses^sing  curative  e 
tetanus  .suggests  a  reflection  which  ha**  been  niet»tioitc<l  in  other  conni 
When  eases  of  a  disea>*e  have  ended  favorably  under  a  host  of  mm 
may  be  reasonably  conjectured  that  the  ending  in  lhe8e  eabcs  wa*  dm 
to  an  intrinsic  tendency  of  the  disease  than  to  the  remedies  used.     It  n 
to  bo  determined  in  how  large  a  proportion  of  case^  tetaau^  would  eud  in 
Tccovery  without  any  actual  medicinal  interference. 

In  the  following  case  improvetnent  and  recovery  look  place  afWr  til  tm** 
ment  had  been  discontinued:   A  boy  seven   years  of  age,  the  son  of  i  fxKif 
washerwoman,  came  under  my  observation  about. a  fortnight  after 
ginning  of  the  disease.       He  then  had  every  few  minutes    partixyi 
opisthotonic  spasms,  with  rigidity  of  the  limbs,  pronation  of  the  thuml 
tion  of  the  penis,  and  firm  closure  of  the  jaws.     The  paroxysms  lasted 
three  minutes;  they  were  accompanied  by  great  embarrassment  of  l 
they  occurred  spontaneously,  but  were  brought  about  whenever  the  Wlv 
moved.    During  the  paroxysms  the  body  could  be  lifted  like  a  statue  M  m 
ing  one  leg.      The  angles  of  the  mouth   were  depressed  and  the  feiiarci^ 
expro!ise<i  great  distress.    A  certain  amount  of  trismus  was  constant;  ^tid 
mouth  could  not  be  opened  sufficiently  for  the  patient  to  take  food  freelj'i 
to   protrude  the  tf>ngue.     The  pain  was  severe  during  the  paroxy*ni5,    THi 
mind  wus  cle;ir.    He  obtained  but  little  slttep.    The  pulse  was  not  acctflefii 
The  disease  could  not  be  referred  to  any  c^use. 

The  L'lise  had  been  treated  with  morphia.  <juima,  and  the  ralfifTintto 
ainc.  The  patient  was  kept  under  the  influence  of  chloroform  for  *>t^^^ 
hours.  The  effect  was  to  relax  the  muscles  of  the  jaw  and  to  Icfwn  thcfj 
quency  of  the  paroxysms.  Owing  to  a  misapprehension  this  patient  b*l' 
subse<|uent  treatment.  At  the  end  often  days  he  wa«  found  to  have  notJibi 
improved,  and  he  shortly  recovered.  After  the  trial  of  the  chloroform,  nodiiwi 
was  done  but  to  give  nutritious  food.  The  improvement  wt 
slight  spasms  occurring  from  time  to  time  after  he  had  convalv 
to  be  up  and  about. 

A  highly  important  part  of  the  treatment  relates  to  the  tjujetndf  •»' ' 
patient.     The  body  sh<mld   be  moved  as  little  as  possible,  and  all 
of  the  mind  should  as  far  as  practicahle  be  avoided.      Lik^bt.  rnrr 
and  noise  should   be  excluded.     Nutritious  alimentation  :  i. 

of  the  treatment.     If  deglutition  b<*  imposj^ible.  food  shou 
means  of  a  stomach-tube,  which  may  be  pauaed  through  the  iioitinL 
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CHAPTER    IX. 

THE  NEUROSES  (Concluded). 

lies. — ^Delirinm  Tremens — Alcoholism.— Hypochondriasis. — Pathophobia. 

iffectioDS  known  as  rahieg  caimta,  or  hydrophohia,  and  delirium  tremens, 
to  be  included  among  the  neuroses.  The  consideration  of  these,  and 
;hondriasis  or  pathophobia,  will  conclude  the  section  of  this  work 
to  diseases  affecting  the  nervous  system. 

Babies. 

ffection  called  rabies  canina,  and  more  commonly  known  as  hydro- 
is  due  to  the  action  of  a  special  poison,  a  virus  derived  from  the 
f  some  animal  of  the  canine  or  feline  race — namely,  the  dog,  wolf, 
jat.  The  virus  is  communicated  by  inoculation  ;  that  is,  by  the  bite 
limal  affected  with  the  disease.  An  animal  affected  with  the  disease 
ray  communicates  it  to  other  animals,  herbivorous  as  well  as  carniv- 
rhe  former  rarely  communicate  it,  because  they  rarely  bite  other  ani- 
man.  That  it  may  be  communicated  by  herbivorous  to  carnivorous 
appears  to  be  proven.  The  virus  is  contained  in  the  fluids  of  the 
n  the  central  nervous  system,  perhaps  in  the  blood,  and  in  other 
It  appears  that«the  virus  enters  the  body  only  by  inoculation. 
t  absorbed  from  the  healthy  cutaneous  or  mucous  surface.  It  has 
amunicated  from  man  to  inferior  animals  by  inoculation.  The  dis- 
oan  is  much  oftener  derived  from  the  dog  than  from  any  other  ani- 
1  hence  the  name  rabies  caniva.  Owing  to  the  pains  taken  to  confine 
»troy  animals  suspected  of  having  the  disease  it  is  rarely  seen  in  man. 
ises  have  come  under  my  observation. 

lisease  does  not  make  its  appearance  for  some  time  after  the  bite. 
lal  period  of  incubation  is  stated  to  be  from  thirty  to  forty  days, 
considerable  variation  in  this  period  in  different  cases.  In  one  of 
3  which  I  have  observed  the  patient  was  bitten  seven  weeks,  and  in 
case  eight  weeks,  before  the  disease  appeared.  There  is  ground  for 
ng  the  accuracy  of  statements  as  regards  cases  in  which  the  disease 
)  follow  very  quickly  after  the  bite,  and  also  when  several  years  have 
>posed  to  elapse.  The  error  in  the  first  of  these  cases  probably  con* 
confounding  the  disease  with  tetanus.  The  utmost  possible  duration 
sriod  of  incubation  cannot  be  stated ;  and  this  is  a  point  in  the  natural 
)f  the  disease  of  no  little  consequence  with  reference  to  the  anxiety 
na  after  having  been  bitten  by  an  animal  known  or  suspected  lo  be 
It  is  probable  that  the  period  is  very  rarely  if  ever  less  than  eight  or 
^  and  that  it  very  rarely  exceeds  a  year. 

evelopment  of  the  disease  is  gradual.  It  is  stated  that  certain  morbid 
18  emanating  from  the  cicatrized  wound  precede  other  symptoms ;  but 
>e  true  of  some  it  is  certainly  not  so  of  all  cases.  There  were  no 
Binonitions  in  the  cases  which  I  have  observed.  The  premonitions 
table  depression  of  spirits,  so  that  this  premonitory  period  has  been 
le  sUtdium  melanchoUcnm ;  change  of  disposition,  restlessness,  mental 
I,  yigilance  or  disturbed  sleep,  cephalalgia,  chilly  sensations,  loss  of 
,  a  senfle  of  distress  referred  to  the  epigastrium,  and  sometimes  nausea 
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ing  spasm.  .  Pieces  of  ice  were  taken  without  any  iiicc 
paroxysms  excited  by  attempting  to  swallow  water  are  c 
The  patient  with  a  nervous  determination  drinks  precipitar 
respiration  is  arrested,  the  whole  frame  is  agitated,  terror 
depicted  on  the  countenance,  and  the  water  is  forcibly  ejects 
and  nostrils.  In  some  cases  paroxysms  of  laryngismus  occ 
In  one  of  the  cases  which  I  have  noted  they  were  repeated  f 
in  an  hour,  the  patient  suddenly  and  quickly  raising  himself 
lasting  a  few  seconds,  and  in  the  intervals  the  respiration 
panting.  In  other  cases  the  patient  is  free  from  paroxy 
attempt  to  swallow  liquids.  A  current  of  air  may  excite 
and  the  patient  complains  that  it  takes  away  his  breath.  J 
reflection  from  a  mirror  or  any  polished  surface,  and  any  n 
have  the  same  effect.  The  countenance  expresses  exciten 
terror. 

An  abundant  secretion  of  tenacious  mucus  from  the  fau* 
an  increased  flow  of  saliva,  leading  to  frequent  and  sometime 
expuition,  is  a  distinctive  feature.  An  examination  of  the 
fauces  to  be  more  or  less  reddened.  At  first,  the  mind  i 
but  in  the  course  of  the  disease  delirium  becomes  develop 
talks  wildly  and  incoherently.  Sometimes  the  delirium  assi 
mania ;  the  mind  acts  under  the  influence  of  hallucinati 
restraint  in  some  cases  becomes  necessary.  There  is  no  ft 
vulgar  notion  that  patients  assume  the  character  of  the  ai 
the  virus  was  received  and  attempt  to  bite  persons  around 
cases  delirium  is  manifested  by  excessive  tenderness  and  aflfe 
has  been  observed  in  males,  and  nymphomania  in  females. 

Convulsions  occur  in  a  large  proportion  of  cases.  The 
clonic,  extending  more  or  less  over  the  voluntary  muscular 
are  sometimes  tonic,  as  in  tetanus.  The  pulse  becomes  fre 
Febrile  movement  does  not  belong  to  the  history  of  the  disei 
ture  of  the  body  being  increased  but  little  or  not  at  all. 
sents  capillary  congestion,  and  is  sometimes  covered  with  clai 
The  vital   forces  nro<rrf»ssivi>lv  fnil  •   t\\p>.  natmnt  ia  wnm   mi 
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however,  is  the  accumulation  of  small  round  cells,  especially  about  the 
•vessels.  These  accumulations  have  been  found  with  considerable  con- 
f  in-  the  posterior  half  of  the  medulla  oblongata,  particularly  at  or  near 
eep  origin  of  the  nerves  in  this  situation.  Similar  but  less  marked 
:e8  have  been  found  in  the  cerebral  cortex  and  elsewhere  in  the  central 
U8  system.  Hyaline  metamorphosis  of  the  vascular  walls  in  the  nervous 
»  has  also  been  observed. 

3  diagnostic  features  of  rabies  are  highly  distinctive.  It  is  distinguished 
tetanus  by  the  absence  of  trismus  and  the  occurrence  of  delirium.  In 
cases  of  tetanus  the  deglutition  of  liquids  is  impossible ;  but  the  diffi- 
arises  from  spasm  of  the  pharyngeal,  not  involving  the  laryngeal,  mus- 
he  latter  being  affected  in  rabies.  Moreover,  convulsions  occur  at  a  late 
1  in  rabies,  and  the  convulsions  are  tetanoid  only  in  a  certain  proportion 
les.  The  only  difficulty  of  diagnosis  relates  to  the  discrimination  of 
of  true  rabies  from  those  in  which,  to  a  greater  or  less  extent,  hydro- 

0  phenomena  are  simulated.  Notable  repugnance  to  liquids,  suscepti- 
to  currents  of  air  and  to  light  reflected  from  a  mirror  or  some  polished 
se,  frequent  sputation,  together  with  delirium  and  convulsions,  are  occa- 
ly  incident  to  various  acute  diseases ;  but  the  hydrophobic  phenomena 
ipecially  simulated  under  intense  apprehension  of  rabies  after  a  bite  has 
inflicted  by  an  animal  suspected  of  being  rabid.  Excessive  fear  leads 
B  belief  in  the  mind  of  the  patient  that  the  disease  exists,  and  this 

leads  to  the  production  of  certain  of  the  phenomena,  especially 
r  of  liquids,  delirium,  and  sometimes  a  fancied  disposition  to  bite 
3.  Among  the  points  to  be  considered  in  this  discrimination  is  the 
which  has  elapsed  after  the  bite.  If  the  morbid  phenomena  occur 
diately  or  quickly  afterward,  or,  on  the  other  hand,  after  a  very  long 
1,  the  reality  of  the  disease  is  very  doubtful.  If  it  be  evident  that 
orror  of  liquids  is  purely  mental  or  dependent  entirely  on  spasm  of 
iharynx,  as  in   some  cases  of  hysteria — in  other  words,  if  laryngeal 

1  be  excluded — the  affection  is  not  true  rabies.  The  continuance  of 
lydiophobic  phenomena  is  another  point.  If  they  continue  for  many 
or  weeks,  the  affection  is  not  true  rabies,  for  the  latter  affection  ends 
J  within  five  days.      The  opinion  which  some  have  entertained  that 

I  may  be  developed  in  man  spontaneously  probably  has  no  foundation 
than  the  cases  in  which  hydrophobic  phenomena  have  been  incidental 

ber  diseases. 

the  great  number  and  variety  of  remedies  which  have  been  tried  for 
ure  of  rabies,  one  only  at  the  present  time  claims  consideration.  This 
iy  is  curare.  A  few  cases  have  been  reported  of  the  successful  employ- 
of  this  remedy  administered  by  subcutaneous  injection.  There  is  room 
oubt  in  these  cases  concerning  the  diagnosis,  and  hence  other  cases 
be  observed  before  it  can  be  asserted  positively  that  the  remedy  has 
td  in  any  instance  successful.  One  of  the  cases  reported  as  cured  by 
remedy  came  under  my  observation.  The  patient  had  been  bitten  by  a 
mdoubtedly  rabid.  A  servant  in  the  family  was  bitten  by  the  same  dog, 
lied  with  rabies.  Many  of  the  symptoms  in  the  case  which  ended  in 
ery  pointed  to  rabies,  but  hydrophobia  was  wanting.*  In  a  case  reported 
t.  Offenberg  of  Wickrath  (Rhein-Preussen)  all  the  diagnostic  symptoms, 
me  of  hydrophobia,  were  apparently  well  marked.  The  patient,  a  maid- 
int,  had  been  bitten  by  a  dog  evidently  rabid,  and  a  member  of  the  fam- 

II  which  she  lived,  having  been  bitten  by  the  same  dog,  died  with  rabies, 
eurare  was  given  in  successive  doses,  as  follows :  two  doses  of  0.02 

Tide  report  of  this  case  by  Dr.  B.  A.  Watson  in  Am,  Joum.  of  Med.  Sciences^  July, 
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Tbe  inhalation  of  cUlot^oform  in  some  cases  tranqiilUi/j  >  ihr  i 
induces  sleep.  This  is  a  remedy  to  be  employed  with  groat  eirv 
Its  effect  has  been  happy  in  sevenil  inslanees  under  my  ub^ervaijon.  [n  n[*eJ 
case  the  effort  to  employ  it  excited  such  a  degree  of  nuinitt  thait  I  was  W  xA 
desist.  The  hydrate  of  chloral  Diay  he  employed.  The  usio  ctf  this  mnttlyl 
calls  for  circumspection.  The  bromide  of  potiissium,  given  in  bnre  do^a^j 
IS  a  vaUiiible  remedy  in  this  diseatie.  This  remedy  is  chiefly  rehcd  up>n  nl 
a  large  majority  of  the  great  numher  of  ca^es  treatijd  at  Bellevue  Hu!f|iit«* 
Jlyogeyamin  has  lately  been  employed  with  much  succe^  as  an  liy|Jtnitic  i 
i\\\>f>  disease. 

As  regards  the  measures  which  have  been  referred  to,  and  other*,  tW 
arc  to  be  employed  according  to  circumstances  proper  to  individual  raw 
Each  of  the  measures  is  suited  to  some  ca^es,  and  not  to  other  cases.    Tlicj 
are  to  be  employed  tentatively,  the  practitioner  being  guided  by  the  \ 
deciding  whether  tfi  continue  or  discontinue  thetti.     Not  infrequent] 
may  be  tried  successively  in  the  same  case.     In  Bhort,  the  appropriut^l 
ment  as  regards  these  measures   is  expectant  and  eclcrtie,  and  thry  vil! 
employed  judiciously  or  otherwise  according  to  the  judgment  uf  the  pn 
tioner. 

The   management   in    other   respects   is    important.      Quietudt^  it  tc 
enforced.     Visitors,  who  are  often  actuated  by  curiosity,  are  to  be  eiclmltf 
The  circumstances  ^surrounding  the  patient  should  as  far  as  po^sihlc 
ulatt^d  with  a  view  of  promoting  sleep.     Much  m«y  be  done  by  tho  i 
of  tact  in  soothing  the  patient,  combing  the  hair,  bathing  tlie  fnce,  i 
to  warm  pediluviaj  etc,     I  have  known  muscular  exercise  carried  to  tbt| 
of  fatigue  to  be  useful      Alimentation  is  highly  important.      The  ptirn 
should  be  encouraged  as  much  as  possible  to  take  natTitioaa  and  eft^l] 
digested  food. 

It  is  the  duty  of  the  physician^  afYer  recovery  frotn  ihia  dia«a9e,  to  infoi 
the  patient  of  its  character^  and  to  point  out  the  inevitable  consei^uencwt^ 
the  habits  which  have  induced  it ;  and  the  patient  will  be  aided  in  i 
to  emancipate  himself  from  the  fc^hivery  of  intemperance  by   reiiicdil 
hygienic  measures  which  tend  to  invigorate  the  body,  thereby  iflren^ 
the  mental  powers, 

A  craving  fur  alcoholic  excitation   is  a  result  of  habit.     It  it 
induced  by  dyspeptic  disorders,  mental  depression,  or  a  sense  rtf  pr 
incident  to  various  diseases,  and  it  is  sometimes  a  oonslitutiJ  i 
The  power  to  resist  it  is  impaired  in  proportion  as  tht-  fueuli 
are  weakened  by  indulgence.     It  can  be  overcome  only  by  sutliciciidl 
continued  total  abstinence,  together  with  measures  lu  remove  disordi 
to  promote  mental  occupation  und  invigoration  of  body  atid  mind.    Th«wl 
no  drug  which  has  a  special  curative  efficacy.     Persuaeion.  the  fear  afl 
quences,  and  moral  considerations  are  often  unavailing.     The  unhatip 
of  intemperance  should  he  considered  as  sufferinejfrom  di^as«%anil 
treated  as  patients  until  the  morbid  cniving  is  extingnishrd  \^ 
ahstinence.    In  many  instances  effective  treatment  is  practicable  ouiv  in 
tutions  established  for  this  purpose. 

The  ** opium  habit"  is  to  be  regarded  in  the  same  light.    C 
and  complete  withdrawal  of  every  form  of  opiate  is  perfect); 
pretVrablc  course.     Under  judicious  medical  treatment  and  eii- 
patients  will   be  more  likely  to  endure  the  intense  suffering  fnuo 
disuse  of  opium  than  to  persevere  in  a  gradual  diminutiou  of  dc>$ci»  lia/ii'^^ 
period  of  weeks  or  mouths. 
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DELIRIUM  TREJrry^  8o3 

period  of  incubation,  which  after  forty  to  fif-v  ir.  --ii:.  :  ■:-  ■■  n-^  -It 
seven  days,  wliere  it  seems  tn  remain  Trith-ir  :..:  ;  :.-..-  —  .  .-.  r;. 
The  spinal  cord  of  these  rabbits  cnniain-  th-    i- .r     ;  -  r;-       F'r— r- 

vation  of  these  cords  in  dry,  warm  air  leaii-  i-  .  rr..:^  .•-.--  r-:.  •;  f 
the  poison,  which  is  finally  cxtinjruished.     V.  c.- j-    •    -    •   .-  -• 

Uted.  first  with  the  weak  virus  .that  is.  witi.  •    "•^-     - — r-- 
fifteen  days),  and  then  daily  with  ]jri»<!Tfs>i'. v-    —•  i_  - 
that  they  acquire  immunity  ajrainst  tlu-  str  •!._  ?    -I'-Lr 
from  hydrophobic  rabbits).     l*asteur  ha-  L:t .   :^      - ;.  - 
this  method  of  preventive  inoculation  i«'  i:  -irj     rvA.  •- 
who  have  been  bitten  by  animals  sujipo^t-c  t.     ►  ~.  .  . 

time  (June,  188(5)  of  nearly  1000  person-  :L\:-  :: ■...;-  ■ 

hydrophobia.     Of  the  fatal  cases.  5  wen-  ire   .  ■  :~  -  l 
bite:*  (out  of  38  wolf-bitten  persons  troair^-     *    r  .'-vr 

The  ft)ll(>wing  considerations  make  it  imtv~r  ••  x  m-  rr'-*-'rnt  rime  to 
judge  of  the  value  of  Pasteur's  inoculaii'-r--  ::  ^  :n;i.:.  -.:. j- :  Ir  i-  i-.tt 
known  what  proportion  of  the  jjatient."*  irva-r-.  -  "-..-r  it  x-r-r  bitr«n  by 
actually  rabid  animals,  and  it  is  ]>robabi*:  zLr  -.i-  •^•- -■  --n  ;.-  not  lar:.e. 
Of  those  bitten  by  rabid  animals,  in  &  rr. -..•:*! -•••  •.'izi.- -r  'A'  r-a-*-  tho 
wound  soon  after  its  recej^tion  was  treat-^  -  -::i::.Mi.r.  ;.-  i  -.j  cauf«  rization 
ind  disinfection,  and  there  is  rea.«*on  t«i  ii-*i-~-  'nr  ',t"^  7.»-^«-;ir'rM  ur*?  vime- 
times  protective.  Furthermore,  it  is  estar.:.-_--.  -.;a-  ••  ■\-  -*  '^.{ru-n  bv  r:il.i«l 
dogs  a  large  number,  probably  at  least  tw.--l;-..  i.--.:r  .-■ -i-.p  hyrlrophobia, 
even  when  no  preventive  treatment  lia-  i-^:.  i  .■  «: -•.  :.-  -..t:  pr»:.-<:nt  writing 
the  period  of  time  allowed  for  incubaii"L  ut-  j.-   ::i;->*»--i 

Delirium  TremeiiB— AlKicIiaxL 

This  affection  proceeds  from  th^-  a'--;-:  -  i.- .^  .  TTic  vririous  patho- 
ogical  effects  of  alcohol  are  con!*id-.-r--  a-  .'.-•.•:•.:•  •  .  i  foxi*-;il  f-onrlitmn, 
failed  a/cfjhofisnnis  or  {thoholUw.  Ti/t*-  -f^*-ri.  ■-••••-r  din-ftlv  into  the 
'ausation  of  many  affections,  such  a-  -—:.—  .  -  -.m-  liv«rr,  Vatty  livi  r, 
'pilepsy.  muscular  tremor,  gastritis,  p;  r  -  r.-  i—  ..  dy-j.itptif  diVf»rd«rs. 
indirectly,  alcoholism  favors  thf  pr'.«i,.-r  »  •  ti--^'  y  »11  di«#;a-es  bv  b--"- 
ining  the  power  of  resisting  ih*-:-  rn  ..—  ^t,.;  •  font  ribnt«s  to'  tliiir 
atality  by  impairing  the  ability  t.  :.  -rrr-  dx.".  rt'TftiUM-  tlniii.  Tak«n 
n  Fufficiently  large  fj\iantity.  al'.-'.i*  -".<.*••=•>  '-^r-Axxx  imnirdiate  rflrrts 
rhich  beh)ng  to  the  state  commoi.:;  i...-  •»•  a*-  -v  ^ir-itlon  or  drunk «*fnM'->. 
The  opportunities  of  observing'  fn--.  ^fi-rr-^  ^r-  inhappily.  bnt  too  coni- 
iion.  The  coma  which  exist-  wii-r  .  >-*f4.f.  ,  profonndfy  intr.xicati'fl  — 
»r.  in  common  parlance.  dead-dniML —  ■  :.a"  i-  •  •.<-  niii-ttik^n  for  ajH.j.bxy. 
The  differential  points  have  b^^-r.  i.r--'^-^  -.  •r*^:;i»;r'  of  the  lattrr.  Intox- 
cation  falling  short  of  coma  -oni-r'ini-j-  ■'■rm»r>  .-.'^-r  the  cognizance  of  tlie 
physician  under  circum-^tan-e-  ir.  r:i..T  'u»-  virrrof  the  difficulty  i-  nnt 
suspected  by  friends,  a-  in  imiii^r  an*:  «•:.  ^.-vi.  Knowledge  of  the  ilia- 
racteristic  phenomena  i-  iheii  'tir'.ii;rir  .ro.  *rr-»^-r-#-  Tin*  ]»hv.""ici;in  in  tin  «e 
pases  is  sometimes  bound  »•;.  «j*mi''u.c'  dur:  pri'J/rTifial  consideration-  to  with- 
hold an  enunciation  <»f  tii*    *\..\-ju-*^\' 

The  habitual  use  of  uk-'iiei.   i^^ynA  t^rj^iin  limitH  produces  a  fldet.rl. mis 

'There  is  not  a  strict  anai'ij."^  i<^'»»!»ff  Patitfsiir'ii  «^fj«rimentH  on  iXn'js  :in«l  lii^  ii:"«  >i- 
latioHH  of  human  beincp.  &•>>  i:.  -.ii-  !'jrT;**rr  rbe  in'imiliitioim  nre  nimle  iMinre.  :iii«l  in  il.o 
latter  after,  the  reception  of  n,*.  -•rmi.'  nvHnipiio^iir  virim.  /For  a  full  He-*  ii|.ii«'n  .•!* 
I'Jirteur's  methods,  vide  arti'**:  t.-.  H  >I.  hivie>  in  th«  S.  Y.  Afni.  J'»i  ,,.,  .^^lr^  li  -T. 
bSiJO.  and  for  a  critical  anaiyMf  .,•  '.ij«a^  mech'^ds  aiuJ  rcitnltH,  ihe  remark-  oi  A.  Mint, 
Jr^  in  the  same  num^jer  m'  '^t  JuHnuU., 
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The  inhalation  <r»f  cliloi^Dform  in  some  cases  tranquinizes  the  pit 
induces  sleep.     This  is  a  reiuody  to  be  employed  with  great  cireaJl 
Its  effect  has  been  happy  in  several  instances  under  ray  observation,    h  * 
case  the  effort  to  employ  it  excited  such  a  degree  of  mania  that  I  was  M  i 
des^int.     The  hydrate  of  chloral  may  he  employed.     The  use  of  ihij*  j 
calls  for  cireumspection.     The  bromide  of  potassium,  given  in  lans«^ 
ia  a  valuable  remedy  in  this  disease*     This  remedy  is  chiefly  rtlied  upon 
a  Ifirge  majority  of  the  great  numher  of  ciieea  treated  at   Iklk'vue  Huspttj 
Hyoseyamin  has  lately  been  employed  with  much  sueceaa  aa  an  hypnuclfi  J 
thi§  disease. 

As  regards  the  measures  which  have  been  referred  to^  and  cithehsthq 
are  to  be  employed  according  to  circumstances  proper  to  icidividiiai 
Each  of  the  mea^sures  is  suited  to  8ome  ca^es.  and  not  to  other  caM^ 
are  to  be  employed  tentatively,  the  practitioner  imuy;  guided  by  the  ( 
deciding  whether  to  cuntinue  or  discontinue  them.  Not  infre<|uent{ 
may  be  tried  tiuccessively  in  the  same  case.  In  short,  the  appropriate! 
ment  as  regards  thejie  measures  is  expectant  and  eel  tactic,  and  tUcv  will  k 
employed  judiciously  or  otherwise  accordtng  to  the  judgment  of  the  piwl^ 
tioner. 

The   managemc»nt   in    other   respects   is   important.      Quietude  i*  t^  i 
enforced.     Visitors,  who  are  often  actuated  by  curiosity,  are  to  bf  vxrh 
Tho  circumstances  surrounding  the  patient  should  as  far  as  ; 
u  la  ted  with  a  view  of  promoting  .-^leep.     Much  may  be  done 
of  tact  in  soothing  the  patient,  combing  the  hair,  bathing  the  tkce,  rcji'inli^ 
to  warm  pediluvia,  etc.     I  have  known  muscular  exercise  carried  to  the  \** 
of  tutigue  to  be  useful.      Alimentation  is  highly  important.      Tho  p«ti«i 
should  be  encouraged  a.^  much  as  possible  to  take   nutritious  and  «Mi]| 
digested  food. 

ft  is  the  duty  of  the  physician,  after  recovery  from  this  dtneaj^*    ^ 
the  patient  of  its  character,  and  to  point  out  the  inevitable  couhr 
the  habits  which  have  induced  it ;  and  the  patient  will  be  aideil 
to  emancipate  him:^elf  from   the  slavery  of  intemperance  by   f^ 
hygienic  measures  which  tend  to  invigorate  the  body,  thereby  etri^n^i 
the  mental  powers. 

A  craving  for  alcoholic  excitation  is  a  result  of  habit,      It  )- 
induced  by  dyspeptic  disorders,  mental  depression,  or  a  sense  «*f 
incident  to  various  diseases,  and  it  is  sometimes  a  constitutional  iv 
The  power  to  resist  it  is  impaired  in  proportion  as  the  fuculU'-^ 
are  weakened  by  indulgence.     It  can  be  overcome  only  by  - 
continued  total  abstinence,  together  with  measures  to  remo\i     ...^ 
to  promote  mental  oecupjition  and  invigoration  of  body  anil   mind. 
no  drug  which  has  a  special  curative  efficacy.     Persuasion,  the  fr.ir 
quences,  and  moral  con^derations  are  often  unavailing.     The  uiili 
of  intemperance  should  be  considered  as  sufferins;  from  <li 
treated  as  patients  until  the  morbid  craving  is  exiin^' 
abstinence.    In  many  instances  effective  treatment  is  practieabin  iioi^iaia^ 
tutions  established  for  this  purpose, 

The  ■**  opium  habit"  is  to  be  regarded  in  the  same  light,  ('tcncnllr,bftiil 
and  complete  withdrawal  of  every  form  of  opiate  is  perfectly  safe  aW  is  *k 
preferable  course.  Under  judicious  medical  treatment  and  onroa 
patients  will  be  more  likely  to  endure  the  intense  Kuff4*ring  froaa  tWt 
disuse  of  opium  than  to  persevere  in  a  gradual  dimiuutiou  cf  doeei  ihfV!^ * 
period  of  week  a  or  mouths. 
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who  seek  their  lives.  A  patient  who  escaped  in  his  night-clothes  under  a 
lense  of  personal  danprer  ran  barefooted  over  frozen  f^round  for  fifteen  miles 
before  he  was  overtaken  hy  men  on  horses  who  followed  in  pursuit.  The 
degree  of  terror  must  be  fearful  to  lead  to  such  an  amount  of  physical  effort 
and  endurance.  In  some  cases  the  delusions  are  ludicrous.  Thus,  a  patient 
declared  that  he  should  be  able  to  sleep,  but  whenever  he  fell  into  a  doze 
there  were  persons  under  his  bed  who  tickled  his  fundament  with  straws. 
Under  the  apprehensions  which  the  delusions  excite  patients  are  sometimes 
riolent  and  dangerous,  but  they  are  usually  controlled  without  much  difficulty. 
The  insomnia  continues.  The  j>atient  gets  no  sleep  for  two,  three,  or  four 
iays,  and  sometimes  for  a  still  longer  period,  after  the  development  of  the 
iffcetion.  The  delirium  is  always  much  worse  during  the  night.  Tremulous- 
nesa  of  the  muscles  continues,  but  this  is  not  always  a  marked  symptom, 
ihhough  it  enters  into  the  name.  Vigilance  being  a  more  constant  symptom, 
it  has  been  proposed  to  call  the  affection  delirirnn  vigiUms  instead  of  ddinum 
fremenn.  Anorexia  continues,  the  bowels  usually  are  constipated,  the  skin  is 
BOol,  the  pulse  is  feeble,  and,  except  under  mental  excitement,  may  be  but 
little  or  not  at  all  accelerated ;  the  patient  makes  no  comi>laint  of  i)ain  in  the 
head  or  elsewhere,  and  generally  declares  that  he  is  well. 

If  the  affection  end  favorably  sleep  at  length  occurs.  If  the  patient  once 
become  soundly  asleep,  he  will  be  likely  to  remain  so  for  many  hours,  or  if 
be  awake  the  speedy  return  of  sleep  may  be  counted  upon.  Aftcir  a  pro- 
tracted sleep,  generally  the  delirium  is  found  to  liave  disappeared.  Occasion- 
ally it  continues,  but  is  diminished,  and  disappears  after  renewal  of  sleep. 
Sleep  appears  to  be  not  merely  a  criterion,  but  a  means  of  convalescence. 
AAer  sleeping  much  of  the  time  for  one  or  two  days,  convalescence  is  estab- 
lished, and  the  patient  recovers  more  or  less  slowly  or  rapidly  according  to 
the  duration  of  the  affection  and  his  physical  condition  at  the  time  of  the 
attack.  If  the  affection  pursue  an  unfavorable  course,  the  insomnia  persists 
tod  notable  prostration  ensues.  The  condition  is  not  unlike  that  in  an 
advanced  stage  of  ty]»hus ;  the  delirium  continues,  with  efforts  to  get  out  of 
bed:  subsultus  tendinunr occurs;  the  pulse  becomes  more  and  more  frecjuent 
and  feeble ;  the  skin  is  .sometimes  bathed  in  perspiration  ;  and  death  takes 
place  by  asthenia,  although  the  fatal  termination  is  usually  preceded  by 
coma. 

The  PROONOSis  is  generally  favorable.  When  not  associated  with  other 
affections  a  fatal  tennination  is  rare.  The  affection  destroys  life  j)f  r  se, 
chiefly  in  cases  in  which  repeated  attacks  have  occurred  and  the  constitution 
is  broken  by  a  long-existing  alcoholic  cachexia.  Occurring  after  wounds, 
rargical  operations,  or  accidents,  and  associated  with  other  affections — as,  for 
example,  with  pneumonitis — it  adds  much  to  the  gravity  of  the  prognosis. 

The  symptomatic  phencmiena  show  the  affection  to  be  cerebral,  but  the 
uture  of  the  morbid  condition,  as  in  the  other  neuro.ses,  is  unknown.  It  is 
important  to  bear  in  mind  that  inflammation  is  not  involved,  nor  is  there 
ground  to  believe  that  congestion  is  an  essential  element.  There  is  usually 
wne  increase  of  the  cerebro-spinal  fluid,  and  the  ventricles  of  the  brain  may 
contain  an  abnormal  quantity  of  sorum.  The  substance  of  the  brain  may  be 
oedematous.  This  condition  is  sometimes  called  the  wet  brain  of  drunkards. 
All  that  can  be  said  of  the  pathological  character  with  our  [irescnt  knowledge 
is. that  the  prolonged  toxical  action  of  alcohol  on  the  brain  induces  a  peculiar 
morbid  conditi(m  giving  rise  to  those  manifestations  of  disorder  which  are 
characteristic  of  this  alicction,  especially  when  the  use  of  alcohr)l  is  from  any 
eanse  suspendud.  There  is  reason  to  believe  that  the  morbid  phenomena 
relating  to  the  mind,  as  well  as  the  progressive  impairment  of  the  vital  forces, 
are  to  a  considerable  extent  due  to  the  insomnia.    This  is  to  be  inferred  from 
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the  fact  that  the  drlirhim  generally  ceases  after  sleep  has  c  i 
era!  hrmrs.      Inability  to  dloop  is  ati  essential  feature  \}^  the 
chief  obstacle  in  the  way  of  a  favorable  termination. 

In  general,  the  pfAUXosis  is  not  attended  with  tliflicuhy.     The  cbanrtei 
istica  of   the  delirium  render  the   atFceiion   easily  recognizable  wb*;n  fuUi 
developed  \  moreover,  the  known  hahits  of  patients  generally  kad  tb**  pn* 
titioner  to  expect  it.     Tremulousness  of  the  tongue  and   limb^  wiib  ntf 
ance,  if  the  patient  be  a  drunkard,  denotes  an  impending  attack.    If  i 
patient  complain  of  having  remarkable  visions  or  manifest  illtisionjl 
senses,  the  development  is  progressing.     The  cases  in  which  the  pr 
hesitates  in  coming  to  a  diagnosis  are  those  in  which  the  habit*  arv  unkin>» 
The  affection  may  be  developed   in  secret  drinkers  and  in   persons  wb«j  iff ' 
supposed  to  be  perfectly  temperate.     I  have  known  a  person  to  b«  aruckd 
who  was  supposed  by  his  friends  never  Xo  taste  any  alcoboli 
the  diagnose! 8  implies  intemperance^  caution  in  forming  an 
cases  is  advisable,  as  well  as  prudence  in  expressing  the  opinioii  «  I 
Of  course  it  is  a  breach  of  medical  ethics  to  reveal  the  characffT 
tion^  save  to  the  patient  and,  under  certain  circuuihtances.  l^i 

Excesses   in   drinking   sonietinies   occasion    a    form   of  dr 
prithnlogirully,  from  delirium   tremens,  but   liable   to  be  confouudeii  u 
The  delirium  now  referred  to  \^  an  active  delirium^  charaeierijted  sou]- 
by  violence  or  fury  and  sometimes  by  hilarity.     It  in  a  form  of  acute  nin'^ 
due  to  active  cerebral  congestion,  conjoined    with  the  immediate  eff-  "    ' 
alcohol  on  the  hraiii.     It  is  occasioned  by  a  protracted  paroxysm  uf  di 
rather  than  by  the  habitual  use  uf  alcohob     This  form  of  delirium  ha- 
distinguished  as  delirumi  elfriftsum.     It  is  accompanied  by  pain  ifi  thf  lu'.iJ 
increased  heat,  throbbing  of  the  carotids,  and  febrile  movement ;  In  nhm,  I 
the  symptoms  of  active  cerebral  congestion*     It  is  of  brief  duration,  c^awijj 
when  alcoholic  stimulants  are  discontinued.    It  thus  ecas^es  under  thei" 
8tances  which  frecjucntly  occasion  delirium  tremens.     It  may  be  folia 
delirium   tremens.     Aside  from  the  di.^ctmtinuanre  of  jstimuUnt^,  \l\ 
the  treatment   indicated   by  active  congestion  of  the  brain — namcly^l 
letting,  purgativeSf  etc.,  measures  not  suited  to  tlie  treatment  of  dfll 
tremens. 

Fin. 'illy,  with  respect  to  the  diagnnsis  of  delirium  tremens,  ii 
exeltided   by   the  absence  of  cephalalgia,  intolerance  of   light  :ii  ,     -—3 
throbbing  of  the  carotids,  febrile  movement,  etc.      Acute  gastritis  1 
may  present  some  of  the  phenomena  of  impending  delinutt^   " 
be  excluded  by  the  absence  of  vomiting,  gastric  pain,  len*i 
stomach,  etc.       Gastritis,  however,   is    o1\en    present    in   dehm 
Typhoid  and  typhus  fever  are  excluded  by  the  absence  of  the  dii^w^i^J 
iymptonis  other  than  delirium  of  these  diseases. 

The  TnEL\TMENT  of  delirium  tremens  was  formerly  by  bloodlettiMatiilit 
of  the  so-called  antiphlogistic  measures,  under  the  belief  that  it  inv- 
inflammation  or  cerebral  congestion.     These  measures  are  now  r/^ 
not  only  uncalled   for.  but  injurious,      Within   late  years 
metl»ods  of  treatment  have  been  advocated  on  the  ground.'^ 
in  endeavoring  to  judge  of  their  respective  merits  it  is  to  h       1 
that  under  favorable  circumstxinees  the  intrinsic  tendency  «»t   iii 
is  to  recovery.     It  may  be  said  of  this  affection,  as  of  others  lent 
manner  to  recovery,  that  a  large  proportion  of  recoveries  cannot  be  ( 
evidence  of  the  curative  efficacy  of  any  particular  method  uf  tn^atnid 
that  a  large  proportion  of  fatal  cases  favors  the  presumpti»»n  thai 
ment  was  injurious.     Excluding  eases  in  which  the  affection  occurs  in  ^ 
nection  with  wounds,  surgical  opemtioud,  and  accidents,  or  with  vii^cr  iff 
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tions,  and  the  cases  in  which  it  occurs  in  persons  whose  constitutions  are 
shattered  by  intemperance,  judicious  management  without  therapeutical 
measures  would,  in  the  great  majority  of  cases,  prove  successful.  It  does 
not  follow  from  this  statement  that  remedial  measures  are  not  often  useful. 
The  great  object  of  treatment  is  to  procure  sleep.  Opium  has  been 
employed  largely  for  this  object.  The  statistical  researches  of  John  Ware 
flhoweil  that  the  fatality  was  greater  under  the  opiate  plan  of  treatment  than 
when  an  expectant  or  eclectic  plan  was  adopted,  and  that  the  fatality  i.s  pro- 
portionate to  the  excessive  use  of  opium.  Opium  used  indiscriminately  and 
largely  is  undoubtedly  injurious,  but  that  its  moderate  employment  is  use- 
ful in  certain  cases  is  not  to  be  doubted.  The  use  of  opium  as  advised  by 
Stills  may  be  safely  adopted.  This  author  says:  *'The  best  mode  of  exhib- 
iting the  medicine  (opium)  is  undoubtedly  to  begin  with  a  quarter  of  a  grain 
or  its  equivalent,  and  progressively  to  augment  the  dose  by  small  and  hourly 
additions  until  sleep  is  produced  or  a  sufficient  degree  of  tran(juillity  obtained." 
I  have  not  infrequently  found  a  full  dose,  repeated,  if  re(|uired.  after  intervals 
of  several  hours,  to  act  very  favorably.  The  remedy  should  never  be  pushed 
to  the  extent  of  inducing  narcotism,  and  if  on  a  fair  trial  it  be  not  found  to 
tranquillize,  it  should  be  discontinued. 

Cases  have  been  treated  satisfactorily  by  simply  continuing  the  use  of 
alcoholic  stimulants  in  moderate  quantity.  In  general  it  is  injudicious  to 
discontinue  entirely  the  use  of  stimulants  so  long  as  the  affection  continues. 
The  time  for  breaking  off  the  habitual  use  is  ai\er  sleep  has  taken  ]>lace  and 
Uie  patient  is  convalescent.  Stimulants  are  to  be  given  freely  in  cases  in 
which  the  symptoms  denote  failure  of  the  vital  powers. 

Tartar  emetic  in  nauseating  doses  is  useful  in  certain  cases.  This  remedy, 
if  Dot  pushed  too  far,  exerts  a  sedative  influence,  diminishes  delirium,  and 
disposes  to  sleep.  It  is  suited  to  cases  in  which  there  is  considerable  con- 
stitutional vigor,  and  it  should  be  very  cautiously  given  to  patients  much 
enfeebled  or  in  cases  in  which  there  is  a  tendency  to  prostration.  Emetics 
hive  been  advocated  as  curative,  but  the  evidence  of  this  is  unsatisfactory, 
tad  they  are  now  very  rarely  employed.  They  are  objectionable  on  the 
•core  of  perturbation.  Cathartics  are  objectionable  on  the  same  score.  These 
ertcuant  remedies  have  been  employed  under  the  idea  that  they  eliminate 
the  alcohol  from  the  system  ;  but  the  affection  is  due  to  the  toxical  effects 
ef  alcohol,  not  to  its  actual  presence  in  the  system  ;  and,  indeed,  the  attack 
often  appears  to  proceed  from  a  diminution  of  the  amount  of  alcohol  habit- 
Billy  present. 

Cold  affusions,  the  cold  douche  to  the  head,  and  the  shower-bath  are  use- 
fnlin  some  cases.  They  are  of  doubtful  expediency  if  employed  against  the 
will  of  the  patient.  He  should  be  induced  to  concur  in  the  propriety  of  niak- 
isg  trial  of  them.  They  may  do  harm  to  feeble  subjects  or  if  the  powers  of 
life  be  much  depressed. 

Digitalis  has  been  advocated  as  a  curative  remedy.  It  was  introduced  by 
Dr.  G.  M.  Jones  of  Jersey,  England,  who  was  led  to  ascertain  its  efficacy 
byi  patient  affected  with  delirium  tremens  having  taken  an  ounce  of  the 
tineture  by  mistake.  Subsequently  he  employed  it  in  TO  cases  with  the  loss 
of  ooly  1  case.  No  practitioner  would  have  ventured  to  give  this  remedy  in 
the  doses  which  experience  has  abundantly  shown  may  be  given  without  any 
snpleasant  consequences  in  this  disease.  The  dose  advised  by  Dr.  Jones  is 
lilf  an  ounce  of  the  tincture,  which  may  be  repeated,  if  required,  after  an 
interral  of  four  hours.  Many  cases  in  which  this  plan  of  treatment  has 
apptrently  proved  efficacious  have  been  reported.  I  have  tried  it  in  a  few 
.cues,  in  one  of  which  it  appeared  to  act  like  a  charm,  but  in  the  others  no 
eantive  effect  was  apparent. 
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The  inhalation  of  chloi^oform  in  some  cases  tranquillizes  the  patient  and 
induces  sleep.  This  is  a  remedy  to  be  employed  with  prrcat  circum^pectiun. 
Its  eifcct  has  been  happy  in  several  instances  under  my  observation.  In  one 
case  the  effort  to  employ  it  excited  such  a  degree  of  mania  that  I  was  led  to 
desist.  The  hydrate  of  chloral  may  be  employed.  The  use  of  this  remedy 
calls  for  circumspection.  The  bromide  of  potassium,  given  in  large  denies^ 
is  a  valuable  remedy  in  this  disease.  This  remedy  is  chiefly  relied  upon  in 
a  large  majority  of  the  great  number  of  cases  treated  at  Bellevue  HospitiL 
Hyoseyamin  has  lately  been  employed  with  much  success  as  an  hypnotic  in 
this  disease. 

As  regards  the  measures  which  have  been  referred  to,  and  others,  they 
are  to  be  employed  according  to  circumstances  proper  to  individual  ciae*. 
Each  of  the  measures  is  suited  to  some  cases,  and  not  to  other  cases.  Thej 
are  to  be  employed  tentatively,  the  practitioner  being  guided  by  the  effect  ii 
deciding  whether  to  continue  or  discontinue  them.  Not  infrequently  thej 
may  be  tried  successively  in  the  same. case.  In  short,  the  appropriate  treat- 
ment  as  regards  these  measures  is  expectant  and  eclectic,  and  they  will  be 
employed  judiciously  or  otherwise  according  to  the  judgment  of  the  practi- 
tioner. 

The  management  in  other  respects  is  important.  Quietude  is  to  be 
enforced.  Visitors,  who  are  often  actuat<!d  by  curiosity,  are  to  be  excluded. 
The  circumstances  surrounding  the  patient  should  as  far  as  pos.sible  be  reg- 
ulated with  a  view  of  promoting  sleep.  Much  may  be  done  by  the  exercise 
of  tact  in  soothing  the  patient,  combing  the  hair,  bathing  the  face,  resorting 
to  warm  pediluvia,  etc.  I  have  known  muscular  exercise  carried  to  the  point 
of  fatigue  to  be  useful.  Alimentation  is  highly  important.  The  patient 
should  be  encouraged  as  much  as  possible  to  take  nutritious  and  eanlj- 
digesited  food. 

it  is  the  duty  of  the  physician,  aft^r  recovery  from  this  disease,  to  inform 
the  patient  of  its  character,  and  to  point  out  the  inevitable  consequences  of 
the  habits  which  have  induced  it ;  and  the  patient  will  be  aided  in  an  effort 
to  emancipate  himself  from  the  slavery  of  intemperance  by  remedies  and 
hygienic  measures  which  tend  to  invigorate  the  body,  thereby  strengthening 
the  mental  powers. 

A  craving  for  alcoholic  excitation  is  a  result  of  habit.  It  is  sometinef 
induced  by  dyspeptic  disorders,  mental  depression,  or  a  sense  of  prostration 
incident  to  various  diseases,  and  it  is  sometimes  a  constitutional  idiosyncrasj. 
The  power  to  resist  it  is  impaired  in  proportion  as  the  faculties  of  the  mini 
are  weakened  by  indulgence.  It  can  be  overcome  only  by  sufficiently  lonp- 
continued  total  abstinence,  together  with  measures  to  remove  disorders  and 
to  promote  mental  occupation  and  invigoration  of  body  and  mind.  There  is 
no  drug  which  has  a  special  curative  efficacy.  Persuasion,  the  fear  of  con»- 
qucnces,  and  moral  considerations  are  often  unavailing.  The  unhappy  slarei 
of  intemperance  should  be  considered  as  suffering  from  disease,  and  shonldbe 
treated  as  patients  until  the  morbid  craving  is  extinguished  by  prolonged 
abstinence.  In  many  instances  effective  treatment  is  practicable  only  in  insti* 
tutions  established  for  this  purpose. 

The  "opium  habit"  is  to  be  regarded  in  the  same  light.  Generally, instant 
and  complete  withdrawal  of  every  form  of  opiate  is  perfectly  safe  and  is  tl»i 
preferable  course.  Under  judicious  medical  treatment  and  encouragemnt 
patients  will  be  more  likely  to  endure  the  intense  suffering  from  the  niJdfi 
disuse  of  opium  than  to  persevere  in  a  gradual  diminution  of  doses  daring  t 
period  of  weeks  or  months. 
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Hypochondriasis— Pathophobia. 

Although  hypocliondriasis  belongs  in  the  list  of  disorders  of  the  mind,  the 
mental  aberration  is  not  regarded  as  amounting  to  insanity,  and  patients  with. 
this  affection  are  not  proper  subjects  for  treatment  at  lunatic  asylums.  Cases 
are  not  infrequent,  and  they  claim  the  services  of  the  general  ])ractitioner. 
Id  view  of  these  facts,  it  is  appropriate  to  consider  the  afl'ection  as  one  of  the 
neuroses.  The  name  hypochondriasis — which  from  its  derivation  is  supposed 
to  have  reference  to  morbid  sensations  sometimes  felt  in  the  hypochondriac 
regions — has  verj'  little  significance  as  indicating  the  character  and  seat  of 
the  affection.  The  names  pathophobia  and  nosophobia  are  much  more 
expressive  of  the  malady. 

The  characteristic  feature  of  the  affection  is  a  morbid  apprehension  of 
cither  the  existence  of,  or  a  liability  to,  scmie  serious  disease.     In  its  mildest 
form  it  consists  of  a  feeling  of  extreme  delicacy  of  constitution  or  of  a  pecu- 
liar susceptibility  to  the  causes  of  disease.     Existing  in  this  form,  it  leads  to 
an  anxiety  concerning  health  and  over-precautions  for  its  preservation.     In 
the  severest  form  of  the  affection  patients  suffer  from  the  conviction  that  they 
have  an  incurable  malady  and  that  life  is  in  imminent  danger.     Different 
cases  represent  gradations  between  these  extremes.     The  mental  depression 
or  despair  which  may  be  produced  by  a  knowledge  of  the  fact  that  a  serious 
or  fatal  disease  actually  exists    does  not  constitute  hypochondriasis.     The 
hypochondriac  is  the  victim  of  a  delusion  with  respect  to  his  condition ;  and 
the  mental  suffering  arising  from  this  error  of  belief  often  exceeds  that  which 
would  be  likely  to  be  experienced  if  the  fancied  disease  really  existed.     Gen- 
CTilly,  the  hypochondriacal  delusion  is  accompanied  by  more  or  less  mental 
depression,  and  often  by  marked  melancholia,  but  in  some  cases  patients  are 
resigned  and  cheerful.     Fancied  diseases  are  scmietimes  the  occasiim  of  pro- 
found religious  sentiment,  calling  forth  the  manifestations  of  pious  resig- 
Dation. 

The  affection  is  presented  to  the  practitioner  in  different  phases.  In  some 
ciKS  the  imagination  becomes  fixed  upon  a  particular  disease,  and  the 
patient*8  belief  in  the  existence  of  the  disease  defies  all  efforts  to  remove  it. 
Di.<(ease  of  the  heart,  pulmonary  consumption,  cancer,  syphilis,  tapeworm, 
nftening  of  the  brain,  and  diabetes  are  among  the  diseases  which  in  different 
ttMS  arc  supposed  to  exist.  The  physician  may  strive  in  vain  by  assurances 
iDd  arguments  to  dispossess  the  mind  of  his  patient  of  the  delusion.  In  sup- 
port of  his  conviction  the  patient  sometimes  not  only  exaggerates  ailments 
which  are  present,  but  insists  on  the  presence  of  symptoms  which  are  want- 
ing. The  pertinacity  and  ingenuity  with  which  in  some  cases  patients  hold 
to  their  faith  and  strive  to  convince  the  physician  of  its  truth  are  remarkable. 
Sot  infrequently  the  conflict  between  the  physician  and  patient  continues 
until  it  becomes  intolerable,  and  each  is  well  pleased  to  break  off  the  profes- 
sioDal  relation.  Hypochondriacs  frerjuently  consult  many  physicnans  in  suc- 
cession, finding  for  a  time  greater  attention  and  apparent  interest  in  a  new 
medical  adviser;  and,  naturally  enough  in  their  mental  condition,  they  become 
dissatisfied  when  the  patience  of  the  physician  becomes  exhausted  and  they 
have  given  up  all  expectation  of  converting  him  to  their  belief.  The  absurd- 
ity of  the  delusion  in  some  instances  is  truly  surprising.  I  have  known  two 
eases  in  which  the  patients,  women  of  intelligence  and  good  sense,  for  a  long 
time  could  not  be  persuaded  that  they  were  not  affected  with  cancer  of  the 
breast,  although  nothing  was  to  be  seen  or  felt  to  give  color  to  the  delusion. 
It  is  a  noteworthy  fact  that  hypochondriasis  is  not  confined  to  the  weak- 
-minded. Persons  of  education  and  strong  mental  powers  are  as  liable  to  the 
affection  as  those  who  are  ignorant  and  of  feeble  intellectual  capacity. 
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In  another  phase  of  the  afTcction  there  is  not  a  fix<?d  hdicf  ii^ii^ 
of  »  partieuhir  disease,  but  a  shifting  of  thu  delusion  fnun  fine  iWn 
aijother.  The  physician  may  SHCceeil  in  cnnvineing  the  jinticnt  of  i 
existence  of  lui  imagined  di.sea.^e,  but  no  soont^r  is  this  done  th»n  the  [ 
imagination  runs  upon  another  distfase,  and  .'^o  divers  diseiu«?ii  are  in  tim 
imagined,  until  iit  length  the  physician  is  discouraged  iind  may  givu  up  thtj 
contest.  Again,  patients  sometimes  keep  the  house  and  take  to  tho  \i^'\ 
complaining  of  ill-health,  prostration,  and  various  morhid  sensjitions,  witbi 
selecting  any  particular  disease,  Witli  cases  of  bedridden  patient*  irho  hATi 
no  definite  malady,  hut  a  host  of  subjective  synipkuns,  all  praetiti(*in?ff  of 
much  experience  are  familiar  8iich  cases  occnr  much  oflener  among  wonui 
than  among  men,  and  the  phenomena  embraced  under  tlie  name  of  hjKkJi 
are  generally  more  or  le.HS  involved. 

The  CAUSES  of  hypoehron  drill  sis  are  physical  and  mental.     Some  pcnvmlj 
are  constitutionally  liable  to  morbid  apprehensions  in  this  dirertitm*     Wlun 
ever  they  are  ill  with  any  affection,  their  mental  constitution  leads  t^  a  wn^l 
of  danger  and  to  despondency  as  regards  recovery*    Not  infrequent ly  thij^  jit.it«| 
of  mind  exerts  a  depressing  influence  which  may  interfere  seriou^ly  wirh  tUl 
favorable  progress  of  disease.     Persons  thus  unhappily  constituted  are  likely  I 
to  exaggerate  the  permanent  consetjuences  of  dissipAtcd  habit-s  in  early  lite, 
especially  abuses  of   the   sexual    function.      Delusions   with   respect  to  lb 
latter  are    fostered   by  publications   and  lectures  designed  by  unprinpiiiltd 
persons  to  produce  this  effect.     Apprehensinns  on  this  score,  often  nitli  littif  \ 
or  no  foundation,  are  a  source  of  nefarious  profit  to  a  host  of  charlatiei*.    \i 
a  person  with  a  hypochondriacal  predisposition  either  have  had  or  iniJurio* 
that  he  may  have  had  syphilis,  he  is  liable  to  fall  into  the  belief  of  gii^fpwKiiifl 
that  his  sy.stem  is  irretrievably  ruined*     This  delusion  also  \^  enconmp?*!  ^'jJ 
empirics  whose  business  is  to  prey  upon  the  fears  which  they  foster  an<lpic)T«,l 
There  is  a  cla^s  of  wretched  hypochondriacs  who8c  min<l  "I  withl 

the  idea  that  they  are  the  hopeh^ss  victims  of  the  thoutrhi  utliJ 

and  patients  of  this  class,  much  as  they  are  to  be  pitied,  *»ftLji  Ui\  K\t:rtlj 
the  temper  of  the  physician.     It  is  to  be  added  that  the  practice  of  nijutnr- 
bation.  excessive  sexual   indulgence,  and  the  intemperate  use  of  alr«>lniti^  I 
stimulants  are  undoubtedly  sometimes  involved  in  the  c*uwition,  not  mrivlr 
by  an  effect  upon  the  imagination,  but  by  contributing  to  produe^  atn<ifbi<i  | 
condition  of  the  nervous  system.  j 

The  reading  of  legitimate  medical  works  is  to  be  mentioned  mnonp  ^^*f 
causes  of  hypochondriasis.      Want  of  mental   occupation  ooutrihute^  iii*i'* 
rcctly   to   the  affection.       Persons   who    have    relimjuiiihed    active  piirfiou  j 
oft^n  become  hypochondriacs.     Success  in  the  aequiMtioti  of  irejihh.  when '*  | 
leads  to  a  determination  to  forego  labor  and  to  enjoy  leisure^  tnay  thus  cng^'U-  • 
dcr  a  far  greater  evil  than  poverty.     On  the  other  hand,  the  Io«g  of  fortnuft  ^ 
or  want  of  success  in  the  pursuits  k\\^  life,  and  severe  afHietion  of  ativ  1^"'*^* 
arc  sometimes  concerned  in  the  causation  of  this  affection.     Thc^ti*  viTi'>«ii  j 
causes  may  produce  the  affection  in  those  who  are  not,  as  w*iU  as  in  th*^** 
who  are,  constitutionally  predispu^ed  to  it ;  but  of  couri*e  their  dficienet '~ 
bo  marked  in  proportion  as  the  predisposition  is  strong. 

The  morbid  physical  conditions  often  existing  in  cas^s  of  l 
and  more  or  less  concerned  in  its  causation,  are  various.  Ani 
be  mentioned  anfeniia,  neurasthenia,  and  dyspeptic  disorders.  Tbr  i^*^** 
there  is  reason  to  believe,  are  fretiuently,  to  a  considerable  isxtcnt,  cffcc^*^ 
th«^  morbid  condition  of  the  mind. 

The  MAONOSIS  of  hypochondria3i.f  must  rest  on  an  exclusion  of  the 
dies  which  are  apprehended  or  imagined  and  of  any  serious  dtxcaiic. 
different  organs  of  the  body  are  to  be  interrogated  by  means  of  ^ynip^ 
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id  signs;  and  it  is  obvious  that  the  accuracy  of  the  diagnosis  will  depend 
I  the  ability  of  the  phjsican  to  exclude  the  affections  to  which  the  different 
gans  are  subject.  Subjective  symptoms  are  to  be  admitted  with  circum- 
•eetion  and  a  certain  amount  of  distrust.  The  incongruity  of  the  previous 
rtory  and  the  present  condition,  as  described  by  the  patient,  with  the  laws 
'  any  definite  disease,  exclusive  of  mental  disorder,  is  often  at  once  signif- 
mt  of  the  affection  under  consideration,  or  the  subjective  symptoms  are 
(congruous  with  the  physical  disorders  which  may  bo  associated  with  the 
'pochondriasis.  From  want  of  sufficient  knowledge  or  skill  to  reach  the 
ignosis  by  exclusion  practitioners  are  sometimes  misled  by  the  statements 

patients,  and  thus  contribute  unwittingly  to  establish  more  firmly  exist- 
r  delusions. 

In  a  certain  proportion  of  the  cases  in  which  some  serious  disease  is  either 
prehended  or  imagined  the  positive  assurances  of  the  physician  suffice  to 
ipel  the  delusion.  In  this  way  the  physician  who  is  confident  in  his  ability 
interrogate  accurately  the  different  organs  of  the  body  has  the  power  of 
ing  much  good.  The  fear  of  the  existence  of  some  grave  disease  oppresses 
)ecially  those  who  are  dependent  for  the  means  of  living  upon  a  certain 
»8ure  of  health ;  and  a  decided  opinion,  in  which  they  have  confidence,  is 
rreat  blessing  to  patients  of  this  class. 

In  cases  of  confirmed  hypochondriasis  the  first  object  with  reference  to 
EATMENT  is  the  removal  of  any  supposed  causes.  Over-exertion,  mental  or 
ysical,  is  to  be  avoided  if  possible ;  and  sexual  abuses,  intemperance,  and  any 
)lation  of  the  laws  of  health  are  to  be  inquired  into  and  reformed.  Aside 
)m  the  casual  indications,  the  measures  of  treatment  relate  to  both  body 
d  mind.  Any  coexisting  physical  disorders  are  to  be  remedied  as  far  as 
acticable.     Ansemia  and  dyspeptic  ailments  often  claim  remedial  measures. 

addition  to  the  physical  operation  of  remedies,  they  undoubtedly  have  a 
eful  moral  effect  within  certain  limits.  Patients  often  crave  remedies, 
d  it  is  important  not  to  encourage  this  disposition  ;  but  it  is  often  not 
idicious  to  withhold  remedies  altogether,  even  when  the  medicinal  part  of 
e  treatment  is  comparatively  unimportant.  Alcoholic  stimulants  and  opi- 
es  should  not  be  prescribed,  or  if  indicated  for  a  temporary  object  they 
ould  be  given  with  great  circumspection. 

The  most  important  part  of  the  treatment  is  that  which  relates  to  the 
nd.  Arguments,  assurances,  and  combined  medical  opinions  may  be 
Dught  to  bear  upon  the  delusions  with  more  or  less  effect.  It  is,  bow- 
er, not  always  judicious  to  act  upon  a  determination  that  the  patient  shall 

at  once  reasoned  out  of  the  affection.  It  is  not  wise  to  attempt  to  dispel 
e  delusions  by  ridicule  or  indifference.  A  fundamental  part  of  the  moral 
inagement  is. to  divert  the  patient's  attention  from  himself.  This  is  to  be 
ected  by  inducing  occupation  if  the  patient  have  been  living  a  life  of  indo- 
ice,  and  by  well-selected  recreations  if  the  patient  be  of  industrious  habits. 

is  more  difficult  to  effect  this  in  cases  of  hypochondriasis  among  women 
an  among  men.  Change  of  scene  and  new  associations  are  often  effectual, 
id,  wherever  practicable,  should  be  advised.  With  respect  to  the  particular 
ans  to  be  pursued  in  different  cases,  the  habits,  intelligence,  education,  and 
leial  position  are  to  be  considered  in  each  case,  and  the  success  of  the  treat- 
lent  will  depend  much  on  the  judgment  and  tact  of  the  physician. 
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SECTION    SIXTH. 

DISEASES  AFFECTING  THE  GENITO-URINARY  SYSTEM. 


CHAPTER  I. 

CONGESTION  OF  THE   KIDNEYS.— ACUTE  AND  CHRONIC 
BKIGHT'S  DISEASE. 

Active  Congestion  of  the  Kidneys. — Passive  Congestion  of  the  Kidne3rs. — Parenchymatooi 
Degeneration  of  the  Kidneys. — Fatty  Degeneration  of  the  Kidue>^. — Acute  Bright'! 
Disease. — Chronic  Bright's  Disease. 

A  LARGE  proportion  of  the  affections  of  the  genito-urinary  system  do 
not  fall  within  the  scope  of  this  work.     Excluding  the  aflfections  peco- 
liar  to  females,  diseases  of  the  male  generative  organs  and  of  the  bladder 
are  to  be  excluded  as  belonging  to  surgical  rather  than  to  medical  practice. 
The  diseases  which  remain  are  chiefly  those  affecting  the  kidneys.     Abnor- 
mal changes  in  the  urine  are  highly  important  as  denoting  morbid  conditiont 
relating  to  the  kidneys  and  the  blood.     These  changes  constitute  important 
symptoms  in  various  diseases.     They  are  not  to  be  considered  as  iDdividnal 
affections,  and  in  general  it  suffices  to  notice  them  in  connection  with  other 
symptomatic  events  which  make  up  the  clinical  history  of  different  diseases. 
In  an  important  disease  which,  in  the  present  state  of  our  knowledge,  it  is 
convenient  to  regard  as  a  urinary  affection,  it  is  certain  that  the  abnormal 
change  in  the  urine  expressed  by  the  name  of  the  disease  is  merely  a  svmp- 
tom.     The  disea.se  referred  to  \%  glycosuria  or  dutbe/es  mellitM.     Thisdisewe 
will  be  included  among  the  diseases  to  be  considered  in  this  section.    The 
same  statement  may  probably  be  applied  to  the  disease  distinguished  as  dia» 
betes  insipidus,  and  also  to  endemic  hsemcUuria  and  hseirwglobinuria. 

Active  Oongestion  of  the  Kidneys. 

Active  congestion  of  the  kidneys  may  be  due,  first,  to  the  action  of  irri- 
tants, and  sec(in<lj  to  vaso-motor  paralysis.  These  two  forms  of  active  con- 
gestion are  widely  different  from  each  other.  The  former,  when  of  sofficieDt 
intensity  to  give  clinical  evidence  of  its  existence,  is  almost  invariably  tccom- 
panied  by  inflammatory  or  degenerative  changes  in  the  kidneys ;  the  litter 
has  no  tendency  to  lead  to  inflammation  ;  the  former  is  accompanied  bj  the 
excretion  of  urine  similar  to  that  of  certain  forms  of  acute  nephritis,  the 
urine  being  albuminous,  bloody,  and  usually  diminished  in  quantity;  in  the 
latter  the  urine  is  abundant  in  quantity,  non-albuminous,  and  of  low  Bpeeiid 
gravity. 

In  the  inflammatory  variety  of  active  congestion  the  kidneys  are  enlargei 
of  a  dark-red  color,  engorfjed  with  blood,  and  ecchymoscd.  Certain  draei 
which  exert  an  irritant  effect  upon  the  kidneys  are  usually  assigned  is  the 
most  important  causes  of  this  form  of  active  congestion.  Such  drags  in 
cantharides,  turpentine,  oil  of  mustard,  cubebs,  copaiba,  nitrate  of  potiA, 
chlorate  of  potash,  and  carbolic  acid.     Of  these  drugs,  cantharides,  ttkei 
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rnally  or  applied  externally  in  the  form  of  a  blister,  provokes  the 
ed  urinary  symptoms.  In  cantharides-poisoning  the  urine  is  dimin- 
uantity  and  may  be  suppressed;  it  is  usually,  but  not  always, 
bh  blood ;  it  is  albuminous,  and  it  may  contain  hyaline  and  blood- 
til  as  epithelial  cells.  A  peculiarity  noted  in  some  cases  has  been 
aeons  coagulation  of  the  urine.  Gelatinous  fibrinous  clots,  either 
,  may  form  in  the  bladder  and  interfere  with  micturition,  or  similar 
ly  form  in  the  vessel  after  the  urine  is  voided.  It  has  been  shown 
lents  that  a  true  diffuse  nephritis  is  produced  by  cantharides.  It 
!  that  an  inflammatory  condition  likewise  exists  when  similar  symp- 
V  the  ingestion  of  the  other  drugs  named.  The  treatment  consists 
I  of  the  cause,  rest,  and  the  administration  of  diluent  and  of 
us  drinks.  Camphor  in  doses  of  two  to  five  grains  will  often 
if. 

jt€nce  of  vaso-motor  nerves  of  the  renal  arteries  has  been  demon- 
physiological  experiment.  These  nerves  are  contained  in  the 
s.  Paralysis  of  these  nerves  causes  dilatation  of  the  arteries  in  the 
d  consequent  aiflux  of  a  larger  amount  of  blood  to  these  organs, 
assume  the  existence  of  vaso-dilator  nerves  of  the  kidneys.  It  is 
larmony  with  the  results  of  physiological  experiment  that  this 
low  of  blood  through  the  kidneys  is  attended  by  the  excretion  of  a 
tity  of  pale  urine.  We  may  assume  that  renal  hypersemia  due  to 
'  influence  may  be  produced  in  man  by  causes  acting  upon  the  per- 
•ves  as  well  as  by  those  acting  on  the  nerve-centres.  We  .possess 
ive  knowledge  as  to  this  variety  of  renal  hyperaimia  in  man.  It 
iferred  to  exist,  from  the  characters  of  the  urine,  in  certain  diseases 
iin.  Hyperaemia  of  the  kidneys  from  vaso-motor  influence  is 
»  exist  in  many  cases  of  diabetes  insipidus,  of  hysteria,  and  of  emo- 
irbance. 

Passive  Congestion  of  the  Kidneys. 

or  venous  congestion  of  the  kidneys  is  one  of  the  characteristic 
he  general  venous  congestion  which  attends  certain  pulmonary  and 
eases.  Passive  congestion  of  the  kidneys  may  also  be  caused  by 
i  of  the  vena  cava  ascendens,  but  this  occurrence  is  so  rare  that  it 
emand  further  consideration  here.  Thrombosis  of  one  of  the  renal 
been  observed  more  frequently,  but  in  the  cases  hitherto  recorded 

congestion  of  the  kidney  has  been  observed.  Passive  congestion 
ley,  therefore,  may  be  considered  as  almost  invariably  accompanied 

venous  stasis. 

ary  disorders  are  less  important  than  cardiac  diseases  in  the  etiol- 
dvanced  emphysema  and  in  certain  cases  of  fibrous  phthisis  there  is 
ngestion  of  the  kidneys.  The  various  cardiac  diseases  which  lead  to 
nous  congestion — valvular  lesions,  fatty  degeneration,  and  myocar- 
the  most  frequent  and  important  of  the  causes.  Mitral  lesions  may 
lly  emphasized  in  this  connection.  It  will  be  remembered  that  the 
of  venous  stasis  do  not  appear  until  the  stage  of  non-compensation, 
tense  in  proportion  to  the  failure  of  heart-power.  It  is  also  import- 
r  in  mind  that  in  proportion  as  the  tension  in  the  veins  increases  the 
sure  in  the  arteries  sinks. 

)earances  presented  by  the  kidneys  after  prolonged  passive  conges- 
lite  characteristic.  The  condition  is  sometimes  called  cyanotic  indu- 
the  kidneys.  These  organs  are  usually  somewhat  enlarged,  their 
e  is  extremely  firm,  the  capsule  is  non-adherent,  and  the  surface  is 


isnea ;  its  specinc  gravity  is  mcreasea ;  us  coior  is  uarKt 
contains  a  moderate  quantity  of  albumen,  and  usually  6om< 
cles,  a  few  small  hyaline  casts,  and  a  few  epithelial  cells, 
standing  often  throws  down  an  abundant  sediment  of  the  i 
to  Bartels,  the  excretion  of  uric  acid  is  greater  than  in  hej 
of  albumen  is  not  great,  rarely  reaching  two  parts  in  a  thoi 
tity  of  blood  does  not  generally  suffice  to  color  the  urine 
small  quantity  of  urine  may  be  referred  to  the  diminished  i 
the  blood  flows  through  the  glomeruli.  The  albuminurii 
some  writers,  to  increased  blood-pressure  in  the  glomeruli 
changes  either  in  the  capillary  walls  or  in  the  epithelium  ( 
consequence  of  an  insufficient  supply  of  arterial  blood, 
of  the  kidneys  is  never  a  cause  of  uraemia.  The  diminished 
may  perhaps  increase  the  general  dropsy.  The  treatmen 
primary  condition,  and  not  immediately  to  the  kidneys.  T 
strengthen  the  force  of  the  heart's  action,  thereby  increasii 
sion  and  relieving  the  venous  stasis.  By  the  administrati 
urinary  symptoms  are  often  improved,  and  they  may  entire 
power  of  the  heart's  action  increases.  The  reader  is  ref 
on  Valvular  Diseases  of  the  Heart  for  a  consideration  of  tl 
cable  to  the  disturbances  of  the  circulation  which  cause 
of  venous  congestion. 

Parenchymatous  Degeneration  of  the  KU 
Degeneration  of  the  Kidneys. 

These  degenerations  occur  in  the  diflferent  forms  of  Di 
connection  with  which  they  will  be  again  mentioned.  Mi 
grades  of  so-called  catarrhal  nephritis  and  of  parench 
belong,  in  reality,  to  the  category  of  these  degenerations, 
may  occur  independently  of  any  inflammation  of  the  kidi 
they  are  generally  without  much  clinical  importance.  It 
include  under  the  name  of  Bright's  disease  these  degenei 
tended  by  any  inflammation. 

TKa  /•/v«.f;/»«1  o.,ko»«..^^  ^c  u:.i^ :«  i.1 j:*: r 
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p.  53.)  Excluding  inflammation  of  the  kidney,  the  most  important 
of  parenchymatous  degeneration  are  infectious  and  febrile  diseases 
tain  mineral  poisons.  Of  the  first  group  of  causes  may  be  mentioned 
,  septicaemia,  diphtheria,  and  the  exanthcmatous  and  the  continued 
of  the  second  group,  phosphorus,  arsenic,  antimony,  and  the  mineral 
Parenchymatous  degeneration  also  follows  extensive  burns  and  irri- 
ipplications  to  a  large  surface  of  the  skin. 

r  degeneration  is  often  combined  with  parenchymatous  degeneration 
o-fatty  degeneration).  It  is  a  usual  sequence  when  the  action  of  the 
named  is  long  continued  or  intense.  In  well-marked  cases  of  fatty 
-ation  the  cortical  substance  is  more  swollen  than  in  the  preceding 
-ation.  The  enlarged  and  pale  cortex  presents  yellowish  streaks  and 
.  Hemorrhages  are  usually  present  in  the  fatty  degeneration  of  phos- 
poisoning.  The  microscope  shows  in  the  epithelial  cells  of  the  con- 
tubes  an  accumulation  of  fatty  molecules  larger  and  more  refractive 
le  albuminous  granules  of  parenchymatous  degeneration,  from  which 
irthermore  differ  by  their  insolubility  in  acetic  acid  and  their  solu- 

I  ether  after  treating  the  specimen  previously  with  alcohol.  Both  in 
lymatous  and  in  fatty  degeneration  the  glomeruli  are  unchanged.  The 
of  fatty  degeneration,  in  addition  to  those  of  parenchymatous  degen- 
,  arc  anasmic  conditions,  especially  pernicious  anajmia  and  leucocy- 

;  cachexia),  especially  chronic  pulmonary  tuberculosis;  chronic  alco- 
;  and,  according  to  Wilks  and  ^loxon,  diabetes.     In  old  age  and  in 

obesity  a  moderate  fatty  degeneration  may  be  met  with.  Jaundiced 
\  are  likely  to  be  fatty.  No  attempt  is  made  to  discriminate  between 
ifiltration  and  fatty  degeneration  of  the  kidney.  Many  of  the  causes 
e  degenerations  are  also  causes  of  nephritis. 

nchymatous  degeneration  of  the  kidneys  is  usually  attended  by  a 
te  albuminuria.  As  already  remarked,  this  condition  is  held  by  some 
gistfi  to  be  a  mild  form  of  acute  Bright's  disease  or  to  be  the  first 
f  some  of  the  varieties  of  that  disease.  This  form  of  degeneration  is 
ly  transitory,  and  it  readily  subsides  as  its  causes  disappear.    It  is  not 

that  the  slight  albuminuria  so  often  present  in  simple  parenchyma- 
id  fatty  degenerations  of  the  kidney  in  reality  depends  upon  these 
native  changes  in  the  renal  epithelium.  It  is  perhaps  referable  in 
ther  way  to  the  primary  condition  which  causes  the  degeneration.  It 
lin  that  extensive  fatty  degeneration  of  the  kidney  may  exist,  as  in 
ises  of  phosphorus-poisoning,  without  any  albuminuria  or  other  appre- 
urinary  symptoms.  These  observations  justify  the  separation  from 
8  disease  proper  of  these  non-inflammatory  degenerative  changes. 

II  forms  of  jaundice  of  sufficient  intensity  hyaline  casts  are  present 
urine,  often  without  any  albuminuria.  It  is  uncertain  whether  the 
tion  of  these  casts  have  anything  to  do  with  changes  in  the  renal  epi- 


Acute  Bright's  Disease— Acute  Diffuse  Nephritis. 

e  the  memorable  researches  of  Richard  Bright,  published  in  1827,  dis- 
)f  the  kidney  characterized  by  albuminuria  and  general  dropsy  have 
ailed  Bright's  disease.  It  will  be  seen  that  the  renal  changes  which 
to  the  different  forms  of  this  disease  are  various,  although  not  so  many 
names  which  have  been  proposed  for  them.  Not  every  case  of  albu- 
a  is  to  be  considered  as  one  of  Bright's  disease.  We  do  not  include 
this  name  the  renal  changes  which  have  already  been  considered  in  this 
— namely,  simple  parenchymatous   degeneration,  fatty  degeneration, 
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and  byperaemiji  of  the  kidneys — «ltliougb  each  of  these  alterations  mi y  ^Tn 
ao  imiiortatit  eleiuent  in  Brigbt*s  disease.  These  cluiiijres  are  atler»dc«l  ♦*itW 
by  laoderate  albuminuria  or  by  none  whatever;  and  if  any  dropsy  be  jir»»fM, 
this  is  not  referabU*,  as  a  rule,  to  the  alteration  in  the  kittueys.  ByttoK^ 
universal  conaent  Bright's  disease  18  regarded  as  a  nephritiei;  thttt  im^w 
inflammation  of  the  kidneys.  This  nephritis  affeot»  both  orjrati^,  and  i*  Uicrt- 
fore  described  as  difTuse,  in  distinetion  from  the  eircuniserilied  rcttol  inflaiitt- 
mations,  such  a.s  »u[>[>uralive  nephritis.  The  ^rcat  ujajority  id'  i»wj  of 
Bright'^  diseaj«e  are  furthermore  appropriately  called  ditfusc  u>  iha 

ground  that  all  the  constituents  of  the  kidneys — rianKdy,  the  :  ii%. 

sue,  the  Malpij^hian  tufts,  the  uriniferous  tubes,  and  the  b!yo<l-v^^ac*.i*— m 
involved  in  the  intiamrnatory  process.  But  the  term  *' diffuse  **  must  i^t 
he  understood  as  implyin^:  that  the  morbid  process  afft?ets  the  kidnt'>  tisviic 
unifttrmly.  Some  parta  of  the  kidney  are  always  more  diseased  thati  mUwtk 
Bright?  disease  is  divided  into  an  acute  and  a  chronic  fonn. 

Acute  Bright^s  disease  has  received  various  names,  ftueh  n*  piirpncliviiii* 
tous  nephritis,  acute  tubal  nephritis,  acute  descjuamative  nephritis,  citifrKil 
nephritis,  croupous  nephritis.  These  names  are  all  objectionable,  u  \^tj 
imply  theories  concerning  the  nature  of  the  disease  which  arc  citlwr  ua* 
pniven  or  erroneous.  The  designation  acute  Bright'*  disease  is  tlic  flo- 
p lest,  and  i n v n  1  v es  no  do u bt f u  1  h y p ot h eses.  If  it  be  d csi red  to  emnlojf  aa 
anatomical  term,  acute  diffuse  nephritia  is  the  one  lea*t  objcctionahU 

Anatomical  Cbaracters, — The  morbid  ap^  '    _lit* 

disease  vary  considerably  in  different  cases.     Th»  lit* 

tie  variation  from  their  normal  aspect  that  the  distaee  c«ii  bt  i  n\j 

by  microscopical  examination.    As  u  ruk%  however,  these  organ-  -^^i 

moist,  and  somewhat  softened.      The  surface   is  smoctih.  and  pitr' ;  -  i  * 
patches  alternating  with  opaque  gm^ish  ur  yfllowtsh-white  portions.   T^»i  r  i 
patches  correspond  to  hemorrhages  or  to  spot8  of  eongeiftiun,  and  the  pule  pf«** 
tions  are  either  relatively  or  absolutidy  anaemic.    Fpon  section  the  mffllina  i» 
seen  to  involve  chiefly  the  cortex,  which  presents  the  same  mixture  uf  color*. 
Red  points  corresponding  to  congested  JIulpightan  l>odics,  or  tnore  fnnrneoiJy 
to  hemorrhages,  are  observed.    Tlie  Malpighian  bodies  may  appear  swollen  wl 
abnormally  pale.     In  some  kidneys  the  hyperfeuuc  and  hemorrhagic  ptittio"* 
predominate,  and  in  others  the  pale  opa(|ue*appeanince  prevail.     It  tP  t^'**' 
possihle  to  distinguish  red  kidneys  and  pale  kidneys  of  acute  BrightVdiH?*^''* 
and  between  thi?se  types  there  is  every  possible  variation.     In  the  Tft'«ii»nVV 
uf  eases  of  acute  Brigfit's  disease  the  kidneys  are  hyperiemre.     If  t! 
approach  a  chronic  stage,  tlie  hypenemia  usually  gives  place  to  a  v 
yellowish  color,  but  some  hemorrhages  usually   remain. 

Upon  microscopical  examination  the  alterations  are  sometimes  fouml  ^^ 
astonishingly  slight,  even  when  during  life  the  urine  was  fjuite  alburn*^ 
and  contained  blood  and  ca^ts.     In  these  cases,  which  are  generally  mih^ 
do  not  terminate  fatally  from  the  kidney  disease,  the  inflammatory  alirr^" 
affects  chiefly  the  capilhiries  of  the  glomeruli,    Th^fse  ahered  capillaries 
the  escape  of  an  albuminoas  fluid  and  the  passage  of  red  and  white 
clcs  through  their  walls.     These  inflammatory  priKlucts  are  exuded  liii 
space  between  the  glomerulus  and  Bowman's  capsule,  whence  they  p&ffi 
the  tubes  and  escape  with  the  urine.     There  may  be  eli»utly  swellini*  ti 
epithelium  of  the  Malpighian  tufts  and  of  the  convoluted  tubes.     Tlie 
etitial  tissue  presents  no  inflammatory  changes. 

When  death  occurs  fnjm  the  renal  affection  itself  tlic  changefi  nre  tfetiei 
more  marked.      Here,  too,  the  affection  <if  the  glomeruli  is  of  r 

ance.    To  the  naked  eye  the  ^lalpighian  bodies  of\eu  appear  8W< 
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pillaries  of  the  glomerulus  frequently  contain  desquamated  and  pro- 
ig  endothelial  cells  mingled  with  white  and  some  red  hlood-corpuscles. 
le  epithelium  of  the  glomerulus  and  that  lining  the  capsule  of  Bowman 
up,  proliferates,  and,  often  with  an  admixture  of  white  blood-corpus- 
rms  a  crescentic  mass  of  cells  filling  up  the  space  between  the  com- 

glomerulus  and  the  capsule.  These  changes  constitute  the  affection 
;lomerulo-nephritis,  which  is  an  important  element  in  many,  and  almost 
i  alteration  in  some,  cases  of  acute  Bright's  disease.  A  similar  accu- 
n  of  leucocytes  and  of  desquamated  endothelium  may  occur  in  the 
>ular  capillaries.  The  epithelium  of  the  convoluted  tubes  is  swollen 
)d  with  an  abnormally  large  number  of  albuminous,  mixed  with  some 
Tannics.  Colloid  drops,  granular  material,  and  desquamated  and  dis- 
:ing  epithelial  cells  are  found  in  some  of  the  convoluted  tubes.  Hya- 
ts  are  found  here  and  there  in  the  convoluted  tubes,  and  in  still  larger 

in  the  loops  of  Henle  and  the  collecting  tubes.  Emigrated  white 
)rpuscles  are  found  not  only  in  the  tubes  and  the  Malpighian  bodies, 
» in  the  interstitial  tissue.  In  the  latter  situation  they  are  generally 
d  in  groups,  especially  around  the  veins  and  the  Malpighian  bodies, 
t  cases  of  acute  Bright's  disease  of  any  severity  hemorrhages  are 
,  partly  in  the  intertubular  tissue,  but  chiefly  within  the  capsules  of 
n  and  within  the  convoluted  tubes. 

not  possible  to  draw  a  sharp  line  of  demarcation  between  the  inflam- 
and  the  purely  degenerative  changes  in  the  kidney.  The  same  causes 
)duce  both  changes.  As  has  already  been  remarked,  in  most  cases  of 
r  moderate  albuminuria  attending  various  infectious  diseases  the  sole 
in  the  kidney  is  a  parenchymatous  or  fatty  degeneration  of  the  epi- 
These  cases  are  classified  by  many  writers  as  parenchymatous 
8.  If,  however,  the  symptoms,  especially  the  changes  in  the  urine, 
ing  life  sufficiently  severe  to  warrant  the  diagnosis  of  Bright's  disease, 
ieved  that  in  addition  to  these  degenerative  changes  in  the  epithelium 
inflammatory  lesions  are  present  in  the  blood-vessels,  particularly  in 
meruli. 

area  and  serous  accumulations  in  the  pleural,  pericardial,  and  perito- 
rities  are  usually  met  with  to  a  greater  or  less  degree  in  the  bodies  of 
sad  of  acute  Bright's  disease.    8ero-fibrinous  pleuritis  and  pericarditis 

infrequent.  Pneumonitis,  both  in  the  lobar  and  in  the  lobular  form, 
f  the  recognized  complications.  Increase  of  the  cerebro-spinal  fluid 
rebral  oedema,  or  even  with  meningitis,  is  likewise  to  be  mentioned 
enumeration  of  complications. 

ICAL  History. — Subcutaneous  oedema  is  a  very  frequent  but  not  a 
t  symptom.  It  is  usually  the  first  symptom  pointing  to  the  existence 
affection.  The  oedema  is  generally  first  observed  on  the  face,  particu- 
1  the  eyelids  and  around  the  eyes,  but  it  is  speedily  apparent  in  the 
xtremities,  and  sometimes  occurs  first  in  the  latter  situation.  Coinci- 
ith  the  appearance  of  the  dropsy  is  more  or  less  febrile  movement, 
tly  preceded  by  chills  or  shivcrings,  together  with  thirst,  anorexia, 
id  tenderness  in  the  loins.  Pain  and  tenderness  over  the  kidneys 
wever,  rarely  marked  and  are  often  wanting.  Vomiting  is  a  fre- 
ymptom  at  the  beginning  of  the  affection.  The  skin  is  dry  and  the 
lance  becomes  pallid.  The  dropsy  increases  and  becomes  general, 
;  considerably  in  amount  in  different  cases.  In  some  cases  the  ana- 
I  great,  the  limbs,  scrotum,  penis,  or  external  labia  becoming  enor- 
swollen.  In  other  cases  it  does  not  exceed  a  moderate  amount, 
r  less  dropsical  effusion  usually  takes  place  into  the  peritoneal  and 
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the  pleural  cavity,      Hy<3rothoras  sometimes  occurs  to  ^oeh  an  i.^i-m  i< 
U)  DccaAion  preal  suffering  from  <lyspucea  and  !<►  etifLinger  life. 

Tlie  eacamination  of  tlie  urine  i*  es.seiitial  for  the  diagno&in  of  acute  Hficbl*  | 
disease.     The  quantity   i«  usually  diminished,  and  it   may  be  very  M-anu, 
Suppression  sometimes  occurs.     The  speeifie  gravity  generally  exceinis  thxl 
of  I  lie   urine  in  health.      The   total   cjuautity   of  urea  excreted   in  tw^nr?- 
four  huurs  is  much  diminished.     The  urine  contains  albutiien'  ir^ 
able,    and    frequently    in    great^  abundance.      The    amount    of   u 
usually  between  i  and  1  per  cent,  by  weight,  but  it  nmy  exceed  il 
tion.      In  some  cases  the  urine  has  a  reddi.sh-brown,  smoky  ajqieit" 
the  presence  of  blood.     A  certain  number  of  red  blood-corpubcles  arc  ^r^^m 
in  nearly  all  eases,  although  not  always  in  sufficient  number  to  c<»lor  tbeuiiTitv 
It  is  possible  to  distinguif^h  two  types  of  urine  in  acute  BHghts  diuetin^— th^j 
one  bloody,  and  the  other  free  from  blood.    As  a  rule,  in  this  di--— 
ernble  sediment  fonus  in  the  urine.    The  microscopical  examine 
ment  shows  red  and  white  corpuscles  in  varying  prfjportion ;  and  \uv  *u 
imiy  be  abundant  in  the  abstMice  of  the  other.    The  red  corpuscles  watapfH^irJ 
normal  or  as  clear  pule  rings,  or  they  may  be  shrunken.     DJ-  f  ftxlj 

corpnselea  and  granules  of  luematoidin  may  be  observed.     K|  I  tW  ' 

unnury  passages  and  of  the  kidneys  ma^*  be  present,     ilranoliii  luatur  uid 
mieToeoeci  are  also  among  the  fref|Ut.'nt  constituents  of  iho   !iediiu<*fit.    TH« 
most  characteristic  objects  are  eylindrlcal  bodies  known  as  casts,     The<^  irti 
formed  in  the  uriniferous  tubes  of  the  kidney.    Casts  vary  b'twrpn  j^Aml) 
zIj!  *'^  ^^^  \nQ\i  in  diami»ter,     A  number  of  varieties  are  di  it    IV** 

which  belong  to  acute  Bright's  disease  are  blood-casts,  i;  oastA.  anl 

hyaline  casts.  Granular  casts  and  fatty  easts  indicate  a  more  tdttorrdJ 
change  in  the  kidn*!ys  than  usually  belongs  to  acute  Bright's  diseafi";  b«tl 
in  some  cases  of  the  acute  diseastj  granular,  fatty,  and  even  wnxy  cii!«t*  irtl 
found  in  the  urine.  II valine  casts  are  pale  cylindera  with  delicate  conloufvl 
and  are  so  transparent  that  an  inexperienced  observer  readily  overlook*  iHem.  J 
The  addition  of  some  coloring  agent^  such  as  iodine  or  cnsin,  is  of  assi^tA^i'^l 
in  searching  for  them,  as  they  readily  stain  with  most  coloring  Tuattcrs.  IVi*"! 
chemical  composition  is  not  known.  They  are  often  deficriWd  n* 
but  they  do  not  conform  to  the  reactions  of  fibrin,  1*hcy  art'  prol 
albuminous  nature.  Tbey  vary  in  aijce.  Small  hyaline  ca^f 
quently  met  with  in  the  acute  form  of  the  disease.  Blood- 1 
ccll.H,  and  granular  material  are  often  attaehed  to  these  casl»,  Kpithehal 
are  cotuposed  of  desquamated  epithelial  cells  of  tf»e  renal  tubes.  Some  t»^ 
so-called  epithelial  casts  are  composed  of  white  blood-corpuscles.  i^^ 
casts  are  made  up  of  red  blood-corpuscles.  These  last  two  forms  of 
often  possess  a  hyaline  ha.sement-suhstance  to  which  the  cella  and  cof|ii*-^^ 
are  attached.  There  may  be  some  oibglobule^  in  the  sediment  IVee  or  all 
to  the  casts  or  contained  in  cells.  In  the  majority  of  casea  there  are  f- 
casts,  but  somotimes  they  are  so  scanty  as  to  require  careful  aeareli  for 
detection. 

Coma  and  convulsions  occur  in  a  certain  proportion  of  ai.^ses.     The***- 
symptoms  of  unrniia.     Owing  to  an  insufficient  elimuiation  by  the  kid 
of  urinary  constituents,  these  may  accumulate  in  the  blood  to  jin  extra 
cient  for  the  manifestations  of  their  toxical  effects  upon  the  bmln.    Vi 
and  purging  may  precede,  or  occur  without  the  cerebral  sympt  -rtia 

being  due  to  a  vicarious  elimination  of  urea  through  the  l 

t  Both  semm-nlhumen  and  globulin  Bre  nsunllv  pnaftenl  in  comhtnatiiin  in  albsn 

ria*  the  (brtiier  |jre<loitjiiiHtin^,  ( >i her  forms  of  ammicn  (parallnmKnj.  t 
nod  peptonoK  niiiy  be  pre>«?ol»  but  il  does  not  appear  that  any  bpt^cial  <I 
ance  aiiaehes  to  theie  latter  foruis  of  albumen. 
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macous  membrane.  Epistaxis  and  pruritus  may  occur  in  uraemia.  Impaired 
vision  and  amaurosis  are  among  the  effects  of  uraemia  occasionally  observed. 
Blindness,  which  may  be  complete,  when  it  occurs  in  acute  albuminuria  is  gen- 
erally sadden  ;  but  it  is  often  of  temporary  duration,  and  recovery  is  complete. 
The  ophthalmoscope,  under  these  circumstances,  shows  no  morbid  appearances 
within  the  eye.  The  morbid  condition  is  central.  It  is  otherwise,  as  will  be 
Been,  in  amaurosis  occurring  sometimes  in  the  acute  affection,  but  oftener  in 
cases  of  chronic  Bright's  disease.  The  amaurosis  which  is  not  associated  with 
changes  appreciable  with  the  ophthalmoscope  is  called  urscmic  amaurosis.  It 
occurs  especially  in  cases  of  acute  albuminuria  developed  in  connection  with 
scarlatina  and  pregnancy. 

Complications  considered  as  occurring  sufficiently  often  to  show  not  merely 
coincidence,  but  a  pathological  connection  with  the  affection,  are  bronchitis 
and  inflammation  of  serous  membranes,  especially  plcuritis  and  pericarditis. 
Pulmonary  oedema  is  an  occasional  complication. 

In  the  course  of  the  affection  the  symptoms  may  present  considerable 
variation  on  different  days.  The  quantity  of  urine,  the  amount  of  albumen, 
etc.  vary,  and  so  with  respect  to  the  oedema,  the  effusion  into  the  cavities, 
and  the  febrile  movement.  If  ursemic  effects  and  important  complications 
do  not  occur,  the  affection  continues  for  a  period  varying  between  a  few 
days  and  two  months,  the  average  duration  being  about  four  weeks.  The 
approach  of  convalescence  is  denoted  by  a  notable  diminution  or  disappear- 
ance of  the  dropsy,  cessation  of  febrile  movement,  return  of  appetite,  and 
an  abundant  secretion  of  urine.  Albuminuria  usually  continues,  but  in  a 
lessened  degree,  after  the  dropsy  has  disappeared.  At  length  the  urine 
becomes  normal  and  casts  disappear  from  the  sediment.  The  latter  some- 
times continue  to  be  found  for  some  time  after  the  albumen  has  disappeared. 
The  affection  may  end  in  complete  recovery  or  it  may  eventuate  in  a  chronic 
affection.  The  latter  is  rare.  As  a  rule,  if  the  patient  be  not  cut  off  by 
ursemic  poisoning  or  the  complications  which  are  liable  to  occur,  the  recovery 
is  complete  and  permanent. 

Patholooical  Character. — As  both  kidneys  are  diffusely  inflamed  in 
mcnte  Bright's  disease,  it  is  to  be  inferred  that  the  irritant  which  excites  the 
inflammation  is  contained  in  the  circulating  blood.     In  many  cases,  as  in  the 
mcate  Bright*s  disease  secondary  to  toxic  influences  (cantharidcs,  turpentine, 
etc.)  and  to  infectious  diseases,  the  relation  between  morbid  blood-changes 
and  the  local  affection  is  clear.     In  other  cases,  as  when  the  disease  follows 
exposure  to  cold,  this  relation  is  obscure.    The  kidneys  are  peculiarly  exposed 
to  the  action  of  noxious  substances,  as  it  is  mainly  through  these  organs  that 
tbesc  substances  are  excreted  from  the  body.    As  it  is  through  the  glomeruli 
that  the  water  and  doubtless  many  of  the  solid  constituents  of  the  urine 
are  excreted,  it  is  believed  that  inflammatory  irritants  act  first  of  all  upon 
these  structures,  and  in  the  mildest  cases  of  the  disease  only  upon  thcni  and 
the  renal  epithelium,  with  which  also  irritants  contained  in  the  urine  must 
come  into  intimate  contact.     In  more  severe  cases  all  of  the  constituent  ele- 
ments of  the  kidney  share  in  the  inflammatory  i)roccss.     The  diminished 
quantity  of  urine  in  acute  Bright's  disease  may  be  explained  by  the  lessened 
blood-pressure  and  the  slow  circulation  in  the  glomeruli,  these  changes  in 
the  vascular  system  being  incident  to  all  acute  inflammations.     The  red  and 
vrhite  corpuscles  found  in  the  kidney  and  in  the  urine  are  the  natural  prod- 
ucts of  inflammation.     The  red  corpuscles  doubtless  escape,  at  least  in  part, 
by  diapedesis  (p.  27).    The  albuminuria  may  be  referred  partly  to  inflamma- 
tory alterations  in  the  walls  of  the  renal  capillaries,  and  partly  to  changes  in 
the  epithelium,  particularly  uf  that  covering  the  glomeruli.     Changes  in  the 
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blood-pressure  may  also  lie  concerneJ  in  the  (causation  of  albumtimm,* 
to  the  mode  of  productioo  of  hyaline  ca^ta,  there  h  discrepancy  ot  opinlou,] 
According  to  one  view,  they  are  formed  i*nnn  altered  epithelial  cell*  which  I 
ka%*e  coalesced  with  each  other;  according  to  a  s^econd,  they  ai>©  produced  bn 
tecretiun  of  hyaline  material  from  the  epithelial  eclU;  according  to  i  third,! 
and  the  most  probable?  view,  they  result  frcim  a  coagulation  of  albuainoii 
mat^^rial  which  has  escaped  from   the  blood-vcasels  into  ihe  mbi'«. 

The  most  important  of  the  effects  produced  by  the  renal  diisca***  vipm  ih 
general  system  are  dropiiy  and  uri^mia.  The  druj.g.y  is  usually  ' 
the  hydnemia  which  results  from  the  witlidrawal  of  albumen  fnM» 
and  the  diminished  excretion  of  water.  The  relation  Vietweer) 
general  dropsy  has  been  discussed  in  Part  L  p.  Gii.  This  ex|M 
dropsy  is  not  satisfactory  in  all  eases.  There  is  reastiu  to  believe  lh;i1  ill* 
aome  eases  the  anasarca  is  best  explained  upon  the  assumption  that  itm^i 
alteration  exists  tn  the  walls  uf  the  cutaneous  and  ^ubcutaneoua  vtsH*K] 
which  renders  them  more  permeable  to  the  pafisap^  of  albuaiuiom*  fuitin^^ 
Cohnheim  assumes  this  alteration  to  be  of  an  inflammatory  nature^  audio  he 
produced  often  by  the  same  causes  which  excite  the  nephritis.'  The  unrniiaj 
16  the  result  of  the  accumulation  uf  urinary  eonstituenld  in  the  blood  Tbii| 
subject  has  been  considered  lu  Pan  1.  p.  71^. 

Caltsation*.' — This  affection  may  occur  at  any  period  of  lifenr  and  even  jfiong 
infants  are  not  exempt  fnnu  it.    It  occurs  oftener  in  malc^  than  in  fcnmW  A»  1 
already  stated^  in  the  majority  of  cases  it  is  a  sei|uel  of  scarlatina.     It  miT 
occur  during  the  progress  of  scarlatina  or  follow  directly  the  ttajE;e  »f  ile*- 
ouamation.  but  it  is  most  likely  to  occur  in  the  second  or  thin;!  week  after  ibe  | 
aate  of  convalescence.     It  is  an  iinport^int  question  whether  this  fi^juel  pm-  | 
coed  exclusively  or  chiefly  from  an  agency  pertaining  intrinsically  tor»rii-  < 
tiua,  or  whether  it  depend  on  extrinsic  causes,  such  as  the  action  ^^f  c<>l<i. 
It  occurs  in  cases  in  which  the  uttuost  care  is  taken  to  place  the  patient 
Wyond  the  agency  of  extrinsic  causes,  but  it  is  probable  that  the  Utter  *re 
freijuently  involved*     It  may  be  developed  in  a  person  much  expoj^^d  t^  tlie  I 
scarlatinous  infection  without  any  affection  of  the  throat  or  an  cruptum,  ihi*  I 
person  having  already  experienced  an  attat?k  of  scarlatina  many  years  previ- 
ously.  I  have  notes  of  several  eases  exemplifying  the  fact^  in  thi«  statemtnt. , 

Exclusive  of  the  cases  in  which  it  is  a  sequel  of  scarlatina,  it  occur*  in  *'*'^*i 
ous  other  pathological  connections.  It  is  an  occasional  sequel  of  diplitl**?'''*  j 
and  of  epidemic  cholera.  It  sometimes  occurs  during  the  development  uf  \»^^'*] 
monary  tubereulosisj  in  the  course  of  articular  rheumatism,  iti  syphiU^ 

*  Writers  are  far  from  bcin^  aj^reecl  m  to  the  causation  of  albuminuria,    la*^." 
blood -pressure  in  the  uitmieruli  ha*  usnally  b«vn  ctiiLHitiertd  an  otii«irtntit  I'nistf 
lierg  lias  advocated  the  view  that  the  t*aiise  is  in  all  a\»i^  diniini^hi'^ 
tniih  seems  to  be  that  the  hlocxj -pressure  is  not  an  impt^rtant  factor  m 
of  albuminuria.     Diministhed  rapidity  of  ihe  dfculatinn  lo  i' 
by  many  to  be  an  ellicient  nmse.     The  view  adv^x'aletl  l«y  ^ 
cause  of  albununuria  is  to  be  found  in  changes  in  thcepi' 
efulL    This  view  is  cooHiBtent  with  the  pre<'edin(B|,  ((vr  s*luw 
tinns  in  these  celL*  by  depriving  them  of  their  pro^>er  suppk 
ditfii'uhv  18  to  explain  why  albumen  is  not  present  norninlly  in  the  urine,     Ali* 
capillaries  in  the  IxmIv,  ho  far  &&  known,  alUnv  an  albirnonnti«  t^ojd  f^»  ?nin«TTdt| 
normal  circumstunces.     The  walU  of  the  Kh»niertdar  * 
other  capillary  blood-vesseb  in  the  fact  tloU  they  iin 

tht^lial  c^IIk;  at  least  aueh  cella  cannot  l»e  demoiutrattxl  \>\  ^inMniiL:  ^^  ui<  r.uniu 
Ferhat)8  B^tructund  pecultariu«ii  in  these  walU  may  explain  (he  aWncr  of  •Jbutt*^" 
normjil  urine*  ^  ^     i 

*  This  view  most  be  considered  hypothetlcnl.  It  is  elaborated  by  Colinheiio  *^j 
aecond  volume  of  his  AUyatuint  PaUuMtujic,  Berlin,  I6b2. 
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e^ses  of  typhoid  and  typhus  fever,  yellow  fever,  erysipelas,  relapsing  fever, 
ikoute  lobar  pneumonia,  acute  yellow  atrophy  of  the  liver,  pyaemia,  scpti- 
es^mia,  endocarditis,  dysentery,  carbuncles  and  suppurative  processes  in  dif- 
ferent situations,  smallpox,  and  measles.  Albuminuria  and  general  dropsy 
occurring  in  pregnancy  depend,  in  a  certain  proportion  of  cases,  on  this  ftflec- 
tion,  but  in  many  of  these  cases  changes  in  the  kidney  are  very  slight  or 
entirely  absent.  As  a  primary  affection  it  occurs  especially  in  persons 
mddicted  to  intemperance.  In  these  cases  it  is  sometimes  difficult  to  say  how 
much  causative  agency  is  to  be  attributed  directly  to  the  action  of  alcohol 
and  how  much  to  the  exposure  incident  to  intemperance.  It  is  observed 
Dot  infrequently  to  become  developed  after  lying  on  the  ground  in  a  state  of 
intoxication.  In  a  case  which  came  under  my  observation  it  followed  exctrss- 
ire  indulgence  in  beer  without  any  exposure  to  cold.  It  is  sometimes  attrib- 
nttb?e  to.  exposure  to  cold  irrespective  of  alcoholic  indulgence.  It  may  l>e 
caused  by  extensive  burns.  Other  causes  are  cantharides,  turpentine,  phos- 
phorus, carbolic  acid,  iodoform,  the  mineral  acids,  arsenic,  the  nitrate  of  silver, 
lead,  and  mercury,  taken  internally.  Finally,  it  may  be  mentioned  that  acute 
exacerbations  are  not  uncommon  in  chronic  Bright*B  disease.  It  is  thus  seen 
that  with  regard  to  etiology  most  cases  may  be  distributed  into  three  groups : 
1st,  those  in  which  the  disease  is  caused  by  toxic  agents;  2d,  cases  in  which 
it  is  incident  to  infectious  diseases ;  and  3d,  cases  in  which  it  is  referable  to 
causes  acting  on  the  skin,  as  cold  and  burns. 

Diagnosis. — The  existence  of  albuminuria  is  not,  in  itself,  adequate  proof 
of  either  the  affection  under  consideration  or  of  the  chronic  aflccti(ms  of  the 
kidneys  which  remain  to  be  considered.  Albumen  may  be  present  in  the 
urine  in  a  small  or  moderate  quantity,  and  for  a  brief  period  in  the  course 
of  a  great  number  of  diseases.  It  is  found  not  infrequently  in  the  urine  of 
persons  who  are  apparently  in  perfect  health.  Munn  found  albuminuria  in 
the  proportion  of  11  per  cent,  of  persons  applying  for  life  insurance,  this 
being  the  only  evidence  of  any  disease.^  In  general,  the  diagnosis  is  easily 
made,  beinc:  based  on  the  occurrence  of  anasarca  developed  rapidly,  accom- 
panied with  febrile  symptoms,  and  an  examination  of  the  urine  generally 
showing  albumen  in  abundance.  Dropsy  is  an  early  symptom  in  the  great 
majority  of  cases,  but  it  is  sometimes  wanting.  The  diagnosis  is  then  to  be 
based  on  symptoms  pertaining  to  the  urine  in  conjunction  with  general  symp- 
toms. In  addition  to  the  presence  of  albumen  in  the  urine,  the  quantity  is 
usually  notably  lessened ;  it  frequently  has  a  smoky  or  sooty  appearance  from 
the  presence  of  red  blood-corpuscles,  and  it  is  sometimes  distinctly  bloody. 
The  sediment  of  the  urine,  examined  microscopically,  is  Ibund  to  contain,  in 
grreater  or  less  abundance,  the  casts  which  have  been  described.  The  pres- 
ence of  these,  in  conjunction  with  other  characters  pertaining  to  the  urine 
mud  the  general  symptoms,  render  the  diagnosis  positive.  Etiological  con- 
nections are  also  to  be  taken  into  account  in  the  diagnosis.  It  is  to  be  borne 
in  mind  that  acute  Bright's  disease  not  infrequently  occurs  as  an  intercurrent 
Affection  in  the  course  of  the  chronic  form  of  the  disease. 

Prognosis. — The  danger  in  cases  of  this  affection  is  from  uraemia  and  the 
complications  which  are  liable  to  occur.  Coma  and  convulsions  nlways  denote 
imminent  and  great  danger  to  life,  but  recovery  may  take  place  notwithstand- 
ing these  effects  of  unemia.  Pleuritis,  pericarditis,  peritonitis,  meningitis,  and 
pnenmonitis,  developed  in  the  course  of  the  affection,  are  likely  to  prove  fatal. 
CEdema  of  the  lungs  may  prove  a  cause  of  death.  Dropsical  effusion  into 
Imh  pleural  cavities  may  take  place  to  such  an  extent  as  to  destroy  life 

*  Vide  article  by  Dr.  John  Munn  in  the  N.  Y.  Med,  Record,  March,  1879. 
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An   instance  of  tleutli  from  thi^  cause  ha?  not  fulltMi  udm?  r   mv  '•u^*'^t 
hut  I  have  repeatedly'  uiei  with  case^  iu  which  the  dvi<ptj<i!a  e»oejiied  t4iiliruoli] 
iiufiiinent  danger  tu  hfe. 

hlxclusive  uf  ura*niia  and  seriotis  com  plications  the  prognosiit  i»  fmnimliki 
The  affectiun  dties  not  tend  to  disorganize  the  kidneys.      It  ig  a 
nffection,  seUh)m  continuing  more  than  two  months,  and  in  t*omt*  < 
in  from  one  U»  two  weeks.     It  very  rarely  assumes  a  ehronic  form.     ( W* « 
the  chronic  affections  which  renmin  to  be  con&ideredj  as  a  rule,  dg  ntH 
inate  in  an  acute  attack, 

Urieuiic  poisoning  is  to  he  apprehended  when  the  urine  is  geanlT;  to  *ill> 
words,  when  the  (juantity  of  urea  eliminated  by  the  kidneys  h  fiinaJl  Su^ 
pression  of  urine  lasting  twenty-four  or  forty -eight  hours  place?.  *Ti'  «>  ti^il 
in  imminent  danger,  and  if  it  continue  is  a  fatal  sympt^jui.     Iv  a| 

uraemia  is  not  passed,  although  the  albumen  may  have  disappear*  ^4,  w 
urine,  if  the  sediment  ^till  contain  cast8.     I  have  known  fata)  uni!mi«:( 
vulsions  to  occur  under  these  cLrcuni stances. 


Treatment. — -The  treatment  embraces  the  follnwing  ici 
Biuiinution  of  thi?  inten^it}*  of  the  renal   inliammation,  pr  Xi 

lution.  and  restoration  of  the  excretory  function  of  the  kidiKV^      -. 
notion  or  removal  of  dropsical  effusion.     3.   Elimination  of  nnr'u  throug 
skin  and  gastro-intestinal  mueous  membrane  if  unetnia  rxist  ur  be  thr 

AVith  reference  tn  the  first  of  tbe^ie  objects,  warmth  and  re$t  of  the  t 
are  important.  The  patient  s^hould  keep  the  Wd  in  order  to  maint 
warmth  and  rest.  The  diet  should  b«^  unstimulating.  Water  and  olh<»Tl 
lifpiids  should  bo  allowed  as  freely  as  the  thirst  dictates.  Dry  cupping  ov<i 
the  loins  is  the  best  method  of  revulsion  or  counter-irritation,  and  if  ill 
patient  be  not  feeble  or  aniemic  the  scarificator  may  be  employed.  GiifM?n 
bloodletting  is  advisable  only  in  cases  in  which  p^itientj^  arc  full*blofKl«?H mil 
attacked  when  in  good  health*  As  a  rule,  after  scarlatina,  in  iat^rnforjn 
persons,  and  whenever  the  system  is  enfeebled  from  any  cautic.  tli 
is  inadmissible.  Fomentations  over  the  region  of  the  kidneys  b 
moistened  cloths  covered  with  oiled  muslin  and  t^evenil  thieknes5.e?<  ul  tbiin^ij 
or  the  spongio-piline  are  useful,  8alixje  laxatives  are  useful  hy  wij  ♦»? 
depletion, 

AVith  reference  to  the  dropsy,  either  saline  cathartics  or  the  mare  ifti^ 
hydragogues  are  indicated  in  proportion  to  the  amoiifrt  and  situjiiioiu'niji! 
dropsical  effusion.      In  eases  in   which  suffering  and  danger  are  itiriilrnt  T^| 
hydrothorax,  the  fluid  may  be  withdrawn  by  aspiration,     Klateriiim  If  tb 
most  prompt  and  reliable  hydragogue,     I  have  repeatedly  obtained,  ht  d""*"' 
of  thirt  remedy,  effectual  relief  in  a  few  hours  when  the  plrnritic  ctfusioii  ^*4 
sufficient  to  occasion  alarming  dyspntra,     (lamboge^  podophyHin,  jalaf '^th 
the  bitartrate  of  potassa,  and  sulphate  of  magnesia  or  soda  are  #'fiicieat  liyiinj 
gogues.     l>iureties  are  not  to  be  relied  upon,  and  the  kidney*  wiJl  not  iKsf* 
to  renpond  to  them.     Moreover,  they  are  considered  by  some  aa  iawlfl 
because  their  action  on   the  kidneys  may  increase  the  inflammation. 
are,  however,  reeonimendetl    as   safe   and    frequently   usefnl    by  nthrr^    • 
rational  indication  for  their  use  is  afforded  by  the  fact  that  the  ' 
are  obstructed;  and  a  free  secretion  of  urine  will   be  likely  t»>  ' 
obstruction  by  washing  away  the  contents  of  the  tubes.     So 
rienee  goes,  digitalis  and  the  saline  diuretics  do  no  harm  and   i 

Mensures  for  the  vicarious  eHnitnation  of  urea  are  indi«^ted  whenc 
diminii«hed  (jfiantity  of  urine  and  its  low  specific  gravity  show  the  eliia 
by  the  kidneys  to  be  greatly  deficient.     By  timely  meeting  thb  indir^tirt 
ursomic  poisoning  may  b**  f'l^ri.^fiJtiMl      Of  i^omwr.  mea^urea  for  ihi*  i '   ^ 
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•re  urgently  indicated  when  symptoms  denoting  ursemic  poisoning  are  pres- 
ent.    Hydragogue  cathartics  are  the  most  efficient,  and  next  to  tliese  the 
W-air  bath.     The  pilocarpine,  given  hypoderniically,  in  some  cases  produces 
frofase  perspiration  and  is  a  potent  eliminative  remedy.      It  may  be  ctm- 
juined  with  the  use  of  the  hot-air  bath.    Both  hydragogues  and  sudoritics  are 
to  be  employed  in  alternation  if  ura?mic  coma  or  convulsions  have  occurred. 
If  the  indication  be  not  urgent,  salines  and  sudorific  remedies  may  suffice. 
Ad  eligible  sudorific  remedy  is  the  li(|uor  ammoniic  acetatis  in  half-ounce 
doMS  thrice  daily.     The  statement  concerning  the  use  of  diuretics  with  refer- 
eaee  to  dropsy  of  course  is  equally  applicable  to  their  use  for  the  elimination 
of  nrea.     They  are  not  to  be  relied  upon  for  the  elimination  of  urea  when 
inemia  exists  or  is  threatened.     Under  other  circumstances  diuretics  may  be 
cuployed,  selecting  those  which  do  not  act  as  irritants  of  the  kidneys.     The 
litartrate  of  potassa,  the  infusion  of  digitalis,  and  the  decocticm  of  broom  are 
e%iblc  diuretics.     With  reference  to  a  diuretic  effect  pure  or  distilled  water 
should  be  taken    as  a  drink   as  freely  as  possible   without  inconvenience. 
IMckinson  says :  *'  Of  all  diuretics,  water  is  the  best ;"  and  my  own  experi- 
ence has  led  me  to  think  that  this  statement  is  not  too  strong. 

Ura^mic  coma  and  convulsions  call  for  measures  of  treatment  in  addition 
to  those  which  are  eliminative  in  their  operation.  Venesection  may  be 
employed  if  not  contraindicated  by  the  condition  of  the  ])atient  exclusive 
of  the  ura^mic  6ympt(»ms.  For  the  arrest  of  convulsions,  either  chloroform 
iDhftlation  or  the  chloral  hydrate  given  by  the  mouth  or  rectum  is  indicated. 
Slorphia  may  be  administered  by  subcutaneous  injection,  but  not  in  toxic 
doses.  These  are  palliative  measures  to  be  pursued  until  elimination  has 
been  effected  by  hydragogues  and  sudorifics  or  as  long  as  the  coma  and  con- 
m)8ion3  continue. 

Daring  convalescence  care  as  regards  diet,  exercise,  and  exposure  to  cold 
18  important.  Tonic  remedies,  and  especially  preparations  of  iron,  are  gene- 
lally  indicated. 

3Iy  clinical  records  furnish  illustrations  of  complete  recovery  from  this 
affection  when  the  dropsy  was  excessive,  when  life  was  threatened  by  hydro- 
tboraz  and  cedcma  of  the  lungs,  and  also  after  the  occurrence  of  unemic 
coma  and  convulsions. 


Chronic  Bright's  Disease— Chronic  DiflPase  Nephritis. 

It  18  not  easy  to  make  a  convenient  and  correct  classification  of  the  differ- 
ent forms  of  chronic  Bright's  disease.  In  different  cases  of  this  disease  the 
kidneys  present  a  great  variety  of  morbid  appearances  as  regards  size,  color, 
eharacter  of  the  surface,  ete.  Kidneys  affected  with  chronic  Bright's  disease 
may  be  small,  of  normal  size,  or  enlarged ;  they  may  be  red.  yellow,  white, 
t>r  mottled ;  their  surface  may  be  smooth  or  granular ;  waxy  degeneration 
exists  in  some  and  not  in  other  cases.  The  large  kidneys  usually  are  pale 
in  color  and  of  smooth  surface,  and  the  small  kidneys  are  generally  red  or 
Dnottled  and  of  granular  surface ;  but  the  exceptions  to  these  rules  are  many. 
There  are  three  modes  of  classification  which  deserve  special  mention.  There 
is,  first,  the  classification  of  Frerichs,  adopted  in  its  leading  features  by  Grain- 
Brer  Stewart.  This  divides  Bright's  disease  into  three  stages :  fir^f,  a  stage 
rf  inflammation  ;  seroml,  a  stage  of  degeneration  ;  /////y/,  a  stage  of  atrophy. 
ITiis  classification  is  founded  on  theory,  and  is  opposed  by  clinical  and  patho- 
logical observations.  It  is  certain  that  in  the  majority  of  atn)]>hied  kidneys 
tYie  disease  is  chronic  from  the  beginning,  and  there  is  no  reason  to  suppose 
that  the  condition  of  these  kidneys  is  preceded  by  either  of  the  other  stages; 
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nor  ore  most  case?  of  the  so-called  sectmd  staire  ii-sliereiJ  in  l>v  nn  3«*tit«i 
There  are  cases  nf  Bright's  di-seitse  which  pass  thnmL'b   the  three  Ma 
Frerich;?,  but  tljii!  sequence  of  events  i«  s<*  rare  that  it  catitiot  »cr\v  i.*  b  1 
of  chiss?ificatiou,     Thia  division  of  Bright 's  disease  into  stages  is  g**npr 
ahuudoned. 

Another  classification  is  based  on  a  view  wholly  opposed  to  the  prvccdii 
Bri^iht's  di^icase,  according  to  this  second  view,  is  a  general  name  iMfa  ittu 
her  of  independent  diseases.     This  doctrine  is  advocated   by  many  Kngli 
writers^  and  since  Bartels'  work  on  diseases  of  the  kidney  it  ha*  been  wmI^ 
adopted  in  (jermany.    It  is  without  donbt  more  generally  acce]*ied  at  tHf  pf( 
cnt  time  than  any  other  classification.    The  distinct  affections  which  arvtll 
recognized  as  included  under  the  name  Bright*» disease  are;  1,  acute  lirijeli 
disease  ;  2,  chronic  parenchymatous  nephritis ;  3,  chronic  interstiiial  ncphrid 
4,  waxy  degeneration  of  the  kidney.     It  is  admitted  that  these  afTectiiinij 
often  combined  with   each   other.     This  classification  is  in  many  nwpeciil 
convenient  one,     It  is  certjiinly  proper  to  separate  acute  from  chronic  BrighflT 
disease ;  but  on  pathological  as  well  as  on  clinical  grounds  there  are  «miw 
objections*   to   the    sharp   distinctions  drawn    in   the    foregoing  claj«»t6c4ti«?D 
between  parenchymatous  nephritis,  interstitial  nephritis^  and  waxy  dqjrnen* 
lion.     In  so-called  chronic  parenchymatous  nephritis  there  exist  itjtcr*titii^ 
changes  of  the  same  nature  as  those  found  in  chronic  interMtjiial  iiefibriiii 
and  in  the  latter  there  are  also  parenchymatous  changes.      There  it*  riu  j>m 
of  the  assertion  that  the  disease  begins  in  one  ease  in  the  ]>arenchvnii  andi 
the  other  in  the  interstitial  tissue  f»f  the  kidney,      Waxy  degenemtiun  i}t  »l| 
kidney  may  occur  without  inflammatory  alterations,  but  in  that  ease  thedc; 
erati<jn  is  not  extensive  and  is  of  little  clinical  importance.     The  waij  kij 
ney  is,  in  the  great  nnijority  of  cases,  aeeontpanied  by  a  true  nephnti», 
many  cases  usually  dest^ribed  as  chronic  parenchymatous  nephritis  tkro  i 
waxy  degenerati<Mi  in  addition  to  the  nephritis. 

A  third  clusj^itication  is  the  one  adopt^:d  in  this  work.     It  emhraeoiilh 
the  different  fonn;*  nf  chronic  Bright's  disease  under  the  name  rhnmie  dilfn 
nephritis.     This  I'lassificution  recognizes  the  fact  that  in  all  of  th»»*f»foi 
the  re  a  re  both  i  1 1  tersl  i  t  i  a  i  a  t»  d  p  u  r  e  n  c  h  y  m  a  to  u  s  e  1  ni  n  ^i*&.     It  i 
the  preponderance  of  parenchymatous  alterations  in  one  t 
stitial  alterations  in  anotlier  as  a  satisJactory  reason  for  distin- 
clivmatouii  from  an  interstitial  nephritist  especially  as  ihere  j     ^ 
possible  degree  of  eonjbination  between  these  two  changes, 

It  has   been    fully  demonstrated    that   certain   morbid   eondttionit  nf  to 
kidney  in  chronic  diifuse  nephritis  arc  associated  with  chnractiirijvtie  clrniet 
phenomena.     These  different  morbid  conditions  are  perliaps  best  de»»^»l* 
by  indicating  the  gross  appearances  of  the  kidneya  in  which  they  arr  jn 
as,  for  example,  the  small  granular  kidney,  the  large  waxy  kidney,  ett. 
method  of  division  has  disadvantages^  but  is  perhaps  as  good  as  any  wlii* 
our  present  knowledge  enables  us  to  make.      Whether  the  vn' 
Bright!^  disease  are  to  be  regarded  as  distinct  affections  or  :j 
festations  of  one  and  the  same  di^^ease  is,  in  a  measure,  a  matt*^roi'  ind 
judgment.     If  chronic  diffuse  nephritis  embraced  only  typical  rasc.« « 
white  kidney  on  the  one  hand  and  typical  eases  of  t^mall  granular  ktdnfT* 
the  other  hand,  there  would  be  no  impropriety  in  regjinling  thcsr  ji«di<tin^ 
diseases;  but  there  is  every  grade  of  transition  hotwocn  the  larpc  nnJ  tw^ 
email  kidneys.    There  are  large  kidneys  with  the  clinical  hiMory  of  the* 
and  t'ice  eervt ,'  and  there  are  larjre  kidneys  which,  except  as  regtti 
may  present  all  the  pathological  changes  «d*  the  small.     For  these  aii4 
reasons  which  might  be  adduced  it  is  bet^4^r  to  regard  the  typei*  of  tlJ*r*« 
kidney  which  are  to  be  described  not  vl9  independent  affections,  but  a*  ^i^' 
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At  iDanifestations  or  varieties  of  the  same  disease — namely,  chronic  diffuse 
iwhritis. 

The  two  influences  of  greatest  importance  in  determining  the  oliaracter  or 
type  of  kidney  found  after  death  from  chronic  Bright's  disease  are  the  dura- 
Woo  of  the  disease  and  the  presence  or  absence  of  waxy  degeneration.  When 
the  disease  has  lasted  for  several  years,  it  is  almost  certain  that  the  small 
cnnular  kidneys  will  be  found  after  death.  When  the  affection  terminates 
B  less  than  a  year  from  the  onset  (a  point  by  no  means  easy  in  all  cases  to 
determine),  some  form  of  large  kidney  will  usually  be  found  on  post-mortem 
tnainatioD.  The  waxy  kidney,  however,  even  when  of  several  years'  dura- 
tion, is,  as  a  rule,  large  and  pale.  It  may,  however,  be  small  and  granular. 
bmast  not  be  inferred  from  the  fact  that  the  small  kidneys  run  a  more  pro- 
boged  course  than  the  large  that  the  former  represent  a  late  stage  of  the 
Itfter.  In  the  majority  of  small  kidneys  the  process  of  contraction  or  atrophy 
iito  be  considered  as  in  operation  from  the  onset  of  the  disease. 

The  three  main  forms  of  chronic  diffuse  nephritis  are :  1.  The  simple  large 
kidney  (red,  mottled,  or  white)  ;  2.  The  small  granular  kidney  ;  3.  The  waxy 
kidney.  The  waxy  kidney  is  usually  enlarged.  It  is  therefore  convenient 
to  consider  two  forms  of  large  kidney — one  with  and  the  other  without  waxy 
di^eration.  Mention  will  also  be  made  of  the  occurrence  of  waxy  degener- 
ition  in  small  kidneys. 

L  The  Litnje  Kidney  tcitlumt  Waxy  Degeiiei-ation. — This  form  is  less  fre- 

r It  than  either  the  large  waxy  kidney  or  the  small  granular  kidney.    It  is 
Tiriety  met  with  in  the  rare  instances  in  which  acute  Bright's  disease 
|UBes  into  the  chronic  stage.     It  is  not,  however,  generally  preceded  by  the 
•rate  disease.     It  runs,  as  a  rule,  a  more  rapid  course  than  any  other  variety 
«r  chronic  diffuse  nephritis,  its  duration  being  rarely  more  than  a  year  and  a 
kiif.    It  presents  two  modifications  according  to  the  color  of  the  cortical  por- 
tioaof  the  kidney.     In  one  the  cortex  is  red  or,  more  usually,  mottled  with 
led  and  white  (large  red  or  mottled  kidney).     In  the  other  the  cortex  is  pale 
(kil^  white  kidney).    The  kidneys  are  enlarged,  less  frequently  of  normal  size 
(a  normal-sized  kidney  is  reckoned  among  the  large  in  distinction  from  the 
Mill  kidneys).    The  surface  is  smooth.    The  capsule  is  easily  detached.    The 
swelling  affects  chiefly  the  cortex,  which  may  present  many  hemorrhagic  and 
congested  portions,  with  opa(|ue  whitish  or  yellow  parts,  or  may  be  almost 
nniformly  of  a  pale  yellowish-white  color,  with  only  here  and  there  a  hemor- 
rhage or  a  congested  patch,  or  even  without  any  hemorrhages.     In  not  a  few 
"asea  the  surface  of  the  kidney  is  granular  and  the  capsule  is  adherent. 

Upon  microscopical  examination  small  hemorrhages  are  found  in  abundance 
n  the  red  or  mottled  kidneys,  and,  although  diminished  in  number,  they  are 
i«iially  but  not  always  present  in  the  pale  kidneys.  The  extravasated  blood 
Bay  he  in  the  intertubular  tissue,  but  is  more  frequently  within  Bowman's 
apsales  and  in  the  convoluted  tubes.  The  changes  in  the  interstitial  tissue 
re  in  the  form  of  more  or  less  circumscribed  patches  scattered  throughout 
he  cortex.  In  the.se  patches  the  connective  tissue  between  the  tubes  and 
roand  the  Malpighian  bodies  is  increased.  This  new  tissue  may  be  rich  in 
ells  and  indistinctly  fibrillated,  or  it  may  be  poor  in  cells  and  fibrous.  The 
pithelium  lining  the  tubes  surrounded  by  the  new  connective  tissue  is  gen- 
rally  atrophic,  and  the  diameter  of  these  tubes  is  diminished.  In  some  places 
he  tabes  may  have  entirely  disappeared.  The  glomeruli  may  be  shrunken 
nd  fibrous,  and  the  new  tissue  may  be  developed,  especially  anmnd  the 
Itered  glomeruli.  Some  of  the  glomeruli  present  the  lesions  of  a  glomerulo- 
lephritia  as  described  in  the  preceding  article  (p.  SGG).  There  is  often  a 
erowth  of  new  connective  tissue  in  the  walls  of  the  arteries,  presenting  itself 
beqaently  in  the  form  of  an  obliterating  endarteritis.   In  addition  to  this  devel* 
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opmerit  of  new  connective  tissue  conjljined  with  atropb?  of  ihv  uij.- 
stitiid  tissue  tusiy  present  bcru  untl  there  ati  itifiltrulian  with  :«mall  rum 
and  with  fatty  molecules.     Outnide  of  the  piilehes  of  new  coiiiU'ctivcj 
the  convoluted   tubes,  ini*tead  of  heing  atrophie,  are  frei|ueTitlv  dibl( 
these  dilated  tubes  the  epithelium  h  jj^enerully  swollen  and  coniiiina  m«i 
of  fat.     In  other  placets  no  chant^e  tuay  be  noticeable  either  in  the  tuti 
the  interstitial  tissue.    The  luiniti.i  of  the  tubt?s  contninij  also  bhwwW»q>Q«r! 
hyaline  cjohIs,  fatty  niolecuh^s,  and  prunular  matter 

In  the  large  kidneys,  in  distinction  frum  the  e-mail  granular  kidm  jk,  t| 
chan^ei>  in   the  epithelial  celU  (that  js^  the   parencljyiuatous  and  tl»r  f^itlj 
degenerations)  exceed  in  extent  ihe  interstitial  altcrat ions.      Whether  on 
there  be  a  f«iroi  of  chronic  Brijrht's  disease  in  which  the  pareiiehymxtou.^  iq 
fatly  degenerations  constitute  the  sole  changes  is  a  matter  of  dispute,    h  i 
certain  that  in  the  great  majority  of  ca^es  there  an*  iiiten^tittal  ttlt<*nitiont!, 
described,  in  addition  to  the  changes  in  the  tubes.    It  h  important  ta  oWrvt 
hf>wever^  that  bnth  the  parenchymatous  and  the  interstitial  change*  arr  wiji 
tered  in  patches  throngbout  the  eortieal  portiorii*  of  bt»lh  kidnevii,  anti  arf  i 
uniformly  diffused;  aUo  that  the  most  extensive  swelhng  and  fatty  d^ 
tion  of  the  epithelium  are  found  outv-^ide  of  the  patches  of  new  connoc 
sue,  in  which,  on  the  other  hand,  the  epithelial  cells  are  usually  so 
atrophied.     It  is  evident  from  the  descriptit»n  that  i^ven  in  lnrj»'  «mtK 
fieyd  there  may  be  (microscopically)  atrophied  portions  fij 

the  small  tiranuhir  kidneys,  but  not  so  ahumlant.  This  ;< 
of  fibrous  tissue^  is  evident  to  the  naked  eye  in  those  large  kidaeyfl 
present  a  granular  surface  with  adherent  capsule.  These  and  other 
crations  which  will  appear  in  the  course  of  this  article  render  it  clear 
important  as  it  is  to  distinguish  certain  geueral  types  or  %'arietie-f  uf  dimnid 
diffuse  nephritis,  it  is  not  desirable  to  separate  them  from  each  other  by  «bi| 
boundary-lines.  The  pale  kidneys  differ  from  the  red  or  mottled  iidntf 
cliiefiy  in  a  greater  amount  t^f  aiuinnia  and  of  tatty  degeneration. 

A  considerable  number  uf  tb*'  large,  non-waxy  kidneys  of  ehmiiie  En<rht^ 
disease  are  accompanied  by  hypertrophy  of  the  left,  ventricle  or  of  the  tk 
heart.     Hypertrophy  of  the  heart  does  not  usually  develop  iu  connorti^j 
the  hiri;e  kidneyn  wheu  the  renal  tlisease  occurs  in  patients  much  enfiMfiy 
by  phthisis,  syphilis,  ehronie  suppurations,  etc.    It  is  in  connection  rithwfi 
wasting  diseases  that  the  greatest  numbi»rof  the  large  white  lifTjpv^  tre* 
V  el  oped.     There  is  reasun  to  bed  i  eve  that  many  of  the  kidTtc 
scribed  as  of  the  lars^e  white  variety  are  affected  by  a  waxy  den 
has  been  overlooketh  and  which  therefore  places  them  in  the  fVd lowing  rifli'tg 

TL    77i/'  Lntge  Knffiry  with   W'ftxt^  Di'f/ntr ration, — This  viti.  rr   .imI  ili^^hOjiP 
pranular  kidneys  constitute  the  most  frequent  fonns  of  ll  T^4 

fonn  embraces  a  large  proportion  of  the  oases  develop*. i  m*  • ^^  -h  vHI 

phthisis,  syphilis,  ehn»n!0  suppurations,  and  severe  cachexia?.     Af  uln^'^J 
mentioned,  a  considerable  number  of  the  large  white  kidney*  belonjE;! 
variety.*     Waxy  degeneration  of  the  kidneys  is,  with  very  few  exc 

'  Some  writers  regard  the  large  white  kidmjiy  m  chameteriMNl  iw^iedalf r  W  Mf 

degenenitinii  of  the  cpitbtlium,  n^  free  from  waxy  dt*ffenfrntiori 

hypertrophy  of  the  hvurt.     This  omstirnteH  ^nily  one  vnriety  or  1 

part  of  the  dmrnHinn  ttrif%es  from  ihtHiit-i  ihuf  thfj*    •►-  J;ii.'.....r 

tis  whiHi  nwiy  prej-en!  the  nppeiirnnreiK^f  the  hir 

kidney  of  iictne  Un^dii'H  diw^a-ie,  fciperially  of  B«:i  _  -ti 

kidnc'V  withtMU  wiixy  deireneratioo  and  with  hyjHTtrophy  oi  ihf  hciirt     ^,  nitji 

pide  kidney  of  rhronic  Hri^ht'K  <litieHr*e.  without  waxy  ili'^anHriition  and  wfthmitf 

tniphv  of  the  hwirt.     4,  The  Inr^e  pale  kidney  witJi  waxy  »Ui:eni  r.atjoa,     M<ii*l 

biriie  wiiite  kidneys  of  f'hronir  Rri^dit*M  di^^^a-e  without  hyi»ertrophy  of  Uic  Iftti 

areatlecteil  with  waxy  dfgcneraliom 
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accompanied  hy  waxy  degeneration  in  other  parts,  especially  the  sph'en  and 
Ae  liver.     The  kidney  is  one  of  the  favorite  seats  of  tliis  abnormal  dcjjosit. 
Bie  waxy  change  in  the  kidney  may  be  so  slight  as  to  be  recognizable  only 
non  microscopical  examination,  or  it  may  be  so  extensive  as  to  give  a  very 
tniracteristic  aspect  to  the  organ.     In  nearly  all  doubtful  eases  its  presence 
or  absence  can  Ik?  determined  by  means  of  the  simple  iodine  test.  (See  p.  55.) 
For  microscopical  examination  iodine  and  sulphuric  acid  and  methyl-violet 
are  to  be  preferred.   A  slight  or  moderate  waxy  degeneration  may  occur  without 
farther  parenchymatous  or  interstitial  changes.     This  simple  waxy  degenera- 
tioD,  however,  is  so  rare  that  its  occurrence  has  even  been  denied.    Waxy  degcn- 
cntion  of  the  kidney,  when  of  clinical  iuiportance,  may  be  considered  practi- 
cally as  associated  always  with  diffu.se  nephritis.     Whether  the  waxy  change 
ktoe  cause  of  the  nephritis,  or  whether  both  be  effects  of  the  same  cause,  are 
ladecided  questions  which  at  present  do  not  admit  of  profitable  discussion. 

Kidneys  affected  with  waxy  degeneration  present  a  variety  of  gross  appear- 
aaees  according  to  the  degree  of  degeneration  and  the  extent  and  character 
•f  the  parenchymatous  and  interstitial  changes.     The  waxy  change  may  be 
10  flight  as  not  to  influence  the  appearance  of  the  kidney,  which  then  presents 
me  one  of  the  forms  of  chronic  diffuse  nephritis.    I'sually,  however,  careful 
iaipection  will  reveal  in  the  glomeruli,  and  perhaps  elsewhere,  the  character- 
iitie  translucent  appearance  of  the  waxy  material.     When  a  large  amount  of 
Ike  waxy  deposit  exists,  we  have  the  characteristic  appearance  of  the  waxy 
kidney.     The  organ  is  then  enlarged,  pale,  and  aniemic.     The  consistence  is 
in.     The  surface  is  smooth  and  glistening.     The  capsule  is  not  adherent. 
Upon  itection  the  cortex  is  found  to  be  the  part  chiefly  swollen.     It  presents 
Ike  same  pale  aspect  as  the  surface.     The  pyramids  are  bluish-red,  as  in 
■oat  forms  of  diffuse  nephriti.s.    The  cortical  strire  are  obscured.     The  trans- 
lacent  Malpighian  tufts  are  visible.     The  cortex  presents  a  combination  in 
negnlar  patches  or  in  striae  of  translucent  gray  portions  with  opaque  white 
or  yellow  portions.     The  latter  correspond  to  the  parts  most  affected  by  fatty 
degeneration,  and  the  former  to  the  waxy  districts.    The  njore  the  translucent 
pay  substance  predominates,  the  greater  is  the  extent  of  the  waxy  degenera- 
tion and  the  more  characteristic  of  the  waxy  kidney  is  the  a])pcarance.     The 
■ore  the  yellowish  parts  predominate,  the  more  closely  does  the  appearance 
approach  that  of  the  large  white  kidney  with(mt  waxy  degeneration. 

By  the  use  of  it>dine  it  is  evident  to  the  naked  eye  that  the  favorite  seats 
Tot  the  deposit  of  the  waxy  material  are  the  glomeruli  and  the  vasa  recta. 
Ilicrnscopical  examination  shows  that  the  capillaries  of  the  cortex  and  the 
nembranro  propriae  of  the  tubes,  especially  of  the  straight  tubes  and  the  loops 
)f  Henle,  are  also  often  affected.  The  deposit,  as  a  rule,  is  at  first  in  the  mid- 
De  coat  of  the  arterioles  and  around  the  capillary  walls  of  the  glomeruli. 
the  walU  of  the  affected  vessels  become  swollen  and  homogeneous.  The 
amina  of  the  vessels  is  gradually  diminished,  and  may  be  obliterated.  In 
I  rimilar  way  the  walls  of  the  tubes  may  be  thickened  and  honjogeneous. 
rhe  nephritic  changes  are  in  most  rc'spects  the  same  as  those  described  for 
the  preceding  variety,  and  need  not  here  be  repeated.  It  is  only  necessary 
to  add  that  hemorrhages  are  usually  absent  in  kidneys  affected  with  waxy 
degeneration.  Fatty  degeneration  of  the  epithelium  and  anfcnna  of  the  kid- 
neys are  prominent  features.  The  waxy  glomeruli  present  a  more  homo- 
^eons  appearance,  fewer  nuclei,  and  less  shrinkage  than  those  involved  in 
the  other  forms  of  chronic  diffn.<«e  nephritis.  There  is  nothing  characteristic 
•f  waxy  degeneration  in  the  casts  found  in  the  tubes.^ 

^  These  casts,  often  called  waxy,  may  Htain  red  with  methyl-violet,  but  they  do  not 
pre  the  charaeteriMic  reaction  with  io<iine  and  sulphuric  acid.^  Formless  clumps  pre- 
RDting  this  reaction  have,  however,  been  found  in  the  tubes  (Kyber). 
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Waxy  degeneration  is  not  confined  to  Urge  emooth  kidneys.  It^ 
very  rare  to  find  large  waxy  kidneys  with  irrejrular  »iirfWce  ant)  ptrttiMjj 
adherent  cupsule.  Small  <rranular  kidneys  may  ali*o  he  waxy.  Wiit  Lif 
neys  are  very  rarely  accompanied  by  hypertrophy  of  the  heart.  Th« 
cidence  of  waxy  spleen  and  of  waxy  liver  with  this  form  of  kidnej/' 
is  an  important  element  in  the  dia*rnosrs.  There  are  cast's,  however,  ii 
the  change  in  the  kidney  is  well  marked,  while  in  the  liver  and  in  tb 
it  is  insignificant.  It  may  always  be  inferred  that  some  decree 
dogeneratinn  of  the  kidney  exists  when  this  change  can  be  recognixed  iti  I 
liver  and  in  the  spleen. 

Ill,    Tfit'  SmnU  (trfit)uhr  Kifinn/ — At  lea^t  three  varieties  of  (hit  f*«Tm 
of  kidney  may  be  recognized — nanjely,  one  representing  an  atrophic  jttap«j 
the  large  kidney  wiihout  waxy  degeneration  ;  a  second  representing  the  i 
stajje  of  the  large  waxy  kidney  ;  and  a  third,  !»eing  the  genuine  contitctj 
kidney,  of  which   no  stage  of  enlargement  exists.     The  first  two  are  ctll( 
aecondariiy-oontracted  kidneys.     Nothing  could  he  more  erroneoun  thint 
view   which  om'e  prevailed  tliat  the  large  kidneys  in  the  nittuml  onlrf  I 
events,  if  recovery  do  not  take   place,  necessarily  pass  into  a  stage  uf  < 
traction,  and  that  the  mEijority  of  atrophied  kidneys  are  preceded  ht  a  i 
of  enlargement.     The  secondarily-contracted   kidneys  do  not  usuallr  W»l 
as  small  as  the  genninc  or  primarily-contracted  kidneys.    It  is  nut  niretui 

ihH  kidneys  with  waxy  degeneration.     Many  of  the  small  gninnlar  ki<hif 
ceurring  in  gout  are  waxy.     It  is  probable  that  in  some  of  these  eaact  j 
waxy  degeneration  is  superadded  to  a  genuine  eontrncted  kidney. 
the  small  waxy   kidneys,   however,  are   better  regarded   as  repr 
atrophic  stage  of  the  large  waxy  variety. 

While  the  existence  of  secondarily-contracted  kidneys  is  BdmrM*^»l  ir  I* 
primarily-contracted  form  wliich  is  referred  to  in  the  remainder* 
under  the  name  small  granular  kidney.     Other  names  for  ihi^   .^ ..,»». 
chronic  diffuse  nephritis  are — genuine  contracted  kidney,  small  red  kidii 
granular  atrophy  of  the  kidney,  cirrhosis  or  sclerosis  of  the  kidney,^' 
interstitial  nephritis,  and  chronic  desv|namative  nephritis  (Johnjion), 
is  no  serious  objection   to  any  o^  these  names  except   the  last.     ()f  i 
forms  of  chronic  diftusc  nephritis,  this  is  the  one  which  with  most  pn>|)nil 
may  be  regarded  as  a  distinct  disease,  and  this  is  the  view  n(»w  very  gi«nvf5 
adopted.     There  are  authorities  who  hold  the  opinion  that  renal  rirrlwttij 
not  only  to  be  separat^ed  from  other  forms  of  chronic   ltri;»ht*8  di» 
that  it  is  only  one  manifestation  of  a  general  disca*ic  affecting  llic  an 
the  body.     This  view  will  receive  consideration  subsequently. 

The  kidneys  in  this  form  are  reduced  in  volume  and  weight*     A«  in  i 
ftirms  of  Bright*s  disease,  both  organs  are  involved,  and,  a»  a  rufe,  tu  nfii 
an  eijual  extent.    The  size  may  be  a  third  that  of  the  normal  kidney  <^etfl 
less.     There  is  usually  a  compensatory  increase  of  adipose  tissne  arouad 
kidneys.     The  organs  are  abnormally  dense  and  resisting.     The 
with  difficulty  detached,  and  when  removed  it  brings  away  portion 
torn  renal  substance.     The  exterior  surface  presents  little  irregular  el^ 
OT  granulations.     The  granulations  usually  have  a  yellowinh  and  thrd^f 
sions   between  them  a  reddish  color      In  many  <  name  small  i^ 

kidney  is  appropriate.     8omctimcs,  however,  the  j  c**h>f  »«*  vliitiji 

or  yellowish.      Upon  section  it  is  observed  that  the  eorticul  i 
is  dimini.shed.  _  This  is  reduced  to  a  narrow  rim  over  tb 
marked  cases  the  pyramids  ext<?nd  nearly  to  the  external  ^ 
sides  arc  almost  in  contact.     Little  cysts,  varying  in  siEc  h 
to  a  pea  or  even  larger,  and  filled  with  a  thin  fluid  or  with  iiuUojd  rdflf^^ 
are  frequently  observed  both  on  the  surface  and   iri  th^    iiit^ 
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lines,  due  to  the  deposit  of  urate  of  Boda  in  the  tubes,  are  not  infrequently 
leen  in  the  pyramidal  portion.  They  are  invariably  present  when  the  disease 
)f  the  kidney  is  associated  with  gout.  Small  kidneys  with  these  deposits 
irere  called  by  Todd  gouty  kidneys.  The  same  deposit  of  urates  may  occur 
independently  of  gout. 

The  microscope  shows  as  the  most  essential  change  the  production  in  the 
M>rtex  of  a  large  amount  of  fibrillated  connective  tissue.  This  new  tissue  is 
lot  uniformly  distributed,  but  is  in  greater  amount  in  some  places  than  in 
>ther8,  and  there  are  usually  parts  where  no  thickening  of  the  interstitial 
issue  exists.  Many  of  the  Malpighian  tufts  are  small  and  fibrous,  and  are 
jften  placed  abnormally  close  to  each  other  in  conse(|uence  of  atrophy  of  the 
interrening  tubes  and  retraction  of  the  new  fibrous  tissue.  The  rich  develnp- 
tnent  of  new  connective  tissue  around  the  shrunken  glomeruli  may  be  espe- 
;ial]y  noticeable.  An  important  change  in  most  cases  is  the  growth  of  fibrous 
tissue  in  the  walls  of  the  arteries,  both  in  their  adventitia  (periarteritis)  and 
in  their  intima  (endarteritis).  By  the  obliteration  and  partial  occlusion  thus 
effected  of  many  small  arteries  and  of  capillaries  in  the  glomeruli  the  circula- 
^on  through  the  kidneys  must  be  much  impeded  ;  but  the  blood-vessels  arc 
Dot  the  only  parts  that  suffer  by  this  new  growth  of  fibrous  tissue.  The  tubes 
ire  also  compressed,  and  may  be  in  part  obliterated.  By  this  constriction  of 
the  tubes  in  certain  places  the  flow  of  urine  through  them  is  obstructed, 
and,  being  dammed  back,  causes  cystic  dilatations  visible  to  the  naked  eye. 
These  cysts  consist  of  dilated  tubes  and  of  dilated  capsules  of  Bowman. 
In  the  latter  form  of  cyst  the  glomerulus  is  compressed  or  entirely  obliter- 
ated. Although  interstitial  changes  decidedly  predominate  in  this  form  of 
kidney,  parenchymatous  changes  are  not  wanting.  Atrophy  of  the  epi- 
thelium is  constantly  met  with  in  tubes  enveloped  in  connective  tissue. 
Fatty  degeneration  of  the  epithelium,  although  less  extended  than  in  the 
large  kidneys,  will  usually  be  found  in  some  places.  Fat-globules  may  also 
tppear  in  the  interstitial  tissue.  The  tubes  within  the  new  fibrous  tissue  are 
small  and  may  be  entirely  obliterated.  Outside  of  this  they  are  frequently 
dilated.  Hyaline  and  granular  casts  are  often  discovered  in  the  tubes,  espe- 
cially those  of  the  pyramids.  There  may  be  some  increase  of  the  interstitial 
tissue  of  the  pyramids,  but  the  changes  in  these  are  trifling  in  comparison 
with  the  alterations  in  the  cortex. 

One  of  the  most  constant  accompaniments  of  the  small  granular  kidney  is 
hypertrophy  of  .the  left,  ventricle,  unattended  usually  by  valvular  lesion. 
There  may  be  hypertrophy  of  the  whole  heart.  The  hypertrophy  is  usually 
attended  by  more  or  less  dilatation,  but  it  may  be  simple.  Buhl  has  pointed 
oat  the  frequent  coincidence  of  fibrous  or  chronic  interstitial  myocarditis  in 
connection  with  this  hypertrophy.  Another  complication  of  great  frequency 
lod  of  diagnostic  value  is  the  form  of  retinitis  called  retinitis  albuminurica, 
the  ophthalmoscopic  appearances  of  which  will  be  described  in  connection 
tith  the  symptoms.  Both  the  retinitis  and  the  cardiac  hypertro]>hy  may 
>ccnr  with  other  forms  of  chronic  Bright's  disease,  but  they  are  rarely  met 
rith  in  conjunction  with  the  large  waxy  kidney.  Cerc})ral  hemorrhage  and 
iflammation  of  serous  membranes  are  also  to  be  mentioned  as  important  com- 
lications.  Bartels  calls  attention  to  the  frequent  occurrence  of  thickening  of 
be  skull-cap  and  adhesion  of  the  dura  mater  to  the  bone.  Dropsical  effusions 
te  rather  the  exception  than  the  rule  in  this  form  of  Bright's  disease. 

Aft  has  already  been  said,  many  writers  are  inclined  to  regard  the  small 
ranular  kidney  as  a  disease  entirely  distinct  from  the  other  forms  of  chronic 
trigbt*B  disease.  Even  the  propriety  of  considering  renal  cirrhosis  as  a 
ephritis  is  disputed.  Gull  and  button  first  advanced  the  view  that  renal 
irrhosis  ia  only  one  manifestation  of  a  widespread  aficction  of  the  whole 
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Waxy  degeneration  is  not  confined  to  large 
very  rare  to  find  large  waxy  kidneys  with  irr 
adherent  capsule.     Small  granular  kidneys  ma; 

iK'VS  are  very  rarely  accompanied  by  hypertrop 
eidence  of  waxy  spleen  and  of  waxy  liver  with 
is  an  importaiit  element  in  the  diagnosis.  There 
the  change  in  the  kidney  is  well  marked^  while  i 
ii  ia  insignificant.  It  may  always  be  inferred 
dcgeneratian  of  the  kidney  exists^  when  this  cha 
liver  and  in  the  spleen. 

IIL  Tim  Small  Grmmlar  Kitlvei/, — At  least 
of  kidney  may  be  recognized — namely,  one  rcpn 
the  large  kidney  without  waxy  degeneration  ;  a  i 
stftf^e  of  the  large  waxy  kidney ;  and  a  third,  b 
kidney,  of  whieh  no  stage  of  enlargement  exist 
teeondarily-eontract^d  kidneys-  Nothing  could 
view  which  once  prevailed  that  the  large  kidn 
events,  if  recovery  do  not  take  place,  necessar^ 
traction,  and  that  the  majority  of  atrophied  kid^ 
of  enlargement.  The  jsecondanly-contracted  kf| 
as  small  as  the  genuine  or  primarily-contracted  I 
small  kidneys  with  waxy  degeneration.  Many  f 
occurring  in  goul  are  waxy.  It  is  probable  th» 
waxy  degeneration  ia  superadded  to  a  genuina  r^ 
the  small  waxy  kidneys,  however,  are  better 
atrophic  stage  of  the  large  waxy  v^ariety. 

While  the  existence  of  secondanly-contraci 
primarily-contracted  form  which  is  referred  U 
under  the  name  »mall  granular  kidney.     Oi 
ehrontc  diffuse  nephritis  are — genuine  eoM 
granular  atrophy  of  the  kidney,  cirrhosis  m 
interititial  nephriti!^,  and  chronic  de2$qiiam4< 
is  no  serious  objeetion   to  any  of  these  na 
forms  of  chronic  diffu.^e  nephritis,  this      ~ 
may  be  regarded  us  a  distinct  disease,  ai 
adopted.     There  are  authorities  who  hnl 
not  only  to  be  separated  from  other 
that  it  y  only  one  manifestation  of  & 
the  body.     This  view  will  receive  coi 

The  kidnejH  in  this  form  are  reduof 
forms  of  Brighi's  di,seaseT  both  orga&s 
an  ei|ual  extent.    The  she  may  be  a  th 
lesH.     There  is  usually  a  eompensii 
kidneys.     The  organs  arc  abnonnall 
with  diflicnhy  detached,  and  when 
torn  renal  substance.    The  exterior 
or  granulations.     The  granuifltion*« 
sions  between  them  a  reddish  coin 
kidney  is  appropriate.     Sometimes 
or  yellowish*     I  pon  section  it  is  nl 
is  diminished.  -  This  h  reduced  t 
niarketl   fases   tht'   pyramids  e"** 
sides  arc  almost  in  contact, 
to  a  pea  or  even  larger,  and 
are  frequently  observed  bo 
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[n  17  cases  the  degree  and  the  extent  of  the  dropsy  were  not  noted.*  Of  430 
eases  collected  from  different  authors  and  analyzed  by  Frerichs,  general  dropsy 
existed  in  376  and  was  wanting  in  34.  As  a  rule,  general  dropsy  is  marked 
n  the  cases  in  which  the  albumen  in  the  urine  is  very  abundant,  and,  per 
WHtra,  general  dropsy  is  either  slight  or  wanting  in  the  cases  in  which  the 
vine  contains  little  or  no  albumen. 

The  examination  of  the  urine  is  of  great  importance  as  regards  diagnosis 
IB  the  different  forms  of  chronic  Bright's  disease.  In  the  large  kidney  with- 
OQt  waxy  degeneration  the  quantity  of  urine  excreted  within  twenty-lour 
honra  is  diminished  unless  the  arterial  tension  be  elevated  by  hypertrophy 
of  the  heart,  in  which  case  the  quantity  is  normal  or  even  increased.  The 
diminution  is  rarely  as  marked  as  in  acute  Bright's  disease.  The  specific  grav- 
ity, as  a  rule,  is  high  when  the  quantity  of  urine  is  scanty,  and  low  under 
opposite  circumstances.  Generally  it  docs  not  vary  much  from  the  normal 
itondard.  The  urine  of  this  form  of  kidney  is  usually  of  a  yellow  color  and 
tirbid.  The  amount  of  albumen  is  considerable,  and  in  some  cases  very 
hrge.  The  daily  excretion  of  urea  is  lessened.  There  is  generally  an  abun- 
dant sediment  which  cont-ains  cast«,  epithelial  cells,  red  and  white  blood-cor- 
poscles,  and  granular  material.  Urates  may  be  deposited  in  abundance.  All 
varieties  of  casts  are  found,  but  the  most  common  are  hyaline  casts,  either 
aarrow  or  broad,  and  frequently  dotted  with  oil-globules  and  granular  casts 
which  may  also  contain  fatty  molecules.  To  both  varieties  of  casts  fre- 
qaently  adhere  red  corpuscles,  pus-cells,  and  epithelial  cells ;  and  casts  com- 
posed wholly  of  epithelium  may  be  observed.  The  pus-cells  usually  exceed 
ID  number  the  red  corpuscles,  but  there  are  exceptions  to  this  rule.  Cells 
filed  with  fatty  globules  (so-called  granular  or  exudation  corpuscles)  and 
free  fatty  granules  are  often  present. 

The  urine  excreted  by  kidneys  affected  with  waxy  degeneration  presents 
great  variations  in  it«  characters,  these  variations  being  influenced  especially 
by  the  degree  and  the  extent  of  the  diffuse  nephritis  which  is  present  and 
by  the  amount  of  waxy  deposit.  When  the  parenchymatous  changes  pre- 
dominate the  urine  presents  the  characters  belonging  to  the  preceding  form. 
In  consequence  of  the  absence  of  cardiac  hypertrojdiy  the  quantity  may  be 
greatly  diminished,  although  rarely  in  the  degree  belonging  to  acute  Bright's 
disease.  Red  blood-corpuscles  are  absent  or  few.  In  no  form  of  Bright's 
disease  is  a  larger  percentage  of  albumen  met  with  than  in  these  large  waxy 
kidneys  with  extensive  parenchymatous  changes.  With  the  typical  waxy 
kidneys — that  is,  those  containing  a  large  amount  of  waxy  deposit  and  pre- 
senting in  most  parts  a  pale  translucent  appearance — the  urine  usually  is 
abundant,  very  pale  in  color,  of  low  specific  gravity,  clear,  and  rich  in  albu- 
men. The  specific  gravity  may  fall  as  low  as  1005  or  even  lower.  The 
quantity  of  albumen  is  usually  considerable,  but  it  may  be  slight.  The  daily 
excretion  of  urea  is  below  the  normal,  but  the  poor  nutrition  of  the  patients 
will  in  a  great  measure  explain  this.  There  is  little  or  no  sediment.  Casts 
are  not  abundant,  and  they  are  chiefly  hyaline  and  so-called  waxy  casts.  The 
term  waxy  east  is  oflen  employed  synonymously  with  hyaline  cast.  When  used 
in  a  different  sense,  it  refers  to  broad  homogeneous  casts  of  a  yellowish  hue 
and  more  distinct  and  refracting  than  the  hyaline  casts.  These  waxy  casts  are 
probably  similar  in  structure  to  the  hyaline ;  and  they  are  not,  as  the  name 
implies,  composed  of  waxy  or  amyloid  substance.  Exceptionally,  however, 
casta  are  found  which  give  the  same  reaction  with  iodine  as  the  waxy  mate- 
rial.    The  so-called  waxy  casts  are  not  confined  to  the  waxy  kidney,  but  they 

*  Vide  "A  Clinical  Report  on  an  Analysis  of  One  Ilnndred  and  Two  Cases  of 
Bright's  Disease,"  by  Austin  Flint,  M.  D.,  one  of  the  Attendinpf  Pliysicians  of  Belle- 
Yoe  Hospital,  etc.,  published  in  the  Bdlevue  and  Charity  H&apUal  Reports,  1870,  p.  226. 
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may  he  fonnd  in  the  urine  of  any  form  of  chronic  difFiif^  ncphntii.    It  | 
this  ahundant^  clear,  ftlbtiminoas*  light  urine  which  ia  cotiAidcn-d  w)iy?t 
tinctive  of  waxy  degeneration  of  the  kidney,  hut,  a«  ulready  nu'iilu 
characters  are  greatly  modified  hy  the  intensity  and  the  extent  of 
inflammation  and  by  the  degree  of  waxv  chitn«re.     Litten  Jind  oihll 
reported  eases  of  even  extensive  waxy  dej^enenition  %}t  the  ki4lncyH 
alba min  una.     In  ^onic  of  these  eases  dmp^y  was  prcjsent  during  UfT 
have   no  satisfactory   explanation  of  the   absence   of  albaminuriJi  in  tli«^ 
cases. 

The  finiall  granular  kidneys  (renal  cirrhosis)  sometimes  »ecret^  nrioitirhi 
in  no  way  differs  from  the  normal.     It  is  particularly  to  be  eni} '  *iil 

albumen  and  casts  may  he  absent  from  thi:?  urine.    Thi>  is  one  «  : 
why  this  form  of  chronic  diffuse  nephritic  80  often  escape.s  tiHect»o 
quantity  of  urine  excreted  by  the  small  ^annlar  kidneys  nsnnitv  rxe 
normal.    The  polyuria  may  be  so  great  as  to  lead  to  rhe  sum  ij 

The  specitic  gravity  is  hjw.    It  aveni|^es  about  101(1,  hot  it  i' 
color  is  pale  greenish-yellow.     The  urine  is  clear,  there  lK>mp  litilo  fif  \ 
sediment.     The  percentage  of  urea  is  lessened,  a^  is  ]ikewi8e  in  most  cati 
the  quantity  excreted  daily.       It  is  not,  however,  very  oxceptional  K>  finJ 
this  quantity  etjnal  to  that  in  health.     Albumen  is  usually  present  ia  «i 
amount.     Its  quantity  is  in  striking  contract  to  that  in  m%M  otlier  forra*! 
Bri^^ht's  disea^te.     It  may  fail  alto;:other.  but  thi*  is  penenilly  only  \ 
rary  occurrence,     Bartels,  however,  mentions  a  cajje  in  which  albiii 
absent   throu^^hout  the   whole  course   of   the  disease.       Exception 
quantity  of  albumen  is  abundant.     When  a  untsmic  attack  ^upervi 
amount  of  albumen  is  u.^ually  increased*      If  waxy  defeneration  be  [ 
there  is  an   increase  in   the  (juanlity  of  albumen.       Cant!*   may  W^ 
Careful  search  wiil  usually  reveal  a  few  hyaline  casts,     (Iranulaj 
much  less  frequent.     Toward  the  end  of  life  it  will  usually  he  foB 
the  quantity  of  urine   is  dinuinshed,  the  amount  of  albumen   i^  ioi 
and  a  sediment  containing  ca.nts  appears.     With  small  kidmiV*  daelil 
ondary  atrophy,  the  urine  has  qualities  similar  to  those  described  If  ill 
trophy  of  the  heart  be  present. 

The  characters  of  the  urine  belonging  to  the  difTerent  v^anetses  of  Bn^ 
disease  are  not  sufficiently  distinctive  to  justify  a  positive  diagnd«ii 
form  of  kidney  in  all  cases.     There  is  no  fnrm  of  cast  whioh  is  cii 
of  any  one  variety  of  the  disea.se.     In  general,  it  may  be  >aid  Umt  byjH 
phy  of  the  heart  and  waxy  degeneration  tend  to  inrreas**  thr  qimntju  i 
urine,  and  that  lox?  arterial  tension  and  active  inflammatory  * 

the  quantity.    An  abundant  sediment  containing  many  cMsts 
eles  is  indicative  of  an  active  inflammatory  process,  and  pn 
associated  with  parenchymatous  changes.     The  smaller  in  qu 
the  richer  it  is  in  .sediment  and  in  albumen  as  a  nilc.     It  xs^  *^i  n 
estimate  the  amount  of  urea  excreted  daily,  for  which  purpose  i: 
necessary  to  determine  the  percentage  of  urea  in  the  total  quaiv 
pai^sed  in  twenty-four  hours.     The  s|>ccific  gravity  aflVinU  an  ..j  ■  -  - 
idea,  although  far  from  an  accurate  estimate,  of  the  pcrccntacc  of  urtyi, 
specific  gravity  of  a  swingle  specimen  of  urine  is  mnnifeMly  of  no  vtluifl 
forming  an  idea  as  to  the  daily  excretion  of  urea.     It  i?.  ncccwarr  t(>  I 
into   consideration   at  the   same   time   the  quantity  nf  urine  vordi^  in  ^ 
twenty- four  liour*.     A  low  specific  gravity  mgy  be  com  pens*  ted  by  •  M 
daily  excretion  of  urine* 

Pallor  of  the  countenance,  due  to  ana^mia^  i«  generally  more  or  |«iwiii»rM 
The  anfcmia  \n  mcjisurably,  if  not  chiefly,  owinaf  to  the  b»*'S  of  AlLuflii 
aud  it  is  most  marked  iu  cases  in  which  albmuinuria  and  general  drupijj 
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nt.  It  may  be  an  effect  of  defective  nutrition  from  anorexia  or  per- 
romiting.  In  cases  of  cirrhotic  kidney  in  which  albuminuria  and 
re  slight  or  wanting  pallor  is  not  usually  a  marked  symptom.  (Edema 
or  combined  give  to  the  face  an  appearance  highly  characteristic  of 

disease. 

toms  referable  to  the  digestive  system  are  more  or  less  prominent, 
ion  or  dyspeptic  disorder  is  common.     Flatulence  of  the  stomach  is 
nt  symptom.     Vomiting  is  a  prominent  and  persistent  symptom  in  I 
ases.     It  is  referable  to  the  vicarious  elimination  of  urinary  princi-  I 
:he  gastric  mucous  membrane.     It  may  be  preceded  or  accompanied 

symptoms  denoting  unemia,  but  it  is  sometimes  the  chief  ursemio 
ation.  The  uraemic  vomiting  occurs  when  the  stomach  is  empty,  and 
rly  in  the  morning.  The  vomited  matter  or  eructated  gas  sometimes 
immoniacal  odor.  The  acts  of  vomiting  often  occur  suddenly  and 
'  without  much  previous  nausea.  These  circumstances  connected 
aiting  should  always  excite  suspicion  of  renal  disease,  although  no 
mptoms  pointing  to  the  kidneys  be  apparent.  Uraemic  vomiting  not 
jd  with  general  dropsy  denotes  the  small  granular  kidney.  The  vom- 
sometimes  so  persistent  as  to  interfere  with  alimentation  and  thus 
ilarming  prostration. 

loea  is  a  less  frequent  symptom.  It  is,  however,  a  prominent  and 
it  symptom  in  some  cases,  either  with  or  without  vomiting,  or,  like 
J,  it  may  be  a  uraemic  symptom.  It  may  proceed  from  uraemic  intes- 
eration.  It  is  especially  frequent  in  cases  of  the  waxy  kidney  com- 
th  waxy  disease  of  the  intestine. 

is  also  eliminated  vicariously  by  the  skin.  The  perspiration  emits 
y  the  odor  of  urine  in  some  cases.  An  intense  characteristic  odor 
off  from  the  skin  by  some  patients  who  do  not  pay  any  attention  to 
jss.  Crystals  of  urea  are  sometimes  found  on  the  skin.  Bartels 
I  a  case  in  which  the  full  beard  of  a  patient  had  a  frosted  appear-' 
m  an  abundant  deposit  of  these  crystals.  An  occasional  symptom  is 
se  itching  of  the  skin. 

toms  referable  to  the  respiratory  system  may  be  produced  by  pleural 
or  hydrothorax,  by  pulmonary  oedema,  and  by  oedema  of  the  glottis. 
3  effusion  and  oedema  of  the  lungs  sufficient  to  occasion  notable 
ssment  of  respiration  occur,  especially  when  disease  of  the  heart, 
g  mitral  contraction  or  regurgitation,  or  both,  coexists  with  the  renal 

Under  these  circumstances  the  pleural  cavities  may  become  nearly 
th  serum.  (Edema  of  the  lungs  under  these  circumstances  is  somc- 
»e  immediate  cause  of  death.  The  occurrence  of  pulmonary  oedema 
imes  very  sudden,  and  it  may  prove  quickly  fatal.  Not  infrequently, 
',  the  oedema  disappears,  even  when  life  has  been  placed  in  imminent 

(Edema  of  the  glottis  is  of  rare  occurrence  (according  to  the  sta- 
r  Frerichs  and  of  Rosenstein,  in  only  4  of  292  cases).  It  may  occur 
neral  dropsy  is  moderate  or  slight  or  wanting. 

loea  may  exist  in  a  marked  degree  when  not  referable  to  any  of  the 
QS  just  named,  but  proceeding  apparently  from  a  toxical  effect  upon 
ous  centre  presiding  over  respiration.  In  these  cases  the  moist  rales 
to  pulmonary  oedema  and  the  dry  rales  of  asthma  are  wanting.  Aus- 
I  and  percussion  give  no  signs  denoting  any  pulmonary  affection.  I 
jt  with  several  cases  in  which  this  nervous  dyspnoea  was  the  most 
nt  symptom  ;  and  I  have  known  it  to  exist  when  no  other  symptom 
sent  to  direct  attention  to  the  kidneys  as  the  seat  of  disease.     The 

suffer  from  a  feeling  of  apprehension  of  '*  losing  the  breath,"  and 
id  to  sleep  on  this  account,  an  exertion  of  the  will  being  required 
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for  respiration.     Disturbance  of  the  rhythm  of  respiration  characterize 
the  frequent  occurrence  of  a  long  interval  between  the  respiratory  acts,  ft 
lowed  by  series  of  rapid  respirations  (Cheyne-Stokes  respiration),  is  not  iDfra* 
qucnt)  occurring  in  connection  with  uracmic  stupor  and  coma.     £nlargeaiei(  < 
of  the  heart  with  predominant  dilatation  is  another  cause  of  dyspnoea.     Kjipe-  ^ 
cially  in  cases  of  contracted  kidney  dyspnoea  from  this  cause  may  occur  befon 
other  events  have  directed  attention  to  the  kidneys  as  the  seat  of  disease. 

Symptoms  referable  to  the  nervous  system  are  among  the  most  importial 
of  those  belonging  to  the  clinical  history  of  the  disease.     Pain  in  the  back  i 
is  rarely  prominent,  and   is  generally  wanting.      Cephalalgia  it»  a  freqaeH  ; 
symptom.      It  may  precede  as  well  as  accompany  other  symptoms  whiA 
point  to  the  existence  of  renal  disease.     Neuralgic  pains  in  other  part.«i  of  tht  i 
body  are  common  ;  and  attacks  of  vertigo  are  not  infrequent.     Insomnia  tal  ' 
disturbed  sleep  are  frequent  symptoms.     Troubles  relating  to  vision  are  ia 
certain  cases  important  symptoms.    Diplopia  or  double  vision,  hemeralopia  or 
night-blindness,  myopia,  and  presbyopia  are  attributed,  and  perhaps  are  fairlj 
attributable,  to  the  disease.     Including  these  forms  of  disorder,  vision  is  mon 
or  less  affected  in  a  pretty  large  proportion  of  cases ;  but  exclusive  of  thete,  ' 
either  obscurity  or  loss  of  sight — that  is,  amaurosis  complete  or  incomplete-* 
is  not  of  extremely  rare  occurrence.     The  amaurosis  affects  both  eyes.    Wh« 
not  complete — ^and  it  rarely  is  so— the  degree  varies  in  different  cases  tnd  it 
different  periods  of  the  same  case.     In  chronic  as  in  acute  Bright*s  diwtn 
the  impairment  of  vision  may  depend  on  an  intracranial  morbid  conditio!, 
the  ophthalmoscope  showing  no  morbid  appearances  within  the  eye.    Thii 
condition  is  called  uraemic  amaurosis.     Under  these  circumstances  it  u  t«n- 
porary,  and  is  liable  to  recur  from  time  to  time.     I  have  known  it  to  occv 
repeatedly  in  the  same  case  as  a  precursor  of  unemic  coma  and  convulsiowL 
More  frequently,  however,  it  is  connected  with  changes  within  the  eje.whiA 
by  means  of  the  ophthalmoscope  have  been  brought  under  clinical  obMrra- 
tion.      In  this  so-called  retinitis  allmminurica  the  optic  papilla  is  swolleo, 
clouded,  and  indistinctly  bounded,  the  retinal  veins  are  tortuous,  tod  white 
patches  appear  in  different  parts  of  the  retina.    The  most  characteristic  ippef^ 
ance,  however,  is  the  presence  of  white  dots  and  streaks  in  the  periphery  of 
the  macula  lutea.     "  These  fine  white  dottings  and  radiating  lines  give  the 
impression  of  having  been  splashed  on  with  a  feather."     The  appeinncei 
are  so  di.stinctive  that  a  practised  ophthalmoscopist  is  led  by  them  to  nu- 
pect  renal  disease.      It  has  happened  in  several  cases  which  have  cone 
under  my  observation  that  disease  of  the  kidney  was  discovered  by  metni 
of  ophthalmoscopic   appearances,  the   patients  having  first  consulted  oca- 
lists   for  defect  of  vision.       Amaurosis  dependent   on    neuro-retinitis  roij 
diminish,  and  recovery  is  possible;  but  it  is  almost  always  persistent,  eitbtf 
progressively  increasing  or  remaining  stationary  after  it  has  reached  a  certiii 
degree.     The  development  is  usually  gradual,  whereas  the  so-called  urxmie 
amaurosis  occurs  suddenly.     The  patient  describes  the  defect  of  vij?ion  as 
like  that  of  a  mist  before  the  eyes.     Deafness,  hemiplegia,  paraplefria,  ind 
paralysis  limited  to  a  single  member  have  been  observed  to  follow  or  icwm- 
pany  uraemic  coma  and  convulsions.     Muscular  cramps  are  sometime**  t  source 
of  suffering,  and  I  have  known  them  to  constitute  the  chief  ailment  for  soaw 
time  before  other  symptoms  directed  attention  to  the  kidneys. 

Coma  and  convulsions  are  the  most  important  of  the  symptoms  refenble 
to  the  nervous  system.  They  occur  in  a  pretty  large  proportion  of  c»se» 
and  are  often  forerunners  of  a  fatal  termination.  In  chronic  Bright'*  dis- 
ease, as  in  the  acute  affection,  they  proceed  from  unemic  poisoning;  thejire 
therefore  among  the  ulterior  effects  of  interference  with  the  secretory  fon^ 
tions  of  the  kidneys.     They  are  consequently  most  likelj  to  occur  when  tha 
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•y  structure  of  the  organs  is  extensively  destroyed,  and  hence  espe- 
1  connection  with  the  small  granular  kidney.  In  acute  Bright's  dis- 
ey  always  denote  great  danger,  but  in  chronic  Bright's  disease  the 
is  much  greater. 

I  occurs  in  some  cases,  and  death  takes  place  without  the  occurrence 
rulsions.  Occasionally  coma  occurs  suddenly,  but  generally  it  is 
•ed  gradually,  the  patient  having  been  more  or  less  somnolent,  dull, 
argic  for  several  days  before  becoming  profoundly  comatose.     The 

sometimes  quiet,  and  in  some  cases  accompanied  by  stertor.  Marked 
on  of  the  pupils  is  sometimes  observed.  The  face  is  congested,  some- 
»ecomij)g  livid,  and  death  is  preceded  by  tracheal  rales.  The  con- 
s  are  epileptifbnu  in  character,  varying  much  in  degree  and  extent  in 
t  cases.  They  occur  in  paroxysms  which  may  be  repeated  at  short 
Is,  the  patient  in  the  intervals  being  completely  comatose,  the  con- 
s  at  length  ceasing,  and  the  coma  continuing  until  death ;  or  after  a 
}m  or  a  series  of  paroxysms  the  patient  recovers  intelligence,  and 
lays,  weeks,  or  months  elapse  before  a  recurrence  takes  place.  Con- 
9  not  following  coma  are  generally,  but  not  always,  preceded  by 
ms  referable  to  the  head,  such  as  cephalalgia,  vertigo,  and  sometimes 
a.  Contraction  or  rigidity  of  certain  muscles  has  been  observed  to 
t  convulsions.  Of  70  cases  among  those  which  I  have  analyzed, 
g  those  only  the  histories  of  which  embrace  either  death  or  recovery, 
r  convulsions  were  noted  in  26. 

unemic  phenomena,  if  neither  an  acute  inflammation  nor  an  essential 
xist,  are  not,  as  a  rule,  accompanied  by  notably  increased  frequency  of 
se ;  the  action  of  the  heart  is  sometimes  diminished  in  frequency ;  and 
known  the  pulse  to  fall  to  32  per  minute.  Pyrexia  is  wanting  except 
•tain  proportion  of  the  cases  in  which  coma  and  convulsions  occur.  In 
istances,  in  connection  with  these  events,  there  is  a  considerable  rise  of 
ature  (105°  F.) ;  in  other  instances  the  temperature  is  lowered,  and  it  may 
siderably  below  the  minimum  of  health.  The  circumstances  which  occa- 
ese  variations  are  not  as  yet  ascertained.  Further  study  of  the  temp- 
I  in  the  different  varieties  of  chronic  Bright's  disease  is  a  desideratum.* 
rium,  which  has  just  been  mentioned  as  sometimes  preceding  convul- 
B  occasionally  a  prominent  feature  in  cases  of  ura3mic  poisoning  occur- 

connection  with  both  acute  and  chronic  Bright's  disease.  It  is  cha- 
ted  in  some  cases  by  remarkable  hallucinations.  The  delirium  may 
Bt  or  gay  or  sad,  and  it  is  sometimes  furious  or  maniacal.  Uraemic 
ng,  as  manifested  by  delirium,  coma,  and  convulsions,  msiy  occur  in 
f  Bright's  disease  with  abundant  general  dropsy,  but  it  often  occurs  in 
n  which  dropsy  is  slight  or  wanting.  Of  the  2()  cases  above  referred 
irbich  coma  or  convulsions  occurred,  in  11  there  was  no  dropsy.  It 
How  copious  vomiting  and  purging,  but  it  occurs  oftener  in  cases  in 
these  symptoms  arc  slight  or  wanting.  The  symptoms  of  uraemic 
ng  are  sometimes  the  first  to  direct  attention  to  the  kidneys  as  the 
*  disease. 

T  an  attack  of  uraemic  coma  and  convulsions  there  is  sometimes  com- 
ibsence  of  the  symptoms  of  renal  disease,  inclusive  of  the  morbid 
ters  of  the  urine,  the  disease  remaining  completely  latent  and  another 
Ilk  occurring  after  an  intermission  of  a  greater  or  less  duration.* 

e  Boumeville,  fyudpudinitmen  et  thermomHriques  mr  len  Mnladien  du  Systtbne  ner- 
72;  also,  article  bv  McBride  in  the  Archives  of  Medicine^  New  York,  teb.,  1880; 
irtcls  in  Zienif^en^a  CyrlajKediOy  vol.  xv. 

cngen  illustrating  the  latency  of  renal  disease,  vide  Bellevue  and  Charity  HoBpitai 
,  1870,  p.  256. 
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As  regards  urjemic  phenomena,  different  eases  present  a  striking  difference 
in  the  amount  of  lesions  with  which  their  occurrence  is  connected.  Conuj 
convulsions,  and  death  may  take  place  when  the  kidneys  are  not  greatlj  dii- 
eased,  and,  per  contra,  the  amount  of  disease  sometimes  becomes  very  greit 
before  any  ursemic  phenomena  are  manifested.  80  also  there  is  a  great  &, 
ference  in  different  cases  with  respect  to  the  relation  between  the  dioiinutioi 
of  the  excretion  of  urea  and  the  effects  of  its  accumulation  in  the  blooi 
The  occurrence  of  ursemic  phenomena  depends  much  on  the  rapidity  witk 
which  the  accumulation  of  urea  in  the  blood  takes  place.  CufrrU  parUm^ 
uraomia  is  quickly  induced  if  the  urea  accumulate  rapidly.  On  the  other 
hand,  if  the  accumulation  take  place  slowly,  the  system  ac<|uires  a  tolenmci 
of  urea,  as  of  other  toxic  substances,  and  hence  fatal  ura^mic  effects  may  be 
postponed  for  a  long  period.  Another  explanation  has  reference  to  the  pn>> 
duction  of  urea  in  the  system.  This  will  vary  within  wide  limits  according 
as  the  ingestion  of  nitrogenized  food  is  small  or  abundant,  and  also  acconiiog 
to  the  amount  of  muscular  exercise.  Different  cases  differ  also  as  resardt 
the  vicarious  elimination  of  urinary  constituents  through  the  skin  and  ali- 
mentary canal.  It  is  a  matter  of  clinical  observation  that  ura*mic  niaoi- 
festations  are  less  frequent  with  than  without  dropsy.  Bartels  find^  u 
explanation  of  this  fact,  in  a  measure,  in  the  amount  of  urea  contained  it 
the  dropsical  effusions.  The  elimination  of  the  urea  renders  the  dropsy  to  a 
certain  extent  protective  against  uraemia. 

The  complications  of  the  disease  form  an  important  part  of  the  clinical  hia- 
tory.  Several  affections  included  among  the  symptomatic  events  mijrhl  be 
considered  in  the  light  of  complications — namely,  osdema  of  the  lungs,  tiedeoa 
of  the  glottis,  and  amaurosis.  Other  secondary  affections  arc  pericarditis,  peri- 
tonitis, pleuritis,  and  cerebral  meningitis.  Of  these,  pericarditis  and  pleuritu 
occur  oftener  than  inflammations  of  other  serous  membranes.  They  are  M^ 
ondary  es])ecially  to  the  small  granular  kidney. 

Hypertrophy  of  the  left  ventricle  of  the  heart  is  developed  especially  it 
connection  with  the  small  kidney.  It  may  be  a  secondary  affection  in  cawi 
of  the  large  kidney,  but  is  rarely  so  in  cases  of  the  waxy  kidney.  If  noC 
associated  with  valvular  lesions,  hypertrophy  of  the  left  ventricle  renden 
the  existence  of  renal  disease  extremely  probable.  The  hypertrophy  may 
not  give  rise  to  any  subjective  symptoms,  and  it  will  therefore  be  overlookwl 
if  the  rule  be  not  adopted  of  always  making  a  physical  examination  of  the 
chest.  With  hypertrophy  of  the  heart  is  associated  a  hard,  resistant  ptlie 
and  increased  intensity  of  the  aortic  second  sound,  indicating  high  arterial 
tension.  In  my  analysis,  out  of  26  fatal  cases  in  which  the  condition  of  the 
heart  was  noted,  in  11  there  was  more  or  less  enlargement  without  valrnbr 
lesions.  Cirrhosis  of  the  liver  and  fatty  liver  are  not  infre<|uently  astfociated 
with  Bright*s  disease,  but  they  are  to  be  considered  as  concomitant,  not  «©■ 
ondary,  affections.  This  statement  is  applicable  to  waxy  liver  and  waxy 
spleen,  which  in  a  very  large  proportion  of  cases  accompany  the  waxy  font 
of  disease  of  the  kidneys.  Waxy  disease  of  the  alimentary  canal  coexirtsit 
a  certain  proportion  of  cases.  Cerebral  hemorrhage,  although  not  of  frequent 
occurrence,  occurs  sufficiently  often  to  show  a  pathological  connection,  hi* 
a  complication  of  the  small  granular  kidney  oftener  than  of  the  other  form 
of  renal  disease.  Hemorrhagic  pachymeningitis  is  an  occasional  coniplicatiot. 
Epistaxis,  the  frequent  recurrence  of  which  in  itself,  in  a  person  in  middle 
life,  should  excite  suspicion  of  renal  disease,  may  be  explained  by  diacaueof 
the  blood-vessels  and  hypertrophy  of  the  heart.  A  relatively  greater  week- 
ness  of  the  left  than  of  the  right  ventricle  is  causative  of  pulmonary  opdeiu. 
Pulmonary  phthisis  is  a  complication  of  the  waxy  kidney  sufficiently  oftet  to 
show  a  pathological  connection ;  but  this  does  not  hold  true  of  the  otiier  fonM 
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disease.  The  researches  of  Fen  wick  and  Wilson  Fox  show  that  the 
tees  after  death  often  denote  gastritis.  This  may  be  attributed  to 
3noe  of  decomposed  urea  in  the  stomach.  Gastritis  occurs  especially 
nplication  in  cases  of  the  small  granular  kidney.  Epistaxis  and 
ages  in  other  situations  may  be  here  mentioned  as  of  not  infrequent 
ce. 

ic  rheumatism  is  sometimes  associated  with  chronic  Bright's  disease. 
however,  be  doubted  whether  it  occur  often  enough  to  establish  any 
;ical  connection.  Todd  and  other  British  writers  have  observed  the 
association  of  gout  and  the  small  kidney.  This  form  of  Bright's 
fas  called  by  Todd  the  goniy  kidney.  Grout  in  this  country  is,  com- 
ly  speaking,  a  rare  disease,  but  the  small  kidney  is  by  no  means 
ly  rare.     The  union  of  these  diseases  is  not  of  frequent  occurrence 


OLOQiCAL  Character. — With  the  description  of  the  anatomical 
ices  the  grounds  for  regarding  chronic  diffuse  inflammation  of  the 
as  the  basis  of  all  forms  of  chronic  Bright's  disease  have  been  given, 
uinuria,  dropsy,  and  uraemia  are  common  to  both  acute  and  chronic 
disease.  Reference  has  been  made  to  the  mode  of  their  production 
le  pathological  characters  of  the  former  disease.  Although  a  certain 
of  hypertrophy  of  the  heart  may  occur  with  acute  Bright's  disease, 
y  in  the  scarlatinal  form,  this  symptom  becomes  prominent  only  in 
chronic  Bright's  disease.  There  are  many  theories  and  much  contro- 
to  the  cause  of  this  hypertrophy.  Perhaps  the  most  plausible  of  these 
is  that  which  was  advocated  by  Bright,  which  refers  this  hypertrophy 
^cumulation  of  urinary  constituents  in  the  blood,  especially  urea.  In 
y,  it- is  believed,  these  constituents  increase  the  blood-pressure,  but 
by  irritating  the  vaso-motor  centres,  by  acting  directly  upon  the  vas- 
11s,  or  by  rendering  the  blood  more  diflBcult  of  circulation,  is  uncertain. 
ain  number  of  cases,  particularly  of  the  atrophied  kidneys,  the  cardiac 
»phy  may  be  due  to  structural  changes  in  the  arterial  walls. 
ver  produced,  the  hypertrophy  of  the  heart  is  an  important  conserva- 
jess.  It  compensates  in  a  remarkable  degree  for  the  disturbance  of 
l1  functions  incident  to  the  small  granular  kidneys.  The  fact  that 
itanding  the  destruction  of  a  large  amount  of  renal  parenchyma  these 
secrete  a  normal  or  even  increased  amount  of  water,  and  not  infre- 
a  nearly  normal  quantity  of  solids,  is  explained  by  the  high  arterial 
:n  the  diseased  organs ;  and  this  tension  could  not  be  maintained  with- 
eased  force  of  the  heart.  The  compensation  is,  however,  less  eom- 
•  the  excretion  of  the  solids  than  for  that  of  the  water  of  the  urine, 
leficial  effects  of  this  compensatory  hypertrophy  are  made  evident 
om  any  cause  (dilatation  or  fatty  degeneration)  the  cardiac  muscle 
insufficient.  Then  the  quantity  of  urine  becomes  small,  the  excretion 
I  is  still  further  diminished,  and  the  danger  of  uraemia  is  great. 

%TION. — In  a  small  proportion  of  cases  chronic  Bright's  disease  fol- 
3  acute  affection.  The  causes  in  these  cases  are  those  which  give 
the  latter.  Exclusive  of  these  cases  the  causation  is  often  obscure, 
siderable  proportion  of  cases  there  are  no  symptoms  denoting  impaired 
rior  to  the  manifestations  of  the  renal  disease  ;  that  is,  prior  to  either 
»r  ursemic  symptoms.  This  was  true  in  30  of  53  cases  among  those 
have  analyzed,  information  on  this  point  being  contained  in  the  his- 
'  these  53  cases.  In  6  of  these  30  cases  urajmic  coma  or  convulsions 
I  either  when  the  patients  were  supposed  to  be  in  good  health  or  when 
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these  events  were  ]>reeedeJ  by  oilier  ailments  only  for  a  peno«J  iMt  Tw 
than  tliree  or  four  tlay*.     In  the  23  eases  in  whicli  Ailut^'nts  pree<'»i*"d  th 
mn  Ml  Test  at  ions  of  renal  disease,  excludin;!  the  caj^e?^  in  wbieli  otlkT  dma* 
exlHteil,  the  patientB  hat]  eirmplained  of  jL!('neral  debility  ujore  or  lent  mid 
for  a  period  ranpng  from  a  few  weeks  to  several  yearn.      It  [»  proht 
in  many  of  the  eases  in  whieh  the  mantfe^tutionM  of  renal  dit»eftiH*  oeeu 
persons  apparently  in  ^ood  health  the  tirine  would  have  been  found  JVirwefll 
TiKintli!?j  or  even  years,  to  furuisb  proof  that  the  kidneys  were  not 
The  disease  oeeurs  very  rarely  in  infancy  and  chihDiood,     The  dii 
al.^o  infreijuent  in  old  H*^e,     In  the  va^t  majority  of  cai«eii  the  patif 
either  y<iung  or  in  middle  life.     My  analysis  of  102  reeorded  ca»ei*  »hi*ft4 
not  a  sinjrlo  ease  at  less  than  fourteen  <ir  more  than  t«eveniy  year;*  of  \^ 
One  patient  only  was  seventy  years  of  aj2:e.     The  mean  a»re  wa.<  thir*}  ftitl 
ycare*.     A  dilfen^nee  rehitintf  to   age  exists  between  the  diffen'nt  foniL^  ( ' 
renal  diiease.     The  large  kidney  oecnrs  especially  in  early  life,  ahlioudf  i 
is  extremely  rare  at  lesM  than  two  years  of  age.    On  the  other  hand,  llio  ^tiiil 
kidney  is  seldom  developed  in  early  life.     It  is  moMl  liahle  to  uecur  tfi  tb 
neiirhhorhood  of  fifty.     Men  are  mnch  oftener  affeeled  ihati  womeiK    iHn 
li)2  eases,  i»7  were  moles  and  35  females.     As  repirds  ha}iit<   T  mu^mp 
anee.  of  tlie  1(12  rases  which  I  have  analyzed,  in  H8  the  In  linrt 

inforujation  on  this  point.     In  nearly  all  these  eases  the  patu  iiialfl 

In  18  eases  the  habits,  a^  regards  the  use  of  aleoholie  stimulants^  wiiTe  );*x4i 
in  13  eases  the  patients  were  spirit-drinkers  and  inU»mperiite;  3  patient*  »n 
moderate  drinkeii*;  4  drank  malt  liriuora  freely;  and  in  one  ease  it  w*5sinij>K 
noted  that  the  patient  was  a  "  free  liver."    So  far  as  those  fact^  gt>,  tlicy  » 
tainly  do  not  show  any  special  causative  influence  pertaining  tAiliifU*f< 
aieolvolic  stimulfltits.     It  is  probable  that  the  abuse  of  alcoholic  hevcrn^'fl 
contributes  to  the  production  of  the  dij?ease,  but  it  is  also  pnihal^lr"  that  tln^ 
direct  agency  has  been   much   over-estimated.     Clinical  observation  in  tliii 
country  certainly  iloes  not  warrant  the  name  ^/wV»>  khlnt^^  ns  f»p|>lifd  iyt 
small  kidney  by  ttoodfellow.     The  disease  is  much  oftener  "  "^ 

pitals  than  in  private  practice  among  the  better  clas-fios  of 
going  to  show  that  the  exposures,  h;irdsbips,  and  deprivation 
lives  of  those  who  seek  for  hospital  relief  in  illness  are  invoh 
tion.     Persons  whose  occupations  involve  exposure  to  c*j|d  and  wH  i 
liahle  to  be  affected  than  those  who  are  protected  against  the  vicisfitl 
the  weather.     Cases  are  more  frequent  in  humid,  marshy  elimates  iifi4j 
»ea>eoast  than  in  dry,  elevated,  and  inland  situations.     Malaria  is  j 
to  be  a  causative  agent,  but  of  78  cases  observed  in  situBtions  in  w1n« 
mitten t  fQVQt  was  of   frequent  occurrence,  this   disease   had  rxiJitc 
cedently  to  the  renal  affection  in  only  10.     Bickinsou  shows  by 
data  that  chronic  Brighi's  disease,  especially  the  smnll  gmnular  kido« 
more  fnyjucnt  occurrence  in  temperate  than  in  either  cold  or  tmpicl 
tries,  and  that  variableness  as  regards  temperature  and  httmtdity  fifSS^ 
production* 

Chronic    Bright^a   disease    may   be   developed    in    the    eourw?  of  rtnr^ 
other   diseases.     If    is    sometimes   developed    during    the    pm^resa  f*f 
monary  luberculosjs,  but  exclusive  of  tlie  waxy  kidney  the  pro|Hirt'" 
the    cases   in    which    aOer    death    tubercle    in    the    lungs   or   eUc'wl 
found    to   be   associated    is   perhaps    not    greater   than    in    fat*!   eiii** 
other   distmses.      Of  the    cases    of  the    waxy  kidney,  pnlmonarr  tuW^ 
losis   exists   in  a  considerable    proportion,  and    it    precedes  the   rriiil 
ease  sufficiently  often  to  denote  a  causative  influence.      The  waxj  '" 
ia  developed    secondarily  to  .syphilis   in   such  a   proportion  of  wwm 
show  that  the  latter  has  a  causative  agency.     Caries  and  necfosii  of 
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ulcers  of  the  intestine  and  in  other  situations,  and  chronic  suppuration  in  any 
part,  have  a  relation  of  causation  to  this  form  of  renal  disease.  Todd,  Garrod, 
fend  other  British  authors  have  observed  the  frequent  occurrence  of  the  small 
kidney  in  persons  affected  with  gout.  That  the  latter  affection  is  often 
involved  in  the  causation  is  doubtless  true,  but  the  connection  is  by  no 
neans  sufficiently  constant  to  warrant,  as  a  distinctive  title  of  this  form  of 
renal  disease,  the  name  "gouty  kidney."  Facts  show  that  the  absorption  of 
lead  into  the  system  may  lead  to  the  development  of  the  small  kidney. 

Chronic  Bright's  disease  not  infrequently  supervenes  in  protracted  cases 
of  diabetes  mellitus.  In  these  cases  the  latter  is  probably  causative.  In 
some  of  these  cases  there  is  a  remarkable  tolerance  of  the  disease  of  the 
kidneys,  but  in  some  cases  the  renal  affection  has  a  rapid  course,  life  being 
speedily  destroyed  by  uracmic  coma. 

Id  some  instances  an  hereditary  clement  seems  to  be  involved  in  the  causa- 
tion of  chronic  Bright's  disease.  A  number  of  members  of  the  same  family 
may  be  affected  with  the  disease. 

Diagnosis. — The  diagnosis  of  chronic  as  of  acute  Bright's  disease  is  to  be 
iNised  on  the  evidence  afforded  by  examinations  of  the  urine.  It  is  always  to 
be  borne  in  mind  that  transient  albuminuria  is  a  symptom  occurring  in  the 
course  of  many  diseases.  Albumen  in  the  urine  is  found  in  cases  of  all  the 
essential  fevers,  inclusive  of  lobar  pneumonia,  diphtheria,  eryjsipelas,  etc.  etc. 
In  these  connections  it  denotes  hy])era3mia  of  the  kidneys  or  parenchymatous 
degeneration.  Generally  the  amount  of  albumen  is  small.  On  the  other 
hand,  it  is  to  be  borne  in  mind  that  albuminuria  is  not  an  invariable  symptom 
in  cases  of  chronic  Bright's  disease,  nor  is  the  presence  of  a  few  casts  a  sure 
sign  of  Bright's  disease.  These  may  be  found  in  other  conditions,  both  with 
and  without  albuminuria.  In  general,  the  diagnosis  is  rendered  sufficiently 
easy  and  positive  by  persistent  albuminuria  and  casts  of  the  different  kinds 
which  have  been  described,  together  with  dropsy  and  symptoms  pointing  to 
arasmia ;  but  the  occa.sional  latency  of  the  disease,  exclusive  of  symptoms 
referable  to  the  urine,  is  not  to  be  lost  sight  of.  Not  very  infrequently  albu- 
minuria and  casts  show  disease  to  exist  when  dropsy  and  other  diagnostic 
symptoms  are  wanting.  The  disease  is  always  to  be  suspected  in  ca.ses  of 
coma  or  convulsions,  of  cephalalgia  or  neuralgia  in  other  situations,  of 
repeated  attacks  of  epistaxis,  of  cerebral  hemorrhage,  especially  in  persons 
before  the  middle  period  of  life,  of  vertigo  and  other  forms  of  cerebral  disor- 
der, of  amaurosis  and  other  forms  of  paralysis,  of  serous  inflammations,  of  per- 
sistent vomiting  or  purging,  and  of  aniemia  and  impaired  muscular  strength, 
whenever  the  etiology  is  not  otherwise  intelligible.  In  short,  it  is  a  good  rule 
in  practice  to  examine  the  urine  in  all  cases,  whether  symptoms  point  to  the 
kidneys  or  not,  and  repeated  examinations  should  be  made  whenever  there  arc 
any  grounds  for  a  suspicion  of  the  existence  of  renal  disease.  To  determine 
the  coexistence  of  Bright's  disease  or  to  exclude  this  disea.'jc  in  all  affections 
is  of  much  importance.  Of  course  the  urine  i.s  to  be  examined  repeatedly  in 
order  to  ascertain  the  persistency  of  albumen  or  ca.sts,  together  with  other 
morbid  changes. 

When  acute  diffuse  nephritis  supervenes  upon  chronic  Bright's  disease,  it 
may  be  difficult  to  determine  the  prior  existence  of  the  chronic  affection,  and 
such  cases  may  lead  to  the  erroneous  supposition  that  the  chronic  is  a  secjuel 
of  the  acute  disease. 

A  difficulty  in  the  way  of  determining  the  particular  forms  of  chronic  dis- 
ease represented  in  individual  ca.^^cs  is  the  fact  that  the  different  forms  are 
not  infrt^qucntly  combined.  In  typical  (;ases  of  each  form,  however,  the  diag- 
nostic points  are  sufficient  for  the  differential  diagnosis,  but  even  then  mis- 
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takes  in  diagnosis  cannot  always  he  avoided.     These  points,  wdm n 
already  presented  in  the  Clinical  HijitDry  and  CausatioD^  are  as  follows: 

1.  Thf  lAtrfjr*  Kohtey  teUhmt  W*ii:t/  DeijetteruHon. — The  eiibl*  t 
furiii  h  probable  whenever  the  chrunic  fallows  the  acute  diseui^e.    ! 
exclusively  to  this  diagnostic  point,  however,  there  would  be  a  liiiluiiiv  ta  ■ 
error  arising  from  the  fact  that  the  acute  disease  may  <x?cur  in  i  jjatii-ittj 
already  Mffeeted  with  either  the  small  or  the  waxy  kidney.     Much  or  ciinu(i«j 
erable  general  dropsy j  assuming  that  cardiac  lesions  are  not  involved  iu  uaj 
CAUsation,  denotes  the  large  kidney.    A  scanty  secretion  of  urine,  with  i  Ur<^| 
proportion  of  albumen^  abundant  sediment,  and  the  specific  ^r«vity  notluWyi 
bus  the  same  significance.     Hypertrophy  of  the  left  ventricle  of  tW  lirart I 
without  valvular  lesions  may  occur  in  this  form  of  Bright's  di;?.east*  when  the" 
alTectlon  is  of  sufficient  duration.     The  amount  of  urine  \»  then  tncrvtW. 
Urasmic  phenomena — namely,  coma  and  convulsions,   cephalalgtft.  iropajrtd  i 
vision,  vomiting,  diarrhoja,  and  inflammation  of  serous   membranes — arc  of  i 
less  freijuent  occurrence  than  in  cas?e8  of  the  small  kidney;  and  when  tb«'j 
occur  they  are  preceded  by  the  symptoma  which  are  diugnof*tic  of  the  Urst 
kidney.     Anrcmia   if*  constant,  and  oiYcn   exists  to  a   marked  degree.    Tlie 
youth  of  the  patient  is  a  point  in  favor  of  the  large  as  contrasted  with  tli** 
small  kidney.     The  absence  of  pdithisis  and  gout  is  a  point  of  sm: 

2.  Thf  i^tnnll  Granular  Kidnrif. — In  this  form  the  disease  not  in  I 

is  latent  as  regards  any  obvious  symptoms  prior  to  unemic  manifc^taimiii 
The  minor  manifestations — namely,  headache,  vomiting,  impaired  visinu,  €r«. 
— may  be  the  first  to  occur,  or  those  of  a  graver  character — namely,  coma  iml 
convulsions^  pulmonary  iBdema,  and  pericarditis — may  occur  witboui  »ny  i«t#* 
cedent  events  pointing  to  renal  disease.  Ura»mic  phenomena  arc  mach  raoff 
fro(iuenl  in  this  than  in  the  other  forms.  Dropsy  is  ofYen  wantinfr,  iintl  it 
rarely  exists  to  much  extent.  The  urine  is  usually  increased  considerahlj  in 
quantity  (polyuria) ;  its  specific  gravity  is  low  ;  albuminuria  in  often  uMiti 
and  at  times  may  be  wanting.  The  characters  f>f  the  pulse  and  itirrrW 
intensity  of  the  aortic  second  sound  of  the  heart,  which  denote  arterial  tfiwion 
and  hypertrophy  of  the  left  ventricle,  arc  so  common  in  thin  fitrm  jind  coo- 
paratively  so  infrcfjuent  in  the  other  forms,  that  tin  Ktin 

the  differential  diagnosis.     The  age  of  the  patient  hii  1" 

the  great  majority  of  cases  the  age  is  between  forty  and  cixty,      1 
encc  of  gout  or  of  lead-poisoning  has  a  bearing  upon  the  dilTettt 
nosis. 

3.  Waxif  Kkln^. — ^Tm porta nt  diagnostic  points  relate  to  causative  and  oo«^ 
isting  diseases.  Antecedent  to  the  renal  affection  are  pbthbia,  ditiejiAe 
IxjDe,  suppurations,  ulcers,  or  syphilis.  Enlargement  of  the  liver  and  i 
from  waxy  disease  is  often  associated.  The  urine  exceeds  the  nonoall 
tity.  It  is  pale,  clear,  and  of  low  specific  gravity*  Albuutnuria  is 
absent,  but  it  is  variable  as  regards  \K^  degree,  the  ^^uantity  of  albinncii  W'it 
usually  less  than  in  cases  of  the  simple  large  kidney,  and  more  than  in  cjt*^ 
of  the  small  granular  kidney.  Anasarca  is  more  fre<juent  and  nmrk«'d  ih? 
in  the  small  granular  kidney,  but  les«  so  than  in  the  large  kidney.  Hydf 
peritoneum  may  be  out  of  proportion  to  the  genei*al  dropsy,  owin-  to  rf^cxl 
ing  disease  of  the  liver.  I>iarrha>a  is  a  frequent  symptum,  p*' 
disease  of  the  intestine.  Hypertrophy  of  the  left  veniriele  dm  i  uri 
secondary  to  the  renal  affection.  Botli  the  minor  and  the  gravr  nianife*ti. 
tions  of  unemta  are  loss  frequent  than  in  cases  of  large  kidnry  without 
degeneration,  and  mnch  loss  frequent  than  in  cases  of  the  smalt  gnmol 
ney.  This  form  of  di^eaKC  may  occur  at  any  age,  but  it  is  mrw  in  T«f 
and  in  advanced  life.  The  diagnostic  points  which  have  I  wen  tnf 
apply  to  the  typical  waxy  kidney.    In  cases  in  which  parenehyinatnus  i 
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predominate  over  the  waxy  the  urine  may  be  scanty,  very  albuminous,  and 
may  contain  a  large  number  of  casts.  Dropsy  is  then  usually  very  marked. 
In  other  words,  some  of  the  large  kidneys  with  waxy  degeneration  give  the 
clinical  history  usually  ascribed  to  large  white  kidneys  without  waxy  degen- 
eration. 

Uramic  coma,  with  or  without  convulsions,  sometimes  occurs  suddenly  in 
persons  not  known  to  be  affected  with  renal  disease.  To  determine  that  the 
attack  is  due  to  uraemia  in  these  cases  the  urine  is  to  be  examined  with  ref- 
erence to  albumen,  the  presence  of  casts,  the  specific  gravity,  and  the  quan- 
tity, as  soon  as  practicable ;  and  the  catheter  should  be  resorted  to,  if  neces- 
sary, in  order  to  obtain  a  specimen  with  as  little  delay  as  possible.  Apo- 
plexy, congestive  or  from  extravasation  of  blood,  meningitis^,  epilepsy,  nar- 
cotism, and  alcoholism  are  the  affections  to  be  excluded  in  cases  of  urscmic 
coma  occurring  suddenly  or  when  the  previous  history  cannot  be  ascertained. 

PROOXOSIS. — In  a  large  proportion  of  cases  the  different  forms  of  chronic 
Bright*s  disease  destroy  life  sooner  or  later  if  the  patient  be  not  cut  off  by 
some  intercurrent  affection.  The  duration  in  fatal  cases  varies  greatly  in 
different  cases.  It  is  difficult  in  many  instances  to  determine  the  actual 
duration,  because  the  disease  is  usually  developed  imperceptibly  and  has 
existed  for  a  greater  or  less  period  before  its  manifestations  are  observed. 
Dating  from  the  time  when  its  existence  is  declared,  the  fatal  termination 
may  take  place  in  a  few  hours  on  the  one  hand,  and  on  the  other  hand 
the  disease  may  continue  many  years.  Although  recovery  does  not  take 
place,  not  infrequently  the  progress  of  the  disease  is  stayed  or  it  progresses 
imperceptibly.  The  prominent  symptoms  may  disappear,  and  the  patient  may 
have  comfortable  health  for  an  indefinite  period,  albumen  and  casts  sometimes 
disappearing  from  the  urine.  The  kidneys,  like  other  important  organs,  such 
as  the  heart,  liver,  lungs,  etc.,  may  be  damaged  to  a  considerable  extent  and 
still  be  competent  to  fulfil  their  functions  sufficiently  for  the  continuance  of 
life  and  health. 

A  fatal  termination  is  frequently  due  to  accidents  or  secondary  afiections, 
Buch  as  pneumonia,  pericarditis,  oedema  of  the  glottis,  cerebral  hemorrhage, 
etc.  Coexisting  disease  of  the  heart,  of  the  liver,  or  of  other  important 
organs  often  hastens  the  fatal  termination.  The  prospects  of  improvement 
will  also  depend  much  on  the  general  condition  of  the  system.  As  regards 
the  mode  of  dying,  it  is  by  apnoea  in  some  cases,  and  in  some  cases  purely 
by  asthenia.  In  the  former  cases  uraemic  coma,  hydrothorax,  pulmonary 
(edema,  or  oedema  of  the  glottis  is  the  immediate  cause  of  death.  In  the 
latter  cases  long-continued  and  excessive  general  dropsy,  persistent  vomiting, 
or  complete  loss  of  appetite  and  digestion  precede  death,  symptoms  of  urjemic 
poisoning  being  absent.  Of  45  fatal  cases  among  those  which  I  have  ana- 
lyied,  in  18  the  death  was  attributable  to  urajmic  coma  or  convulsions;  in  G 
cases  the  death  was  due  to  exhaustion  irrespective  of  complications ;  and  in 
21  cases  the  cause  of  death  related,  measurably  or  entirely,  to  complications 
or  intercurrent  affections. 

Examinations  of  the  urine  furnish  important  prognostics.  If  the  urine 
continue  to  be  loaded  with  albumen,  this,  in  conjunction  with  persisting 
dropsy  and  marked  amcmia,  denotes  that  the  disease  will  probably  not  be  of 
Tery  long  duration.  Danger  from  unemia  is  to  be  a]>prehended  in  proportion 
to  the  deficiency  of  urea  in  the  urine.  A  scanty  secretion  of  urine  and  a  low 
specific  gravity  point  to  imminent  danger  in  that  direction.  Uraemia  may,  how- 
ever, develop  when  the  patient  is  passing  a  fair  amount  of  urine. 
The  prognosis  is  not  the  same  in  the  different  forms  of  chronic  Bright's 
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disease.     It  is  most  unfavorable  in  cases  of  the  Fmall  pranular  kttlix^y; 
it  is  certain  that  with  the  kidneys  considerably  damaged  fnjin  thid  funwliltl 
may  continue  with  comfortable  heahh  for  many  years.     The  foim  of  »!»« 
represented  by  the  large  kidney  without  waxy  depenerati<iii  way  €^ii»i  t<t  \ 
greater  or  less  extent  and  recovery  take  place.     Bart^ls  citi  -  'liulij 

there  was  complete  recovery  from  the  waxy  kidney.     The  <  ()>«] 

small  granular  kidney  do  not  admit  of  restoratiim.     Whatever  u 
form  of  disease,  it  is  U}  be  borne  in  niifnl  that  ilie  kidneyt*  may  l-  i 

to  an  extent  equivalent  to  the  Ions  of  the  whole  of  one  of  the  onrana^i 
yet  the  remaining  portion  be  quite  sufRoieut  for  life  and  health. 

Of  my  102  recorded  easefi,  in  77  the  hiKtorteM  extended  to  either  dtsilbrtt| 
a  condition  which  was  considered  as  denoting  recovery,  and  of  ihvite  7T  n^i 
m  22  the  latter  terminatiun  was  noted*  In  a  few  of  the^ie  easu«»  th($  affiTtioal 
was  acute,  and  in  i^ome,  in.'^tead  of  a  permanent  recovery^  ther«  mav  hnl 
been  only  a  temporary  etu^pension  of  the  Mympttunatic  phenomena.  Miking] 
due  allowance  for  these  caBCf*,  tlie  result  of  the  analysis  afford»  encuunseiueMtl 
to  hcipe  for  reeovery  in  not  an  inhi^nifieant  (iroportion  of  case^  of  chn>fijai 
Britrht'j?  disease  ;  and  in  many  eases  the  hopo  may  be  etitertatned  of  lOintel 
of  further  prot^ress  of  the  disease. 

Treatment. — In  certain  cases  of  chronio  as  well  as  of  acute  Bri^tij 
disease  therapeutical  indications  relate  to  general  drripsy  and  urH?tt)ta.  Gen- 
eral dropsy,  when  great  or  considerable,  calls  for  the  same  measurej  m  in  | 
cases  of  the  acute  disease*  In  gerjeral,  hydrugogue  cathartics  cun.ftilat*?  \U  | 
most  efficient  and  reliable  means  of  affording  pnunpt  relief  If  the  droj»«y  ( 
be  slight  or  moderate,  the  saline  cathartics  sufBce — namely,  the  siilphile  <>f  1 
magnesia  or  soda,  especially  the  so-called  bitter  waters  containing  thew  »lti  I 
(Fnedrichshall,  Hunyadi  Janos,  etc.)  or  the  citrate  of  magnesia;  butif  thfl 
dropsical  effusion  be  large  more  active  hydragngues  are  recjuircd — ^namebJ 
elaterium,  gamboge,  or  the  bitartrate  of  pntassa  with  jalap.  The  acrid  otl 
drastic  cathartics  are  to  be  avoided.  The  hyflragogue  may  be  given  ia  di)i«<1 
suffioient  to  produce  free  purging,  and  repeated  atYer  intervals  of  two  or  thf<^| 
days,  or  it  may  be  continued  in  small  doses  daily,  so  «is  to  keep  np  »  mu4*'r* 
ate  draining  away  of  litjuid.  Klatertum  is  sometimes  well  l«»rue  in  dui'i 
sufficient  to  produce  a  few  watery  evacuations  daily  for  a  considemhle  [ 
When  it  is  important  to  obt-jiin  an  efficient  hydragogue  effect  n'*  prfmi^i 
pos-sible  the  elaterium  is  invaluable.     It  may  be  prescribed  )u  f  ] 

one-sixteenth  to  one-fonrth  of  a  grain  hourly  until  the  catii 
begins.  It  should  then  be  at  once  suspended,  in  order  to  avoid  vo 
There  is  an  unnecessary  apprehension  in  the  luinds  of  many  pbvsictiii 
dangerous  prostration  from  the  use  of  this  drug,  I  have  been  led  by  a  prct 
large  experience  to  consider  it  safe  when  employed  in  the  manner  juftt  «tmt^ 
The  sulphate  of  magnesia  in  half-ounce  doses  repeated  at  intervals  of  thr 
four  hours  is  an  efficient  hydragogue  cathanic,  and  i»  generally  well  toleraC 
by  the  patient. 

Diuretics  are  much  less  reliable  than  hydragogue  cathartic**     V 
thi?  kidneys  will  not  respond  to  them,  but  in  some  cases  they  act 
Kxperienee  shows  that  they  may  be  tried  without  risk  of  doing  harm,     i 
bitartrate  of  potasaa  in  doses  not  larize  enou»:h  to  purge,  or  the  acetate  i 
pntassa,  may  be  given  in  conjunetiun  with  infusion  of  digitalis  the  infiusi^ 
of  broom,  or  other  vegetable  diuretics.     I  have  knowu  the  infuaiou  of 
si ey. root  (petroselinum)  tvj  ^k?  remarkably  effective  as  a  diuretic  remed 
the  state  of  the  stomach  and  buwels  preclude  the  iutenial  use  of  diii 
their  external  apjilication  may  be  triml  after  the  plan  prupos^d  by  ClitU 
son — ij.iiin  Iv,  !iri   Infosinn  uT  digitalis  5J,  in  water  3XX,  applitd  to  iTh- 
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men  by  cloths  soaked  in  it  or  by  the  spongio-piline.  I  have  known  this 
application  to  be  followed  by  copious  diuresis  and  disappearance  of  the 
general  dropsy.  A  liniment  of  digitalis,  iodine,  and  squill  rubbed  over 
the  abdomen  and  limbs  will  in  some  instances  increase  notably  the  cpian- 
tity  of  urine.  If  continued,  however,  it  soon  excites  soreness  of  the  skin. 
^9  regards  digitalis,  it  may  be  useful  in  certain  cases  not  only  as  a  diu- 
retic, but  by  limiting  the  production  of  urea.  Experimental  observations 
bjM^gevaud  and  liabuteau,  under  the  direction  of  Ilobin  of  Paris,  showed  a 
marked  diminution  of  urea  in  the  urine  as  an  effect  of  this  drug,  this  effect 
being  greater  in  proportion  to  the  retardation  of  the  circulation  which  the 
drag  occasions.  The  inhalation  of  the  vapor  of  juniper  has  proved  useful 
ms  a  diuretic  in  some  cases  under  my  observation  when  remedies  were  not 
tolerated  by  the  stomach.  The  vapor  may  be  produced  by  dropping  thirty 
minims  of  the  oil  on  a  sponge  dipped  in  hot  water  and  squeezed.  The  inha- 
lition  may  be  repeated  several  times  daily.  The  fluid  extract  of  convallaria 
is  useful  both  in  strengthening  the  heart's  action  and  in  increasing  the  flow 
of  nrine. 

Sudorifics  must  be  relied  upon  if  hydragogue  cathartics  be  not  borne  and 
if  the  kidneys  do  not  respond  to  diuretics.  The  hot-air  bath — that  is,  heated 
air  introduced  under  the  bedclothes — is  the  most  efficient  mode  of  producing 
diaphoresis.  This  may  be  used  in  alternation  with  cathartics  or  diuretics. 
Patients  often  express  a  sense  of  marked  relief  after  perspiring  freely  under 
the  use  of  the  hot-air  bath,  but  in  some  cases  it  occasions  a  disagreeable 
heating  of  the  surface  without  free  perspiration,  and  if  carried  too  far  or 
repeated  too  often  it  produces  prostration.  Experience  in  individual  cases 
must  be  the  guide  as  to  its  utility  and  the  extent  to  which  it  should  be  car- 
ried. The  warm  bath,  perspiration  being  kept  up  for  some  time  afterward  by 
covering  the  patient  with  an  abundance  of  clothing,  may  be  employed  as  a  sub- 
ititute  for  the  hot-air  bath  when  the  latter  cannot  be  conveniently  employed 
or  when  its  operation  is  unsatisfactory.  Jaborandi  or  its  alkaloid,  pilocarpine, 
sometimes  acts  efficiently  as  a  diaphoretic  remedy,  but  it  is  less  reliable  than 
the  sudorific  measures  which  act  directly  upon  the  skin. 

In  cases  of  excessive  distension  of  the  int<>gument  of  the  lower  limbs  and 
genitals  temporary  relief  may  be  obtained  by  making  a  number  of  minute 
punctures  of  the  skin  with  a  pin,  the  punctures  being  so  superficial  as  not  to 
draw  blood.  The  amount  of  water  which  drains  away  through  these  imper- 
ceptible punctures  is  surprising.  This  method  is  to  be  preferred  to  deep  punc- 
tures or  incisions,  which  may  lead  to  erysipelas  and  gangrene,  llemoval  of 
the  dropsical  effusion  in  this  way  has  the  advantage  over  measures  which 
cause  its  removal  by  absorption,  in  that  the  excrementitious  principles  con- 
tained in  the  effusion  do  not  re-enter  the  blood.  Uraemic  effects  have  repeat- 
edly been  observed  to  follow  the  rapid  absorption  of  dropsical  effusions. 

Hydragogue  cathartics,  diuretics,  and  sudorifics  are  also  the  moans  for  the 
elimination  of  urea  in  the  cases  in  which  symptoms  denoting  uncmia  are 
present.     If  uraemic  poisoning  be  manifested  by  coma  or  convulsions,  diu- 
retics are  too  uncertain  to  be  depended  upon.     Active  hydragogues  and  the 
hot-air  bath  are  indicated.     Impending  death  is  to  he  warded  off*  only  by  the 
prompt  and  efficient  action  of  these  measures.     We  have  no  knowledge  of 
remedies  which  will  neutralize  the  toxical  properties  of  urea  accumulating 
in  the  blood.     Elimination,  so  as  to  reduce  the  quantity  below  the  amount 
requisite  to  produce  poisoning  effects,  is  the  only  resource.     It  is  a  therapeu- 
tical object  to  forestall  the  developnient  of  urajmia  sufficient  to  give  rise  to 
poisoning  effects  in  the  cases  in  which  an  examination  of  the  urine  shows  a 
notable  deficiency  of  urea  or  an  examination  of  the  blood-serum  shows  an 
excess  of  this  excrementitious  principle.     A  moderate  hydragogue  action 
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may  be  maintained  for  this  object,  or  the  hot-air  bath  may  be  employed  ^^^ 
or  twice  daily.  Under  these  circumstances  diuretics  may  be  adequate  if  j^ 
kidneys  respond  to  them.  It  might  be  supposed  that  diuretics  are  objccf/,^ 
able  on  the  score  of  their  increasing  the  excretion  of  albumen  in  the  urine, 
Experience  shows  that  they  do  not  produce  this  effect.  Although  the  <|Uaotuj 
of  urine  is  augmented,  the  amount  of  albumen  is  generally  not  greater  tim 
before,  and  it  may  even  be  diminished. 

An  important  caution  is  not  to  subject  patients  to  the  effects  of  sudorifici, 
hydragogue  cathartics,  and  diuretics  except  when  these  are  indicated  b?  or». 
mic  manifestations  or  deficient  elimination  of  excrementitious  principles.  The 
employment  of  these  measures  when  these  indications  for  them  are  not  pres. 
ent  will  tend  to  disturb  the  functions  of  the  body  and  thereby  diminbh 
tolerance  of  the  disease.  Patients  may  be  injured  by  active  treatmeot  ia 
anticipation  of  future  consequences.  The  eliminative  functions  of  the  kid- 
neys may  be  adequately  performed  although  albumen  and  casts  be  present  v^ 
the  urine  in  large  quantity.  On  the  other  hand,  eliminative  treatment  mij 
be  urgently  indicated  when  the  urine  contains  little  or  no  albumen  and  ftw 
or  no  casts. 

Certain  remedies  have  been  supposed  to  have  a  curative  effect — namely, 
the  tincture  of  cantharides,  nitric  acid,  and  preparations  of  mercury.  Expe- 
rience has  failed  to  establish  the  efficacy  of  these  or  other  remedies  addre^^d 
directly  to  the  kidneys.  Remedies,  however,  indicated  by  morbid  conditi>iu 
associated  with  the  renal  disease  are  of\en  of  much  utility.  Aniemia,  which 
is  especially  associated  in  cases  of  the  large  kidney,  calls  for  chalybeates  iDd 
tonics,  having  reference  to  improvement  of  appetite  and  digestion.  DTspe{>tio 
disorders  claim  appropriate  remedies.  Antecedent  and  coexisting  affections 
which  may  have  caused  the  renal  disease  or  contributed  to  it«  progress  for- 
nish  therapeutical  indications.  This  statement  applies  particularly  to  the 
waxy  kidney,  but  measurably  to  the  other  forms.  The  maxim  that  to  im- 
prove to  the  utmost  possible  extent  the  general  health  of  the  patient  i;  to 
promote  the  restoration  from,  and  the  tolerance  of,  a  local  lesion  which  maj 
be  irremediable,  is  important  in  its  application  to  chronic  Bright*8  diwaw. 

Hygienic  measures  are  of  the  first  importance.  Alimentation  as  abundant 
and  nutritious  as  the  powers  of  digestion  will  admit  of,  clothing  to  secare  nni- 
form  warmth  and  activity  of  the  functions  of  the  skin,  and  such  an  amouot 
of  outdoor  life  as  the  strength  of  the  patient  will  bear,  constitute  the  hTgienie 
management.  In  all  eases,  taking  into  view  the  correlation  of  the  cataneons 
and  renal  functions,  attention  to  the  skin  is  of  special  importance.  Travel- 
ling, and  especially  long  sea-voyages,  have  been  found  highly  useful.  The 
fact  that  renal  disease  is  infrequent  in  tropical  and  also  in  cold  climates  rra- 
ders  it  desirable  in  certain  cases  for  patients  to  exchange  for  these  climates 
one  which  is  unfavorable  from  its  variability  and  humidity.  Experience  his 
shown  the  utility  of  this  measure.*  In  general,  warm  climates  are  to  be  pre- 
ferred. It  is  hardly  necessary  to  add  that  all  causes  of  debility  or  disorder 
are  as  far  as  possible  to  be  removed.  Overtasking  the  IxMly  or  mind,  expo- 
sure to  vicissitudes  of  weather,  the  use  of  alcoholic  stimulants  (save  a::  a 
means  of  aiding  appetite  and  digestion,  and  taken  for  these  objects,  if  at 
all,  very  sparingly),  venereal  indulgences,  and  dietetic  imprudences  ire  to 
be  interdicted. 

Symptoms  other  than  those  already  referred  to  in  certain  cases  call  f<)r 
treatment.  Cephalalgia  and  neuralgic  pains  in  different  situations  caU  for 
palliative  measures.  With  regard  to  the  use  of  opium  to  relieve  pain  or 
procure  rest,  some  writers  have  inculcated  the  importance  of  great  ciretim- 
spcction,  under  the  belief  that  even  in  moderate  doses  this  drag  is  liable  to 

^  Vide  Dickinson,  op,  eU, 
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produce  undne,  and  even  fatal,  narcotism  if  the  blood  be  surcharged  with 
urea.  Apprehensions  on  this  score  have  been  greatly  exaggerated,  if,  indeed, 
there  be  any  foundation  for  them.  I  have  known  opium  to  be  taken  habit- 
ually in  large  doses  for  several  months  for  vomiting  and  diarrhoea,  the  urine 
being  loaded  with  albumen  and  the  dropsy  very  great,  and,  so  far  from  its 
being  injurious,  life  was  apparently  prolonged  by  its  use.  There  is  reason  to 
believe  that  opium  renders  the  nervous  system  more  tolerant  of  the  ursemic 
poison.     Opium  is  indicated  by  urseniic  dyspnoea. 

Vomiting  and  purging,  if  excessive,  claim  interference,  but  it  is  to  be  recol- 
lected that  generally  these  symptoms  denote  the  vicarious  elimination  of  urea  • 
through  the  alimentary  canal.  It  would  be  injudicious  to  attempt  to  arrest 
the  eliminatory  process  in  this  direction,  but  as  excessive  vomiting  and  purg- 
ing preclude  adequate  alimentation,  palliative  measures  are  to  be  employed. 
Relief  may  be  procured  indirectly  by  favoring  elimination  through  the  cuta- 
neous surface  by  means  of  the  hot-air  bath.  Direct  palliation  may  be  obtained 
by  pieces  of  ice  taken  into  the  stomach,  by  rubefacients  or  dry  cups  applied 
to  the  abdomen,  and  by  the  internal  use  of  hydrocyanic  acid,  creasote,  the 
oxalate  of  cerium,  and  the  preparations  of  bismuth.  The  latter  are  often 
highly  useful.  The  dilute  sulphuric  or  the  hydrochloric  acid  may  be  given 
with  a  view  to  neutralize  the  ammonia. 

Astringent  remedies  have  been  much  used  with  a  view  to  restrain  the 
excretion  of  albumen  in  cases  in  which  the  urine  is  highly  albuminous. 
Gallic  acid,  the  acetate  of  lead,  and  the  astringent  preparations  of  iron  have 
been  used  for  this  purpose.  I  have  repeatedly  made  trial  of  gallic  acid  for 
the  end  just  stated,  but  with  little  or  no  effect. 

It  has  been  claimed  that  restriction  of  the  diet  to  skim  milk  effects  a  cure 
in  eases  of  the  large  kidney,  and  that  marked  benefit  is  derived  from  it  in 
the  other  forms.  These  claims  in  behalf  of  this  treatment  have  not  been 
substantiated,  but  there  is  evidence  of  its  utility  in  certain  cases.  It  may  be 
tried,  but  if  the  symptoms  do  not  within  a  short  period  show  its  utility,  it 
sbouid  not  be  persisted  in.  Milk,  however,  may  with  advantage  enter  largely 
into  the  diet  in  the  different  forms  of  Bright's  disease.  Buttermilk  is  some- 
times preferred  by  patients.  Owing  to  the  loss  of  the  albumen  in  the  blood 
from  its  elimination  by  the  kidney,  it  is  important,  if  the  degree  of  albumi- 
naria  be  great  or  considerable,  to  make  up  this  loss  by  a  highly  albumi- 
nous diet. 

The  treatment  of  complications,  such  as  serous  inflammations,  or  of  affec- 
tions which  may  be  accidentally  associated  with  chronic  Bright's  disease,  is 
to  be  modified  by  the  coexistence  of  the  latter.  Active  therapeutic  measures 
which,  under  other  circumstances,  might  be  admissible  are  contraindicated. 
(jeneral  or  local  bloodletting,  mercury,  and  other  depressing  measures,  as  a 
rule,  are  injudicious.  If  there  be  exceptions  to  this  rule,  they  are  of  rare 
occurrence. 

In  conclusion,  the  management,  as  has  been  seen,  does  not  embrace  special 
medication,  but  in  addition  to  remedies  for  particular  symptoms  or  effects 
and  the  treatment  of  concomitant  affections  it  consists,  in  a  great  measure,  in 
the  removal  of  morbific  causes  and  in  hygienic  regulations.  The  object  is 
not  to  effect  recovery  from  damage  that  has  been  done,  but  to  prevent  further 
injury  of  the  diseased  organs,  recollecting  that  the  existence  of  a  certain 
amount  of  disease  is  not  incompatible  with  the  continuance  of  life  and  com- 
fortable health  for  an  indefinite  period.  The  advantage  of  an  early  diagnosis 
is  Tcry  great  in  this  disease.  The  same  consideration  is  applicable  here  as  in 
cases  of  pulmonary  tuberculosis — namely,  inasmuch  as  the  object  to  be  hoped 
for  is  an  arrest  of  the  progress  of  the  disease,  the  earlier  its  existence  is  ascer- 
tained the  less  will  be  the  amount  of  damage  before  the  disease  is  stayed. 
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CHAPTER   II. 

ACUTE  INTERSTITIAL  OR  SUPPURATTYE  NEPHHITTR^DIS 
EASES  OF  THE  URINARY  PA2SSAGES.  — PERLS  Ei»UKm(J 
ABSCESS. 

Acute  Iiit«?rstftml  or  Suppnrative  Xephrilia.^ — PTelo-nophritU:    ^  nitr.rTii,  ,i 
ClhiiC4ii    History;   Cau^^ation;    Dia^uosia ;    ProgQosU;    Tn^i 
ncpUn»siB« — Hydroiieplirosis. — Beual     Colin     uml      Xt?pUro  i.t_-L-^  .     i 
Abaoess. 

Acute  Interstitial  or  Suppurative  Nephritis— Pyelo 

nepnritis. 

THE  mosit  cnmmon  forraof  suppumtive  nepltritia  is  tlmt  in  which  4  nui 
of  small  ahscesses  arc  present  in  one  or  bt^th  kidneys.  Thii*  r)isc'ji.fc  li  filld 
also  acute  iiitorstitial  ucphriti^  and  (whuu  there  is  coincident  infiiammlinn  tit 
the  renal  pelvis)  pyelo-nephritis.     Lnrge  calleetion»  of  pus  in  the  ^uksuni 
of  the  kidney^  constituting  a  single  (ihseess  or  several  abscesses,  ar»^  rart\aii 
arc  generally  due  to  traumatism  or  to  exiensioo  of  suppurative  inflAintiuiti 
from  adjoining  parts. 

Stippu rati ve  nephritis  is  caused  by  the  presence  in  the  kidney  nf  mii 
organisms  capable  of  exciting  aiippuratinn.     Thcso  organijumjsi    i- 
micrococci,  and  can  generally  be  demonstrated  without  difficulty 
teria  gain  access  to  the  kidney  either  by  the  blood-voaseU  or  by  iht  um 
passages. 

Ajtatomical  Coabacters. — When  the  bacteria  are  brought  by  tlt«Mo" 
to  the  kidneys,  the  abscesses  are  called  pya^mic  or  metastatic.  Surhiib 
are  embolic  in  origin.  In  this  form  of  acute  interstitial  ticphdti*  there  ua 
ally  are  abscesses  also  in  other  organs*  Both  kidneys  are  inri>lv<?d^  SfluB 
yellowish'White  elevated  spots,  often  surrounded  by  a  henicirrhagic  son^.  itf 
generally  seen  upon  the  surface  of  the  kidney  after  remoring  thp  fii|'#^»li 
Such  purulent  foci  are  present,  as  a  rule^in  both  cortex  and  pyri»inids.  Tbci 
may  be  present  wedge-shaped  white  infarctions  due  to  lar^r  cmbijli*  Vf 
microscopical  examination  are  Pound  foci  of  pu*  in  which  the  rcnnl 
been  en li rely  destroyed.  It  is  not  always  easy  to  demonstrate  mir 
the  presence  of  bacteria  in  the  funy-formed  abscesses.  In  an  carliif  >u^v" 
the  process  colonies  of  micrococci  can  be  fnund  in  tlic  CHipillirif*^  Awa 
these  colonies  the  tissue  may  appear  normal  or  it  may  he  ti 
tain  distance.  Around  such  necrotic  spots,  containing  colons 
a  zone  of  pu»-cells  makes  its  appearance*  ThnsT  all  stages  in  the  tvumi 
of  the  abscesses  can  frequently  he  demonstrated* 

The  ai>pearances  when  the  bacteria  make  their  way  to  the  kidney  thf^HUI 
the  urinary  passages  are  s<miewhat  difterent,      In  these  case*  the  peht 
kidney  and  the  bladder  are  usually  inflamed.    The  affection  is  a  pyelo 
tis.     The  abscesses  appear  as  yellowish-white  streaks,  and  th«y  often 
from  the  papillm  through  the  pyramidal  and  cortical  portlona.     The  kidn<?J^ 
are  much  swollen.     Purulent  foci  arc  generally  evident   1       r    '^ 
the  kidney  after  stripping  otf  the  capsule,     (\?lonic4»  of  1 
in  the  urinary  tubes.     Pus-cells  accumulate  in  the  intcrblUial  i 
the  tubes,  and  lead  to  a  destructiou  of  the  renal  lis^uo. 
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Id  most  cases  of  acut^  interstitial  nephritis  the  suppurative  inflammation 
oefurs  in  a  large  number  of  more  or  less  circumscribed  foci.  In  rare  instances 
there  is  a  diffuse  suppurative  inflammation  of  the  whole  kidney. 

Large  renal  abscesses  are  not  common  in  the  form  of  disease  which  has 
been  described.  Many  cases  which  have  been  described  as  renal  abscess  are 
io  reality  examples  of  pyonephrosis,  an  affection  which  will  be  considered  in 
the  next  article.  That  large  collections  of  pus  may,  however,  in  rare  instances 
be  formed  primarily  in  the  substance  of  the  kidney  cannot  be  doubted. 

Clinical  History. — The  miliary  abscesses  in  the  kidneys  which  occur  in 
pyemia  give  rise  to  no  marked  local  symptoms.  The  urine  undergoes  no  con- 
lUnt  distinctive  modifications.  It  may,  however,  contain  pus-corpuscles. 
Pjsmic  renal  abscesses  are  less  common  than  those  in  the  lungs,  liver,  and 
jpleen  if  the  pyaemia  caused  by  acute  ulcerative  endocarditis  be  excluded. 

Acut«  interstitial  nephritis  supervening  upon  disease  of  the  urinary  pas- 
ages  is  of  grave  import.  The  symptoms  are  those  of  severe  constitutional 
listurbance — namely,  repeated  chills,  irregular  fever,  delirium,  somnolence, 
ona,  etc.  These  symptoms  denote  the  presence  of  some  toxic  agent  in  the 
ilood.  They  are  attributed  by  some  to  ursemia,  by  some  to  ammoniacmia, 
Dd  by  some  to  septicaemia  or  pyaemia.  (Vide  p.  75.)  The  urine,  usually 
iminished  in  quantity,  is  often  ammoniacal.  It  may  be  albuminous  and  may 
ODtain  casts.  The  alterations  in  the  urine,  however,  are  not  diagnostic  of 
tiis  disease.  The  symptoms  distinctly  point  to  a  blood  disease.  The  nephritic 
isease  is  to  be  suspected  when  these  symptoms  follow  the  causes  which  give 
ise  to  acute  interstitial  nephritis.  This  disease  is  developed  in  many  of  the 
ises  in  which  death  takes  place  within  a  few  days  after  an  operation  for 
tone  in  the  bladder  or  for  stricture  of  the  urethra.  The  diagnosis  cannot  be 
lade  with  certainty,  as  similar  symptoms  and  a  fatal  issue  may  follow  with- 
utthe  kidneys  becoming  involved.  The  prognosis  is  grave — as  much  so  as 
1  cases  of  pyaemia,  with  which  the  condition  seems  to  be  identical.  Abscesses 
lay  be  present  in  other  parts  of  the  body,  but  they  are  usually  confined  to 
be  kidneys. 

The  consideration  of  large  renal  abscesses,  usually  of  traumatic  origin, 
elonj[;8  to  surgery.  These  cases  are  clearly  distinct  from  those  of  acute 
sterstitial  nephritis,  as  just  described.  These  renal  abscesses  are  sometimes 
ne  to  suppuration  in  adjacent  parts,  and  they  sometimes  occur  without  any 
pparent  causation  ;  that  is,  idiopathically.  They  are  to  be  distinguished  from 
jonephrosis  and  perinephritic  abscesses,  and,  clinically,  this  is  not  always 
isy.  In  renal  abscess  the  constitutional  symptoms  may  be  either  slight  or 
larked.  An  essential  diagnostic  point  is  a  recognizable  tumor,  sometimes 
actuating,  referable  to  the  kidney. 

Causation. — Suppurative  nephritis  caused  by  infectious  emboli  occurs  in 
lany  cases  of  pyaemia  and  in  acute  ulcerative  endocarditis.  It  is  a  rare  com- 
lication  of  dysentery  and  of  other  diseases.  Suppurative  nephritis  has  been 
iMerved  in  cases  of  actino-mycosis. 

As  already  mentioned,  when  suppurative  nephritis  is  caused  by  the  entrance 
Pthe  infectious  agent  from  the  urinary  passages  into  the  uriniferous  tubules, 
lere  usually  is  coincident  inflammation  of  the  pelvis  of  the  kidney  and  of  the 
ladder.  This  pyelo-nephritis  occurs  in  connection  with  stricture  of  the 
rethra,  enlarged  prostate,  gonorrhoea,  stone  in  the  bladder,  operations  on  the 
eDito-unDary  tract,  and  cystitis  from  disease  of  the  spinal  cord  or  from  other 
luaea. 

Abscess  of  the  kidney  from  traumatism  is  likely  to  be  associated  with  peri- 
ephritic  abscess. 
47 
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Finally,  renal  abscess  may  occur  as  an  appartntlv  fintnarv  or  iJioniifiir 
dbease  witboui  evident  cituse. 

I>iA«»NOSis. — Miliary  abscesses  in  the  kidney  due  to  pyaemia  frire  rite  ton 
diagrnQStic  syinptonis.  Pyelo-uepHritis  conse<!uliv«  to  surs^ica!  aperatitms  t 
the  urinary  triict  and  to  cystitis  13  to  be  suspected  wlien  tUe  g.ynipt**iii!«  wluH 
have  been  mentioned  in  the  clinicul  hitstoryare  present,  these  symptnm.i(lr;ij<v 
ing  increased  gravity  of  the  diseiise.  Suppurative  nt!f»hritis  of  tnnuujiiir  1 
gin  may  be  diagnosticated  by  means  uf  iiniltiteml  pain  and  ten  "  v'dh<tl 

with  rigors,  more  or  less  fever,  and  other  symptoms  uf  const i  luHj.] 

ance.     The  diaprnostic  evidence  of  a  large  renal  abscess  is  tbe  pre^uci!of| 
fluctuating  tumor  refernble  to  the  kidney.     In  making  this  diagnn6i»  pjo 
nephrosis  and  perincphritic  nbsccs*?  are  to  be  excluded,  which  generftll v  i»  tirrll 
easy.     An  exi>k»ratory  puncture  may   be   employed  lo  reveal  the  pr 
of  pus. 

Prognosis. — The  prognosis  in  suppurative  nephritis  secondary  to  pTicmii, 
to  acute  ulcerative  endocarditis,  and  10  aftections  of  the  urinary  p  -- 
fataK  Idiopathic  abscess  of  the  kidney  and  abscess  secondary  tr> 
may  dischiirge  in  various  directions,  as  into  the  renal  pelvis»  into  un 
toneai  or  the  pleural  cavity,  into  the  stomach  or  the  intestine,  or  extemslirJ 
Recovery  has  taken  place  in  some  of  the  cases  in  which  the  ab>* 
externally,  and  also  when  the  opening  was  into  the  pelvis  of  th^ 
into  the  intestine,  A  certain  number  of  cases  have  l»een  cured  by  4ppiipn'  I 
ate  surgical  treatment.     In  all  cases,  however,  the  prognosis  is  grave. 


Treatment. — The  treatment  in  pya»iiiic  abscesses  of  the  kidney  tnd  in 

suppurative  pyelo-nephritis  is  directed  to  the  general  symptoms.     In  CibM^ft/ 
cystitis,  or  of  conditions  likely  to  occasion  cystitis,  measures  lo  prevent  i 
development  of  pyelo -nephritis  are  of  great  importance.   Tht'se  measures  rd*' 
to  the  prevention  of  the  accumulation  and  of  the  deeompnsitton  of  ariii<rii 
the  bladder,  to  the  cleansing  of  the  bladder,  and  to  the  treatment  of  thcfi 
titis.    Great  care  is  to  be  exercised  lest  infect i cm  should  occur  tlmmgh  ihf 
of  unclean  catheters.    The  treatment  of  traumatic  and  of  largi*  renal  nbNce*'** '] 
is  miiirdy  surgical.     The  abscess  is  to  be  opened,  and,  if  necc?isarv,  th**  tii** 
eased  kidney  to  be  extirpated,  according  to  cslablithcd  surgical  jirinctplc**, 
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Pyelitis— Pyonephrosis* 

Inflammation  of  the  mucous  membrane  of  the  renal  pelvis  is  called  pj^ 
litis.  In  the  majority  of  cases  pyelitis  is  due  either  lo  a  eatculuH  in  tli 
pelvis  of  the  kidney  or  to  some  disease  nf  the  lower  urinary  pa«saffe«,  |'*  . 
tieularly  cystitis.  A  moderate  simple  pyelitis  is  not  uncommon  a*  a  compl*" 
cation  of  various  infectious  discuses  or  as  a  result  of  the  elimination  uf  H^^' 
substances  by  the  kidney,  but  in  these  ca^es  tbi)  afifeetion  is  not  uf  Bfi<^ 
clinical  importance. 

Anatomical  rHAUACTERs, — The  slighter  grades  of  simplr  j  >v<-m  i-*'^'^ 
called  catarrhal  pyelitis)  are  cbaraoterized  by  hypcriemia  of  the  mueoua  vi^^^ 
brane  and  the  exudation  of  a  little  mucus  and  pus.      In  nj 
the  formation  of  pus  is  greater,  and  may  produce  a  considcra 
the  urine.     In   many  of  these  cases  with  profuse  prod  net  ion  ui  pu* 
an  obstacle  to  the  passage  of  the  urine,  and  the  pus  is  retained  in  f hr  < 
pelvis,  causing  the  condition  know^n  as  pyonephrosis.     In  p 
kidney  may  take  part  iu  the  suppurative  process  ur  it  may 
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gtrophj  from  pressure.  In  extreme  eases  a  larpc  sac  containing  pus  is  formed, 
tbe  walls  of  the  sac  consisting  of  the  atrophied  renal  tissue  and  the  coats  of 
llie  renal  pelvis.  In  the  so-called  diphtheritic  pyelitis  discolored  sloughs  and 
QJeers  are  present  in  the  mucous  membrane  in  connection  with  fibrinous 
eiadatiou.  The  term  diphtheritic  is  iiscd  in  this  connection  in  its  anatomical 
tense,  and  not  on  account  of  any  relation  between  this  disease  and  diphtheria. 
Iji  chronic  pyelitis  the  mucous  membrane  usually  is  thickened  in  places  and 
pfgnented,  and  the  cavity  of  the  pelvis  contains  pus.  As  has  been  mcn- 
tawed  in  the  preceding  article,  pyelitis  is  often  accompanied  with  suppurative 
iMphritis,  constituting  pyelo-nephritis.  Chronic  pyelitis  with  obstruction  to 
^  flow  of  urine  generally  causes  a  genuine  chronic  interstitial  inflammation 
of  the  kidney,  with  lesions  like  those  in  the  atrophied  kidneys  of  chronic 
Bright's  disease. 

Clinical  History. — The  symptoms  of  pyelitis  vary  according  to  the 
Ttriety  and  the  cause  of  the  disease.  The  simple  pyelitis  complicating  many 
infectious  diseases  does  not  generally  give  rise  to  any  characteristic  symp- 
toms. The  leading  symptoms  of  calculous  pyelitis  are  the  existence  or  the 
Idstory  of  attacks  of  renal  colic,  pain  in  one  of  the  loins,  and  the  occurrence 
Cff  mucus,  pus,  and  blood  in  the  urine.  Calculous  pyelitis  more  frequently 
thin  any  other  form  causes  hsematuria,  which  may  be  more  or  less  constant 
«  paroxysmal.  As  a  calculus  maybe  lodged  in  the  renal  pelvis  without  the 
pasage  of  other  calculi  along  the  ureter,  there  may  be  no  history  of  attacks 
cf  renal  colic.  The  lumbar  pain,  although  not  a  constant  symptom,  is  of 
considerable  value  in  diagnosis. 

When  pyelitis  is  the  result  of  the  extension  of  inflammation  from  the 
kwer  urinary  passages,  there  is  usually  more  or'  less  pain  in  the  lumbar 
fegioQ.  The  pain  is  not  generally  severe,  and  it  may  be  slight.  There  may 
he  some  tenderness  over  the  region  of  the  kidney.  In  severe  cases,  especially 
h  those  complicated  with  suppurative  nephritis  and  in  diphtheritic  pyelitis, 
there  is  fever,  which  may  be  of  a  pyacmic  type,  and  grave  constitutional  dis- 
torbance.  In  chronic  pyelitis  with  secondary  atrophy  of  the  kidney  the 
nine  is  oflen  greatly  increased  in  quantity,  and  the  symptoms  of  the  small 
gruiular  kidney  may  be  developed. 

^Tien  there  is  -marked  pyonephrosis  a  fluctuating  tumor  may  be  appre- 
dtted  in  the  regrion  of  the  kidney.  Exploratory  puncture  with  a  hypodermic 
leedle  will  reveal  the  presence  of  the  pus. 

Causation. — It  is  doubtful  whether  pyelitis  ever  occur  as  a  purely  idio- 
pathic aflfection,  although  in  some  cases  it  may  not  be  possible  to  discover  the 
eanse.  Pyelitis  may  be  produced  by  wounds  penetrating  the  pelvis  of  the 
kidney,  but  rarely,  if  ever,  by  contusions.  One  of  the  most  frequent  causes 
of  this  aflfection  is  the  local  action  of  calculi.  Such  calculi  may  occupy  a 
hi^re  part  of  the  renal  pelvis  and  send  oflfshoots  into  the  calices.  Other  for- 
eign bodies,  such  as  parasites  (strongylus  gigas,  distoma  haematobium,  and 
hydatids)  are  rare  causes.  An  important  cause  of  pyelitis  is  obstruction  to 
the  flow  of  urine,  leading  to  the  accumulation  and  decomposition  of  the  urine 
h  the  renal  pelvis.  In  these  cases  some  inflammatory  irritant  is  present. 
Hie  obstruction  may  be  in  the  ureter,  the  bladder,  or  the  urethra.  8uch 
ohstmctlons  are  furnished  by  calculi,  tumors,  enlarged  prostate,  stricture  of 
the  urethra,  phimosis,  and  paralysis  of  the  bladder  in  cases  of  paraplegia. 
An  inflammatory  irritant  may  gain  access  to  the  bladder,  and  thence  to  the 

CTis  of  the  kidney,  without  any  obstruction  to  the  flow  of  urine.     Here 
ong  the  cases  of  pyelitis  secondary  to  gonorrhoea,  to  specific  vaginitis  and 
vetbntis  in  females,  and  to  surgical  operations  iu  the  genito-urinary  tract. 
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lo  these  CRses  cystitis  h  nearly  always  present.  Sometimes  pyelitis  iimwiTnUJ 
ary  to  disease  of  the  kiUney.  The  pyelitis  secoudjirj  to  gmallpui,  paTlirji 
fever,  and  other  infectious  di&cases,  and  that  secondary  to  the  eltiuinii 
eantharides  and  other  toxic  substances  from  the  kidney,  is  i>f  coinpAn 
little  practical  imporliuice.  Tuberculous  and  caneeroas  pyelitis 
described  subsequently. 

Diagnosis. — The  diagnosis  of  pyelitis  is  to  be  based  on  charaoteni  purtait 
ing  to  the  urine  in  conjunction  with  more  or  less  pain  and  const  it  iitjgnal  itiii 
turbance,  cystitis  being  excluded. 

Pus-cells  and   (especially  in   calculous   pyelitis)  red    blond-rori 
found  in  the  urine.     To  determine  that  the?*e  cells  are  derived  fn^ 
pelvis  it  is  necessary  to  exclude  intiammutory  affections  of  the   I 
of  the  urethra.    This  can  sometimes  be  done  by  the  symptoms  and  1  -  , 
exploration.     It  is  not,  however,  in  all  cases  possible  to  exclude  cy&titi*. 
aneomplicated  pyelitis  the  urine  is  generally  acid,  whereas  in  cv-^-*'-^ 
usually  alkaline,  but  thi^  rule  has  less  diagnostic  value  than  is  ofi^ 
to  it.     On  the  one  hund  the  urine  may  undergo  ammoniacal  decfunjH^  i 
in  pyelitis,  and  on  the  other  hand  the   acid  reaction  does  not  o(  lKHH•^«iI]r 
exclude  cystitis.      Moreover,  an   uncomplicated  pyelitis  is  rare.     In  tiiaiijrj 
cases  there  is  coincident  inflammation  of  the  bladder.      It  is  a  prevaJeot  vie? | 
th:it  tht*re  are  characteristic  epithelial  cells  lining  the  renal  pelrit*.  Jiu<l  ilnlj 
when  these  cells  appear  in  the  urine  the  diagnosis  of  pyelitis  is  c^tablixb'l  | 
It  is  admitted  that  these  cells  are  not  present  in  all  cases,  and  that  thrv  »r« 
found  more  frequently  at  the  onset  tlian  in  the  later  stagt^s  of  tht*  dbisw-. 
The  cells  considered  characteristic  of  pyelitis  are  described  as  oval,  pyriform, 
fusiform,  and  caudate  cells.     The   presence  c)f  these  cells  in  the  urine  i*n4J 
pathognomonic  of  pyelitis.     It  is  generally  admitted  by  histologists  thut  oaf 
essential  differences  exist  between  the  epithelial  cells  of  the  blvii-  «•  ^^-^  i!jo!*«j 
of  the  pelvis  of  the  kidney.     Both  belong  lo  the  so-called  ti  tjp*] 

and  are  characterized  by  the  variety  of  forms  which  they  prf^rm       lu^  cell-l 
forms  which  are  described  as  characteristic  of  pyelitis  may  also  be  derived 
from  the  bladder. 

The  occurrence  of  paroxysms  of  pain  characteristie  of  tho  pasM^nflJ 
ciilculus  along  the  ureter,  and  the  expulsion  of  calculi   '  ^ 

bladder,  are  important  diagnostic  events.  The  sudden 
more  or  less  abundance  with  the  urine  shows  that  an  aceumuUuuo  in  <li«l 
pelvis  of  the  kidney  has  escaped  through  the  ureter  int«  the  bladder.  Sjot^-J 
times  the  ureter  on  the  diseased  side  becomes  obstructed  by  thf  cnrrMna^ofJ 
a  calculus,  and  in  this  case  the  urine  which  is  voided,  being  excreted  aniif  i>/| 
the  healthy  kidney,  may  be  clear  and  normal  in  appeanincc.  I 

Pyelitis  caused  by  calculi  will  be  likely  to  be  limited  to  one  kidney,  htii  »f| 
it  follow  cystitis  or  retention  of  urine  from  an  obstruction  beyond  the  i 
both  kidneys  will  be  likely  to  be  affected.  Complete  or  very  great  uh'tfuo 
tion,  causing  an  accumulation  of  urine  within  the  pelves  of  botli  kidney*.  ^*^**^^ 
speedily  to  urfemia.  Complete  obstruction,  however,  limited  to  oni*  kiilfi«^>i* 
may  exist  for  an  indefinite  period  without  leadinc^  to  unetnia,  theoth^r  ki<in^'Tl 
being  sufficient  for  the  excretion  of  the  urine.  The  accumulation  of  pa*  i"  |*'*  j 
pelvis  of  one  kidney  may  be  sufficient  to  occasion  a  tluctuiitioL'  tumor  *•»'<''* ' 
may  be  felt  through  the  abdtuninal  walls.  This  tumor  niav 
size,  and  in  women  it  may  simulato  an  ovarian  cyst.  It  is  to  l 
from  perinephritic  abscess. 

An  accumulation  of  purulent  matter  within  the  pelvis  and  calicc:,  if  ^^^ 
ureter  remain   permanently  obHtnictcd,  geuerally  rventnate«i  in   | 
and  the  discbarge  of  the  pus  in  some  direction,  provided  thr  1UV  i>r 
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lie  safficiently  prolonged.  The  source  of  the  pus  is  to  be  determined  by  the 
gutecedent  and  coexisting  symptoms  which  point  to  the  seat  of  the  affection. 
Jh»  pus  may  make  its  way  in  an  outward  direction,  giving  rise  to  a  subcu- 
tiaeoQB  purulent  collection.  It  may  be  discharged  into  the  peritoneal  cavity, 
caasiog  a  fatal  peritonitis.  A  case  in  which  these  two  events  occurred  has 
fillen  under  my  observation.  Not  infrequently  the  pus  has  escaped  by  per- 
foration into  the  intestine.  It  has  been  known  to  pass  into  the  pleural  cavity 
tod  into  the  bronchial  tubes. 

Prognosis. — The  gravity  of  pyelitis  depends  much  on  its  causes.  If  pro- 
duced by  an  extension  of  inflammation  in  cystitis,  and  if  there  be  no  permanent 
obstruction  to  the  flow  of  urine  and  pus  into  the  bladder,  a  favorable  termina- 
doD  may  be  looked  for.  If  due  to  the  presence  of  calculi,  and  if  these  make 
tlieir  way  into  the  bladder  before  destruction  of  the  kidney  ensues,  recovery 
irill  be  likely  to  take  place.  If  from  the  size  of  the  calculi  their  escape  be 
tfflpossible,  the  inflammation  will  probably  continue  and  the  prognosis  is 
iDfiivorable.  Cases  have  been  obser\ed  of  pyelitis  caused  by  a  large  calcu- 
lus in  which,  after  having  led  to  complete  destruction  of  the  kidneys,  the 
inflammation  has  ceased  and  the  calculus  has  remained  encysted  by  the  renal 
xpBule,  giving  rise  to  little  or  no  inconvenience,  the  remaining  kidney  doing 
ill  the  work  of  renal  elimination.  Permanent  obstruction  to  the  flow  of  urine 
lix>iD  the  pelvis  and  calices  of  both  kidneys,  dependent  on  cystitis  or  retention 
rf  urine  in  the  bladder  from  whatever  cause,  leads  to  destruction  of  the  renal 
parenchyma  and  death  from  uraemia.  An  accumulation  of  urine  and  pus  in 
die  pelvis  and  calices  of  one  kidney  may  prove  fatal  by  perforation  into  the 
peritoneal  cavity.  If  the  discharge  take  place  either  into  the  intestinal  canal 
(ff  externally,  the  patient  is  likely  to  be  worn  out  by  the  prolonged  drain  and 
constitutional  disturbance. 

The  TREATMENT  in  cases  of  pyelitis  must  have  reference  to  the  causation. 
If  dependent  on  retention  of  urine  from  stricture  of  the  urethra,  enlarged 
prostate,  or  paralysis,  measures  to  relieve  the  bladder  are  of  prime  import- 
ince.  If  consecutive  to  cystitis,  the  latter  claims  appropriate  treatment. 
Quietude  is  to  be  enjoined,  especially  in  cases  in  which  the  affection  depends 
on  calculi.  Soothing  applications  to  the  loins  and  anodyne  remedies  are 
indicated  in  proportion  to  the  amount  of  pain.  If  the  affection  become 
Tronic,  the  balsam  of  copaiba  and  other  balsamic  remedies,  also  boric  acid 
md  benzoic  acid,  are  sometimes  useful.  Liquids  should  be  taken  freely  in 
rder  to  dilute  the  urine.     If  the  accumulation  of  pus  (pyonephrosis)  fonn 

tumor  which  presents  itself  in  an  accessible  situation,  it  should  be  opened 
her  an  exploratory  puncture.  Tonic  and  supporting  measures  arc  required 
fter  the  opening  of  the  abscess  either  externally  or  into  the  alimentary  canal. 

When  a  calculus  is  lodged  in  the  pelvis  of  one  kidney  it  may  be  justifiable 
»  make  an  incision  and  extract  the  calculus  or  even  to  extirpate  the  kidney. 
urgical  works  are  to  be  consulted  for  the  principles  guiding  the  treatment  in 
icb  cases. 

Hydronephrosis. 

Hydronephrosis  is  the  name  given  to  dilatation  of  the  pelvis  and  calices  of 
le  kidney  by  an  accumulation  of  urine  in  consequence  of  some  obstruction 

the  urinary  passages.  This  dilatation  leads  to  atrophy  of  the  renal  tissue. 
be  obstruction  may  be  seated  in  the  pelvis,  ureter,  bladder,  or  urethra,  and 
koaequently  the  dilatation  may  involve  not  only  the  pelvis,  but  also  other 
fcrts  of  the  urinary  passages.     Thus,  if  the  impediment  be  in  the  urethra, 
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tills  canal  behinJ  the  obstruotitin,  together  with  the  bladder  and  oretew,  wi| 
be  distended  if  hydrtmephrosb  be  produced. 

Anatomical  Characters. — Hjdronefjlirosis,  espeeially  If  the  di^t^futoD 
be  extreme,  in  the  majority  of  cases  is  11  iiilal45ral.     It  umy,  howet 
erah  and  it  then  consstitutes  a  graver  affection.      The  degree  *^\  uj 

varies  extremely.     It  may  be  inni^irnilieant,  or  the  dihitatiun  maj  It-^J 

foruifltion  of  an  enornioui?  sac  filling  nios?t  of  the  aWoniiual  eavity  and  i    

ing  several  gallons  of  fluid.  From  the  pressure  of  the  li<juid  in  the  dilatci 
pelvis  and  ealices  the  kidney-suhstance  wastes  and  gradually  dii<ii}»prtn 
At  first  the  papillas  are  flattened,  and  afterward  tl»e  pyrHUiids*  are  furtlji 
encroached  upon,  and  finally  disappear.  The  cortical  substance  z\m  uiaid 
goes  atrophy;  This  wasting  of  the  kidney  is  accompanied  usually  hj  joit 
of  its  interstitial  tissue.  It  is  very  rare  to  find  the  hydronephrosis  att»l  ill 
atrophy  of  tlic  kidney  so  extreme  that  no  remnant  of  the  renal  pareochjfn 
can  be  founcL  Kven  in  large  h3'dro nephrotic  cysts  it  is  the  rule  lo  find  I 
thin  border,  or  at  least  islands,  of  renal  tissue  \x\wx\  the  cyst-walh  A  v«i 
large  hydronephrotie  sac  sonjetimes  consists  of  a  single  cavity.  r*tttil|i 
however,  a  number  of  membranous  septa  project  from  the  wall  into  ti 
cavity  of  the  sac  and  give  to  its  external  surface  n  hdnilafed  app 
These  septa  partially  enclose  smaller  eavilies  or  sacculi  which  rcpi 
dilated  caliecs,  and  which,  therefore^  communicate  by  wide  mouths  willi 
main  eavity  or  dilated  pelvis.  These  septa  may  Xhi  promineni  or  tii*T 
reduced  to  narrow  ridges  on  the  inner  wall  of  the  mc.  The  wall*  <if  i 
hydronephrotie  sac  consist,  in  addition  to  atrophic  kidney -snbhtance,  of  drnji 
vascular  fibrous  tissue.  The  outer  surface  may  be  mughened  by  aclhc*i«jm  If 
adjoining  parts.  According  to  the  seat  of  obstruction  one  or  I»oib  iir»  t.  r*  ni!l 
be  dilated.    A  dilated  ureter  may  reach  the  sisie  and  prenent  the 

of  a  coil  of  small  intestine.    With  unilateral  hydroriephro^i»  and  cohr, 

atrophy  of  the  kidney  the  other  kidney  id  often  hypertrophied. 

The  liquid  contained  within  a  hydronephrotie  cyst  varies  in  it«  roi»|* 
tion.     It  usually  has  the  appmrnnee  uf  watery  urine.     It  is  clear  io  ni<« 
cases,  but  it  may  be  discolored  and  rendered  somewhat  turbid  b^ 
with  bluod,  pus,  or  epitluOium.     The  specific  gravity  is  low*  and  ' 
often  slightly  alkaline.     The  urinary  constituents  are  usually   prc^ut, 
urea  and  uric  acid  may  be  in  snuill  amount  or  even  entirely  absent.    A  i 
quantity  of  albumen  is  almost  invariably  found.     In  a  few  oase^  the  < 
have  consistcnl  of  a  gelatinous,  colloid  substance*     Paralbunnm.  the  i 
form  of  albumen  present  in  ovarian  cysts,  has  also  l>een  discovered  in  t™ 
fluid  of  hydronephrosis. 

Causation. — The  causes  of  hydronephrosis  are  conveniently  dtri^lMl  iuta 
tontfaiitttl  and   aaptircd,      {}f  5^  cases  of  hydronephro*is  coIln 

William  Roberts,  20  were  congenital.      (W/niiVa/  canscj«  are  the  41- 

1,  A  supernumerary  rcnnl  artery  crossing  and  compressing  the  ureter  t»<^ 
its  origin ;  2,  narrowing  or  oblifcralion  of  the  orifice?  or  of  the  lumidiof  tn 
ureter;  3,  a  valve-like  impediment  procluced  by  an  obliqtti>  insrrtion  of  ia 
ureter  into  the  pelvis;  4,  the  insertion  of  the  ureter  into  the  upprr  il 
of  the  lower  part  of  the  pelvis;  5,  certain  abnortnalitieA  of  rhe  blad^li^ 
the  urethra,  as  vesical  diverticula^  atresia  of  the  urethra, 
hydronephrosis  is  often  associated  with  malformations  of  * 
impt-rforate  anus,  hare-lip,  etc. 

The  causes  of  ficqmred  hydroDephrosis  may  be  elaa^fiect  ftg  falli»w«t  1 
Tlie  inipirction  of  substances  in  the  renal  pelvis  or  in  the  ureter.    T^k^ll 
impacted  in  these  parts  ayv  among  the  must  frequent  causes  of  rh'iM  nfftM 
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Ifvch  less  frequently  the  lumen  of  the  ureter  is  ohstructed  hy  coagula  of 
blood  or  hy  parasites  (echinococcus).  2.  Disease  of  the  walls  of  the  ureter, 
ctoring  partial  or  complete  ohlit^ration  of  its  lumen.  To  this  group  of 
dOses  belong  inflammatory  thickening,  cicatricial  stenosis  from  ulcers,  and 
timors,  especially  cancer.  3.  Pressure  upon  the  ureter  from  without.  The 
ciiues  of  pressure  include  pelvic  tumors,  inflammation  of  the  pelvic  connect- 
iTe  tissue  or  of  the  pelvic  peritoneum,  prohipse  of  the  uterus,  retroflexion  of 
Ibe pregnant  or  of  the  non-pregnant  uterus,  and  distension  of  the  rectum.  Can- 
cer of  the  cervix  uteri  is  very  frequently  complicated  by  hydronephrosis.  It 
is  exceptional  for  hydronephrosis  to  be  caused  by  the  pressure  of  an  ovarian 
cygt.  The  newly-formed  fibrous  tissue  resulting  from  parametritis  and  from 
pelfic  peritonitis  may  compress  the  ureter.  Some  of  the  causes  named  pro- 
dnee  hydronephrosis — not  by  pressure,  but  by  exerting  traction  upon  the 
vreter  and  so  causing  bends  and  distortions  in  its  course.  4.  Diseases  of  the 
Uidder  which  involve  one  or  both  of  the  orifices  of  the  ureters.  This  class 
of  causes  comprises  hypertrophy  of  the  coats  of  the  bladder,  abscess  in  the 
Tencal  wall,  neoplasms,  particularly  cancer,  and  large  calculi.  5.  Afl'ections 
Harrowing  the  calibre  of  the  urethra.  These  causes  are  stricture  and  the 
lo^iled  hypertrophy  of  the  prostate.  In  a  few  cases  hydronephrosis  has 
been  attributed  to  phimosis.  Hydronephrosis  does  not  follow  these  causes 
until  after  the  bladder  has  become  incapable  of  overcoming  the  urethral 
obstacle.  In  cases  of  urethral  obstruction,  therefore,  hydronephrosis  is  due 
to  a  secondary  aflfection  of  the  bladder.  6.  In  not  a  few  cases  no  cause  of 
the  hydronephrosis  has  been  found.  With  some  of  the  largest  hydrone- 
•  phrotic  sacs  the  autopsy  failed  to  reveal  any  impediment  to  the  flow  of 
urine.  In  some  of  these  cases  it  is  believed  that  a  calculus,  once  impacted 
in  the  ureter,  has  been  dissolved  or  dislodged.  In  other  cases  it  is  probable 
thit  some  not  very  obvious  cause  escaped  detection.  The  largest  hydrone- 
phrotic  cysts  are  found  more  frequently  with  partial  than  with  complete 
obfltraction  in  the  ureter. 

Clinical  History. — With  double  congenital  hydronephrosis  the  foetus  is 
generally  not  viable.     There  are  cases,  however,  in  which  life  has  been  con- 
tiniied  in  apparent  health  for  many  years.     A  moderate  degree  of  hydro- 
Bephrosis,  whether  unilateral    or   bilateral,  is   unattended   by  recognizable 
symptoms.     One  kidney  may  be  destroyed  by  the  development  of  a  hydro- 
Bephrotic  sac  without  any  symptoms  referable  to  this  condition.     In  this 
case  the  other  kidney,  which  is  usually  hypertrophicd,  excretes  the  normal 
quantity  of  urine.     If,  however,  the  ureter  of  the  remaining  kidney  become 
permanently  obstructed,  death  ensues  within  a  few  days  with  symptoms  of 
Qraemia.    In  cases  of  double  hydronephrosis  the  condition  is  manifestly  grave 
if  the  renal  tissue  be  sufficiently  impaired  to  interfere  with  its  functions. 
Under  these  circumstances  the  urinary  constituents  are  imperfectly  elimi- 
nated from  the  body,  and  death  ultimately  ensues,  usually  with  the  manifes- 
tations of  ursemia.     An  important  diagnostic  sign  of  hydronephrosis  is  the 
discovery  of  a  tumor  in  the  lumbar  region.     It  is  only  when  the  hydrone- 
pbrotie  sac  is  of  considerable  size  that  a  tumor  can  be  detected.     The  tumor 
la  flaetuating  and  presents  in  some  cases  a  lobulatcd  surface.     It  has  the 
cliaracteristics  of  a  tumor  taking  its  origin  from  the  kidney,  among  the  most 
important  of  which  is  the  existence  of  the  tympanitic  resonance  of  the 
colon  over  its  anterior  surface.     This  sign,  however,  may  be  wanting,  the 
colon  being  pushed  to  one  side  by  the  tumor.     A  symptom  of  almost  path- 
ognomonic value  is  the  disappearance  of  the  tumor  coincident  with  the  dis- 
charge of  a  large  quantity  of  pale  licjuid  by  the  bladder.     This  symptom  is 
not  common.     It  is,  of  course,  present  only  when  the  obstacle  to  the  flow 
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of  uriTie  is  removccl  or  when  there  is  only  incomplete  obstractioB.  whiclj  Uttcri 
is  tnarc  frequent.     A  hvdroijcphrotic  tumor  is  not  painful     ll  ujiiy  irivcn-fj 
to  symptoms  by  coniprettftion  of  other  parts.    Thud  ubBtinsite  cuOHtipaUiui  mij  | 
be  due  to  compression  of  the  colon.    The  urine  presents  no  jibnomjjil  char-ic- 
teri^ticj*  in  mo^t  cnses  of  hydrnnephro8i8.     Asi  alreftdy  i'  l  itmijWj 

etiddenly  increased  in  anjount  by  discharge  of  the  ount<  »  cy*»l.    If  I 

both  kidneys  be  so  niueh  involved  that  their  funclif»ri  Im  iijttiten'<l  ^^itlKtlu] 
urine  i^^  usually  diminished  in  quantity.     Ituport^jnt  syuiplituis  niiiy  W  tv^r- 
able  to  the  conditions  causing  hydronephroaij?,  such  UA  thoeM*  of  renil  eulic^J 
uterine  cancer,  etc, 

DlAGXOSis. — If  the  accuniulation  of  liquid  in  the  renal  pelri5be»tuall,l)i«l 
disea:9e  cunnot  be  diagnosticated.  The  recognition  of  one  nr  more  of  the  tariotti  J 
couses  of  hydronephrosis  which  have  been  mentioned  is  of  jjrent  bwportiDcviuj 
the  diagniisis.    The  presence  of  a  tumor  and  its  subsidence  or  diminntioo  iinin?, 
coincident  with  the  discharge  of  a  Jarge  quantity  of  urine,  are  symptum*  wliirk  j 
are  sometimes  available  in  niaking^  the  diajrnos^is.     Large  hydn»iit'[>hrHtic!a<i| 
filling  the  grt^'^^ter  part  of  the  abdominal  cavity  may  be  uiiKinkcn  fur  mciH 
or  for  ovarian  cysts.     Such  saca  have  repeatedly  been  mistaken  fur  mama 
cysts,  and  have  been  punctured  on  this  suppositifui.     The  attempt  ha!«vVf a] 
been  made  to  remove  hydroncphrotic  cysts  by  laparotomy  und*»f  tit*-  ^>rliif  j 
that  an  ovarian  cyst  was  present.     Home  of  the  churacteri-  jfiilj 

ovarian  cyst  have  been  mentioned  on  p.  o9\.     It  must  be  jm  ;it  iiii 

some  cases  the  di.'ignosis  is  very  difficult.     The  presence  or  .ui      u 
in  liquid  withdrawn  by  an  exploratory  puncture  cannot  scfTc  ;t-  n  uj^ 
point.     Urea  may  be  present  in  flnid  from  an  ovarian  cyst.     It  i*  fRHfUcnLln 
small  in  amount,  and  may  be  absent  in  hydronephrosis.     The  Ci'«l'''  •'  "^'''* 
present  over  a  hydroncphrotic  cyst,  and  it  is  found  very  exeei  i 
front  of  an  ovarian  cyst.  (The  reader  is  referred  to  the  article  on  A-f  Ji'-'* 
the  symptoms  and  physrical  signs  of  this  condition^  p.  587  ei  •ry.)    Hrdn*- 
nephrosis  may  be  confounded  with  pyonephrosiJ?.     With  the  lait<?r  cotwiitHX*  I 
there  is  more  constitutional  disturbance  with  rigors  and  hectic  fever    TU 
presence  of  pus  in  the  fluid  removed  by  exploratory  puncture  reudeni  lirt 
diagnosis  of  pyonephrosis  p^isitive  if  other  sources  of  pus  can  lie  cicliiW 
Tbe  diagnosis  also  involves  the  exclusiou  of  hydatid  cysts  of  Uie  kida^Jil 
perinephritic  abscess,  and  large  renal  cysts. 

pROoyosis. — The  projemosis  of  hydronephrosis  depends  upon  the  exr^ttl  t<> I 
which  (he  functions  of  the  kidneys  ar*^  interfered  with  and  the  coQse<|U«»iilf 
danger  of  unemia.  Unilateral  hydnjuephrosis  is  unattended  with  thivirr  ^j 
long  as  the  remaining  kidney  does  its  work  adequately;  but  if  tht*  W«<*jj 
become  diseased  or  if  its  ureter  boeome  obstructed,  life  is  endangnr^nl  P'*"- 
ble  hydronephrosis  is  grave  in  proportion  to  tbe  liability  to  urnMnii.  Th«j 
liability  to  rupture  of  u  hydronephrotic  sac  is  so  slight  that  it  hanlly  fnteril 
into  the  prognosis. 

Treatment, — -An  important  object  in  the  trentment  is  the  retnnr#l  of  tlil 
<?ause  of  obstruction.     This  cannot  often  be  accomplished.     The  n 
be  pursued   for  that  objcet  in   individual  cases  are  t-o  be  detcruin 
nature  and  scat  of  the  obstructing  cause.      In  some  instanros,  by  mtt**^  <^ 
rubbing  and   kneading  over  the  sac  or  along  the  course  of  the  nrrt**.  •" 
obstruction  has  been  overcome  or   the  urine  bus  been  made  to  p 
the  obstructed  part.     These  manipulations  should  not,  of  course,  r 
bie  as  to  cause  pain  or  to  incur  any  risk  of  rupture.     Ucmoval  of  the  li't"^*] 
by  aspiration  has  proved  succeasful-     Using  a  small  aspirating  ne 
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trocar,  this  measure  is  attended  with  little  if  any  danger  of  the  escape  of  the 
Bqaid  into  the  peritoneal  caYity.  For  this  reason  it  is  to  be  preferred  to  tap- 
uDg  without  aspirating.  The  treatment  in  other  respects  is  to  be  governed 
by  the  local  and  general  symptoms  in  each  case.  Free  opening  of  the  sac 
and  drainage  and  the  entire  removal  of  the  tumor  are  surgical  procedures 
which  have  thus  far  been  attended  by  favorable  results. 

Renal  Colic  and  Nephro-lithiasis. 

Urinary  concretions  or  calculi  are  generally  formed  within  the  renal  cavi- 
ties.   Calculi  of  small  size  may  pass  from  the  kidneys  to  the  bladder,  giving 
riae  to  little  or  no  inconvenience,  and,  having  reached  the  bladder,  they  are 
either  discharged  with  the  urine,  or,  remaining  in  the  bladder,  they  increase 
in  size  and  may  require  surgical  interference  for  their  removal.     In  some 
cues  calculi  within  the  renal  cavities,  increasing  in  size,  become  too  large 
to  pass  along  the  ureter,  and  are  consequently  retained.     As  has  been  seen, 
retention  of  urine  within  the  pelvis  and  caliccs  of  the  kidney,  pyelitis,  renal 
tbscess,  and  destruction  of  the  renal  parenchyma  are  sometimes  attributable 
to  the  presence  of  calculi  or  a  calculus.     A  calculus  retained  in  the  jielvis 
of  the  kidney  may  continue  to  increase  in  size,  and,  leading  to  atrophy  of 
the  parenchyma,  it  may  acquire  a  bulk  nearly  as  great  as,  or  perhaps  even 
greater  than,  that  of  the  healthy  organ.    Calculi  not  too  large  to  pass  through 
the  ureter,  and  not  small  enough  to  pass  with  facility,  occasion  during  their 
pissage  more  or  less  pain  and  constitutional  disturbance.     The  amount  and 
duration  of  the  pain  caused  by  the  passage  of  a  calculus  are  in  proportion  to 
its  size  and  the  roughness  of  its  surfaces.     The  pain  begins  when  the  calcu- 
lus enters  the  duct,  and  ends  when  it  reaches  the  bladder.     The  paroxysm  is 
inalogous  to  that  occasioned  by  the  passage  of  a  gall-stone  from  the  gall- 
bladder to  the  duodenum.     The  latter  is  commonly  known  as  hepatic  colic, 
ind  the  paroxysm  of  pain  occasioned  by  the  passage  of  a  renal  calculus  is 
ealled  renal  colic.     In  rare  instances  attacks  of  renal  colic  arc  produced  by 
the  passage  of  coagulated  fibrin  and  of  an  hydatid  vesicle  through  the  ureter. 
A  paroxysm  of  renal  colic  is  usually  developed  suddenly.     The  attack, 
however,  may  be  preceded  by  more  or  less  pain  or  a  sense  of  uneasiness 
due  to  irritation  or  perhaps  inflammation  caused  by  the  presence  of  calculi 
in  the  pelvis  of  the  kidney.     The  paroxysm  quickly  attains  its  maximum 
of  intensity.     The  pain  in  some  cases  becomes  exceedingly  intense.     It  is 
referred  to  the  situation  of  the  kidney  on  one  side;  that  is,' by  the  side  of 
the  last  dorsal  and  the  first  lumbar  vertebrae.     The  pain  radiates  from  this 
point  in  different  directions,  but  especially  along  the  course  of  the  ureter, 
extending  frequently  to  the  groin  and  thigh.     In  the  male,  pain  is  generally 
felt  in  the  testicle,  which  is  often,  but  not  always,  drawn  upward  by  the 
contraction  of  the  cremaster  muscle.     Frequently  the  pain  is  described  as 
lancinating  or  tearing.     It  is  sometimes  so  excessive  as  to  force  th(^ patient 
to  groan  and  cry  aloud ;  he  tries  a  variety  of  positions  to  obtain  relief,  walks 
about  the  chamber,  and  compresses  the  abdomen  with  the  hands  as  in  intes- 
tinal colic.     The  pain  continues  without  intermission,  but  there  occur  exacer- 
bations and  remissions.     The  urine  in  most  cases  is  notably  diminished.     The 
patient  experiences  a  frequent  or  constant  desire  to  micturate,  passing  only  a 
few  drops  at  a  time.     The  sensation  is  well  expressed  by  the  term  feunmnis 
of  the  bladder.     Not  infrequently  the  urine  is  bloody.     If  it  contain  pus  or 
maco-pus,  either  pyelitis  or  cystitis  coexists. 

With  these  local  symptoms  are  associated  those  denoting  more  or  less  con- 
Btitntional  disturbance — namely,  anorexia,  thirst,  nausea,  and  vomiting,  cold- 
ness of  the  surface  with  sweating,  and  feebleness  of  the  circulation.     The 
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ei>unteniinoe  is  pallid  and  expressive  of  angnish,     Suddenly,    '' 
varying  considerably  in  different  cases,  the  ptaroxysiu  ends.     1 
cea:^f*s.      An   abundant  discbarge   of  urine   takes  place-      The   umI   jitt« 
reached  the  bladder,  and  if  care  be  taken  for  some  time  afterward  tu  v\m 
the  urine  it  may  be  found  at  the  bottom  of  tlie  vessel-      As  the  piii< 
Q  calculus  by  the  urethra,  even  of  one  which  has  caused  «iever<*  rvni 
may  oeeuiiion  no  pain,  it  is  no  proof  that  a  calculus  is  retained  in  the  I 
that  itis  esca|>e  with  the  urine  has  not  been  noticed.     The  pcocml 
tonis  rapidly  disappear,  and  in  one  or  two  days  the  recovery  may  be  conipl^iAl 
In  i*ome  eases,  however,  one  or  more  additional  paroxyj?nis  follow,  olli«r  ctlrtiii 
contained  witliiii   the  pelvis  of  the   kidneys  entering  the   ureter  in  cobh 
quenoe  of  the  dilatation  caused  by  the  calculus  which  has  just'  pa»H^d    k\ 
person  who  has  experienced  one  paroxysm  is  liable  to  recurrence^*  at  |ienndij 
more  or  le^s  remote.     Not  infrequently^  however^  there  ih  ito  r&ciirPeQi?e  (^ I 
paroxysm. 

The  duration  of  an  attack  of  renal  Cfdic  varies  in  different  '  itili 

usually  short.     In  the  majority  uf  cases  it  lasts  but  a  few  h< 
eases  it  continues  for  one,  two,  or  three  days.     Although  the  hudtinu^  iniAi-B 
extreme^  it  very  rarely  proves  fatal.      A  persistent  impact i«>f»  f»f  »  ♦*Mlrala4U» 
the  ureter,  causing  obstruction,  is  followed  by  hydrouejl 
this  pyelitis  and  pyelu-nephritfs  may  become  developed,     i 
place  at  the  point  of  the  obstruction^  and  fatal  peritonitis  miiv  be  priMjurc^l 
the  escape  of  urine  into  the  peritoneal  cavity.     These  are  sources  of  dar*ir»f  J 
happily  ^>^  rare  occurrence.     Simult^ineous  obstruction  of  Imlh  uret«ra  bjc  ' 
euli  has  been  known  to  occur,  causing  anuria  and  unemic  poisoning. 

The  diagnostic  characters  of  renal  colic  are — the  suddenness  of  I  lit*  lUjck 
and  termination,  the  situation  of  the  pain  and  its  extension  to  tliu  ^n«B| 
thigh,  and  testicle,  the  retraction  of  the  testicle,  the  dinunutinn  of  iirtoe.tlw 
tenesmus  of  the  bladder,  hiemaluria  in  some  cases,  and  the  discover?  of  ih) 
calculus.     The  fact  o'C  antecedent  attacks  having  occurred  will  assial  in  tin 
diagnosis.     The  affections  to  be  excluded  are — the  form  of  i 
mntism  called  lumbago,  lumbo-abdomtnal   neuralgia,  enteral. 
colic-     In  lumbago  the  pain  is  less  severe,  is  [imvokeil 
ments  of  the  body,  and  is  felt  on  both  sides,     Lumbo  i 
is  characterized  by  tenderness  at  certain  points.  ( Vide  p.  ^0**. )     In  ciiUi»i* 
gia  the  seat  of  the  pain  is  within  the  abdomen.     This  statement  also  applies  i*| 
hepatic  colic.     In  all  these  affections  the  characteristic  features  of  ncphtitif 
CoUe  are  wanting. 

The  TREATMENT  of  an  attack  of  renal  colic  consists  of  palliative  mca^un 
Complete  relief  depends  on  the  escape  of  the  calculus  into  the  M  i^ '  '^  '' 
there  are  no  means  of  aiding  directly  in  effecting  its  pas^ige*      1 
ling  force  is  derived  from  the  accumulation  of  urine  behind  the  tin-  iph-  - 
from  the  peristalsis  of  the  muscular  coal  of  the  ureter.     The  copi»ittg  rnp 
tiou  of»li<juids  may,  by  increasing  the  urinary  secretion,  hapr 
Fomentations  to  the  loins,  the  warm   bath»  morphia  given   t 
fM\A,  if  the  suffering  be  excessive,  the  inbalation  of  chkfruJunu,  cun 
the  measures  for  palliation. 

The  discharge  of  urinary  coneretions  from  the  body,  either  with  or  wiitofl^ 
the  symptoms  of  nephritic  colic,  const itutt*s  itVttngtg  or  rfrnvfi     TN 
'*  gravel "  is  properly  applied  only  to  concretions  formed  within  the  '' 
to  those  which  form  in  the  urine  after  its  emission.     Not  infreijutnjtly  < 
tions  varying  in  size  from  that  of  a  pin's  head  to  a  small  pea  pasji  tk 
the  ureter  without  giving  rise  to  sufficient  pain  to  constititte  an  attack 
renal  etdie*     The  composition  of  the  concretions  varies  iu  differrot  cujic*^   ^' 
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t  large  majority  of  cases  (five-sixths)  they  consist  of  uric  acid.  The  urine 
in  these  cases  is  always  acid.  The  concretions  may  consist  of  the  earthy 
nits — namely,  the  phosphate  of  ammonia  and  magnesia,  the  phosphate  of 
lime,  and  the  carbonate  of  lime.  Concretions  of  carbonate  of  lime  arc  ex- 
tremely rare  in  human  urine.  Ammonio-magncsian  calculi  are  liable  to  form 
in  cases  of  cystitis.  These  concretions  are  generally  not  renal  but  vesical. 
The  urine  in  these  cases  is  usually  alkaline.  In  another  variety  the  concre- 
tioos  consist  of  the  oxalate  of  lime.  In  frequency  these  come  next  to  the 
irie-acid  calculi.  They  are  known  as  mulberry  calculi.  In  cases  of  renal 
eolio  the  composition  of  the  calculi  which  occasion  the  paroxysms  may  be 
inferred  from  the  knowledge  of  concretions  which  have  been  already  passed 
and  from  an  examination  of  the  sediment  which  the  urine  deposits.  If  the 
urine  contain  uric-acid  crystals  or  abound  in  the  urates  or  have  an  acid  reac- 
tion, the  calculus  is  probably  composed  of  uric  acid ;  and  the  urine  will  be 
likely  to  contain  the  phosphates  in  more  or  less  abundance  when  the  cal- 
culi consist  of  the  earthy  salts.  Oxalate-of-lime  or  mulberry  calculi  will  be 
likely  to  be  preceded  or  accompanied  by  oxaluria.  Oxaluria  is  not,  as  was 
formerly  supposed,  attended  by  any  characteristic  symptoms.  It  may  happen, 
however,  that  the  calculi  giving  rise  to  renal  colic  are  not  of  recent  forma- 
tion, and  the  condition  of  the  urine  giving  rise  to  their  formation  may  not 
exist  at  the  time  when  the  attack  of  colic  occurs.  A  variety  of  calculus,  so 
rue  as  to  be  a  curiosity,  consists  of  xanthine.  Another  rare  variety  is  the 
cystine  calculus.  The  condition  of  the  urine  in  which  the  latter  occurs  is 
oiled  cystinuria.  In  this  condition  the  urine  contains  hexagonal  tablets  of 
cystine.  This,  more  than  any  other  form  of  lithiasis,  has  been  shown  to  be 
hereditary.  Cystinuria  may  exist  without  the  formation  of  calculi.  It  lasts 
for  a  long  time,  and  sometimes  continues  indefinitely. 

The  TREATMENT  of  nephro-lithiasis,  irrespective  of  attacks  of  renal  colic, 
will  depend  on  the  nature  of  the  concretions  or  the  character  of  the  urine. 
In  cases  of  uric-acid  gravel  alkaline  remedies  are  indicated.  The  liquor 
potassiD,  in  half-drachm  doses  thrice  daily,  may  be  given,  but  either  the  bicar- 
bonate or  the  citrate  of  potassa,  a  drachm  twice  daily,  is  preferable.  The 
Vichy  water  and  the  waters  of  other  alkaline  springs  are  well  suited  to  this 
variety  of  gravel.  The  phosphate  of  soda  and  ammonia,  introduced  by  Dr. 
Buckler  of  Baltimore,  is  considered  as  having  the  power  of  keeping  uric  acid 
in  solution  in  the  urine,  given  in  doses  of  ten  grains  thrice  daily.  The  phos- 
phate of  soda  in  doses  of  from  a  drachm  to  six  drachms  is  recommended  by 
Heller.  The  benzoic  acid  is  another  remedy,  given  in  doses  of  eight  or  ten 
grains  thrice  daily.  Lithia  in  the  form  of  the  carbonate  and  the  benzoate 
iras  introduced  by  Garrod  as  a  remedy  which  promised  to  be  especially  valu- 
able from  its  forming  with  uric  acid  a  highly  soluble  compound.  It  may  be 
riven  in  doses  of  five  grains  three  times  daily.  All  these  remedies  act  as 
solvents  and  as  preventing  uric-acid  concretions.  In  addition  to  these  rem- 
^68  attention  to  the  digestive  organs,  the  skin,  and  the  functions  generally 
constitutes  an  important  part  of  the  treatment.  Liquids  should  be  taken 
Treely  between  meal-times  in  order  to  dilute  the  urine.  The  diet  should 
consist  mainly  of  the  white  meats,  milk,  eggs,  and  farinaceous  articles. 

In  cases  in  which  the  concretions  are  composed  of  the  earthy  salts  the  min- 
eral acids  are  indicated,  either  the  sulphuric  or  hydrochloric.  The  nitro- 
bjdrochloric  acid  is  especially  indicated  in  cases  of  oxalate-of-limc  gravel. 
Diuretic  remedies  and  the  ingestion  of  pure  spring,  river,  rain,  or  distilled 
water  abundantly  form  a  highly  important  part  of  the  treatment  in  all  cases 
of  gravel.  The  Hygeia  water  may  be  especially  recommended  for  its  purity. 
The  phosphatic  and  oxalate-of-lime  concretions  often  occur  in  persons  suffer- 
ing from  nervous  asthenia^  and  the  latter  condition  claims  appropriate  manage- 
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ID  Lilt.    AbstiDence  from  articles  of  diet  containing  oxalic  acid  is  td  1>e  €DJiMn« 
if  the  concretions  consist  of  the  oxalate  of  lime. 

As  already  stated,  the  iicditiientary  deposits  which  occur  in  urli 
enii:58ion  are  not  properly  called  grnvel.      It  vs  important,  howt 
cognizance  of  these  as  constituting  evidence  of  disorder  and  a*'  tuv^iiiu^ 
liability  to  the  formation  of  concretions  within  the  kidney  or  hladder.    % 
conditions  of  the  urine  known  an  ikhurin^oTaluriiiytind  ph<>sphrjntntt^9tMti^iti^^ 
respectively  in  relation  to  the  different  varieties  of  p:rav*'I  ju^  nr-tirc^I  dvm  [ 
appropriate  treat urent,  although  concretions  within  the   1 
place.     (For  further  details  respecting  thcj^e  and  other  o 
of  the  urine,  the  reader  ia  referred  to  works  devoted  to  urinAry  &lf^citii 


Perinephritic  Abscess. 

Ijiflammationof  the  connective  tissue  surrounding  the  kidm^v  ih  vmuh 
nephritis-     The  tissue  involved  i^  the  lax  adipose  tissue  in  which  tlie  kidinj 
is  imbedded  (the  so-called  adipose  capsule  of  the  kidney)  and  the  neigh 
retro-peritoneal  tissue.    It  is  possible  to  distinguish  an  adhesive  and  n  *g 
live  variety  of  perinephritis.    The  former  is  characterised  by  the  dcvela 
of  new  connective  tissue.     It  accompanies  tumors  and  sonit^  »»thr^r  di^f 
the  kidney.    Adhesive  perinephritis  h?is  no  clinical  import; 
no  further  consideration  in  this  article.     Suppurative  ]  ^ 
nephritic  abscess  is  not  a  frcfjuent  disease,  but  it  ts  attended  by  ci» 
symptoms  and  merits  .separate  consideration.     On  post-mortem  ex..., 
collection  of  pus  is  found  occupying  the  situation  of  the  adipo^ic  and  coiiorft* j 
ive  tissue  around  the  kidney.     There  may   be  a   number  of  cirrtnuK 
abscesses,  but,  as  a  rule,  there  is  a  single  abtH»ess-eavity.     The  wilUl 
abscess  may  consist  of  shreddy  necrotic  tissue,  or  in  old  cases  ^^  * 
tissue.    The  abscess  varies  as  regards  sixe  and  tlie  direction  in  " 
It  may  be  confined  to  the  tissue  inimediately  surrounding  the  kiJuivJuf 
infrequently  t!ie  pus  burrows  in  various  directions.      lu  the  majority  •♦f  e 
it  extends  backward  and  opens  cxterniilly  in  the  lumbar  region.     Thv  pTif 
may  make  its  way  into  the  sheath  of  the  psoas  muscle  iind  extend  ahm'^  tl*ti 
course  of  this  muscle  to  Pon part's  ligament,  below   which   it  muy  he  «ii* 
charged.     The  abscess  may  extend  in  the  retro-peritoneal  tis.?inc  totrird  t^« 
diaphragm,  and  may  open   by  perforation  int/>  the  pleural  cavity  «»r  int4itl»il 
lung.     The  abscess  may  make  its  w*ay  behind  the  peritoneum  into  the  j^ch^^ 
The  peritoneum  over  the  ab.scess  is  usually  thickened      It  is  rar«  fcr  ^^^ 
abscess  to  open  into  the  peritoneal  cavity.     More  frecjuentlv  the  cohm  iniwir 
part  of  its  course  is  perforated  and  the  pus  ia  discharged  into  this  vi""*"^*! 
Perinephritic  abscess  has  been  known  to  open  ako  into  other  parts  of  the  inlo« 
tine^into  the  bladder,  and  into  tlw  pelvis  of  the  kidney;  and  it  may  difchtrs 
its  contents  externally  in  directions  other  than  thotte  named,  a»  inVhr  pliit*'^ 
region  and  in  various  parts  of  the  abdominal  parietes.     When  alio  wed  t<nii* 
charge  its  contents  spontaneously,  the  abseess  most   frerjnently  opens  <'»^»"'' 
nally  in  the  lumbar  region.      The  pus  in  perinephritic  abscess  often  cmW^' 
shreds  of  necrotic  tissue.     It  may  be  good  nnd  hindablc  or  it  may  b*;  tl 
ichorous.     The  latter  is  particularly  likely  to  be  the  case  wht-n  the  ahi 
accompanied  by  infiltration  of  urine.     In  very  rare  instances  the  aI»« 
a  gangrenous  character.      When  the  abscess  is  secondary  to  cJilculous  [^ 
calculi  may  be  found  in  the  absccssrcarity  if  ulceration  of  the  pelvic  tifl*^ 
of  the  kidney  have  occurred, 

*  Thudichum  on  the  Pntfioloffy  of  the  Urin^  and  Roberts  cm   Uriuary  and  JBe**/  ^ 
cEwej,  may  be  especially  mentioned]. 
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Of  166  cases  of  perinephritis  collected  by  Nieden/  70  per  cent,  were  in 
lies  and  30  per  cent,  in  females ;  2G  cases  were  in  children.  From  an  eti- 
ogical  point  of  view  it  is  important  to  distinguish  between  primary  and  sec- 
(kdary  perinephritic  abscess.  Secondary  perinephritis  is  much  more  common 
VOL  the  primary  form.  The  causes  of  primary  perinephritis  are  traumatism 
especially  contusions  and  wounds  in  or  about  the  kidney),  muscular  strain, 
zposure  to  cold,  and  severe  acute  general  diseases.  Wounds  of  the  kidney 
re  by  no  means  necessarily  followed  by  suppurative  inflammation.  Peri- 
lephritis  has  been  known  to  develop  in  the  course  of  pyscmia,  of  smallpox, 
,pd  of  typhus  and  of  typhoid  fever,  but  this  complication  is  extremely  rare. 
Jecoodary  perinephritis  is  due  to  disease  of  neighboring  organs.  The  most 
mportant  of  this  second  group  of  causes  are  affections  of  the  kidney ;  above 
,11,  suppurative  pyelitis  and  pyelo-nephritis  in  consequence  of  the  irritation 
if  calculi.  Tuberculous  inflammation  of  the  kidney  has  also  been  complicated 
D  a  few  cases  by  perinephritic  abscess.  Tumors  of  the  kidney,  the  rupture 
f  renal  cysts,  and  the  presence  of  parasites  in  the  renal  pelvis  are  among  the 
ire  causes  of  this  disease.  Perinephritis  has  been  attributed  to  the  exten- 
ion  of  inflammation  from  an  inflamed  bladder.  It  has  been  observed  more 
requently  to  follow  pelvic  cellulitis,  especially  inflammation  of  the  connect- 
re  tissue  about  the  uterus.  Psoas  abscess,  which  so  often  accompanies 
iries  of  the  vertebrae,  may  give  rise  to  perinephritis,  but  in  most  cases  the 
hiekencd  sheath  of  the  psoas  is  an  effectual  barrier  to  this  extension  of  the 
sflanimation.  Perinephritis  may  follow  typhlitis  and  perityphlitis ;  or,  in 
ict,  any  suppurative  process  involving  the  retroperitoneal  tissue.  Finally, 
bere  are  cases  of  perinephritis  for  which  no  cause  is  discoverable. 

Pain,  increased  by  motion,  is  one  of  the  prominent  symptoms.  It  is  referred 
0  the  seat  of  the  inflammation,  and  shoots  downward  to  the  lower  limb.  It 
laj  extend  to  the  testicle,  but  there  is  no  retraction  of  the  testicle  if  the  kid- 
ej  be  not  affected.  There  is  tenderness  on  deep  pressure.  The  patient  is 
Qofined  to  the  bed  and  lies  with  the  limbs  flexed.  There  is  more  or  less 
lerease  of  body-heat,  with  the  usual  concomitants  of  fever.  Rigors  and 
erspirations  are  likely  to  occur.  After  a  variable  period  a  tumor  is  felt  in 
'  a  little  below  the  lumbar  region.  Fluctuation  over  the  site  of  the  tumor 
ay  be  felt,  but  this  for  some  time  is  not  readily  appreciable.  '  There  is 
ibcntaneous  oedema  over  the  tumor.  The  urine  is  unaffected  unless  the 
dney  be  involved.  With  reference  to  the  local  symptoms  and  the  diag- 
•ds  the  liability  of  the  purulent  collection  to  descend  below  Poupart's  liga- 
?nt,  to  open  into  the  intestine,  the  bladder,  or  the  vagina,  and  in  some 
itances  into  the  pleural  cavity  and  the  bronchial  tubes,  is  to  be  borne  in 
nd. 

The  DIAGNOSIS  18  to  be  based  on  the  presence  and  situation  of  the  tumor,  in 
njunction  with  the  local  and  general  symptoms  denoting  inflammation, 
le  symptoms  resemble  those  of  suppurative  nephritis  and  pyelitis.  These 
ieetions  are  to  be  excluded  by  examinations  of  the  urine.  In  suppurative 
phritis  the  quantity  of  urine  is  notably  diminished,  whereas  in  pcrinciphritic 
scess  there  is  no  interference  with  the  renal  secretion.  The  urine  in  the 
ter  affection  contains  neither  blood  nor  casts,  and  but  little  if  any  albumen. 

pyelitis,  with  which  suppurative  nephritis  is  often  associated,  the  urine 
Dtains  pus,  and  often  blood. 

As  soon  as  the  nature  of  the  affection  is  ascertained  or  rendered  probable 
e  tumor  should  be  explored,  and  in  this  way  the  presence  of  pus  is  demon- 
rated.  There  should,  then  be  no  delay  in  opening  the  abscess  in  order  to 
restall  a  spontaneous  opening  in  an  unfavorable  direction.  Bowditch  has 
ported  3  cases  in  which  an  external  opening  was  made,  all  ending  in  recov- 

*  «  Ueber  Perinephritis,"  Deutschea  Archivfdr  klin,  Med.,  Bd.  22,  p.  451,  1878. 
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exv.  A  cunskleraLle  homorrbage  followed  the  opening  iu  1  «»f  ibe  «i* 
2  of  ibe  Ciises  tlie  kidney  whs  felt  by  the  fin«;er  at  the  bottotu  wf  the  uU 
Gibney  has  reported  28  case*^  uf  perinephritis  in  childn*«T  sutipantion  a<in 
or  lem  extensive  ocenrring  in  16.  In  14  of  the»e  eases  tue  iih$ct'»wi< 
opened  by  incision*  and  in  2  cftsea  the  opening  was  ^ponlaneuuii.  With  a  »ine!t 
exception^  in  all  of  the  16  cases  recovery  waa  ecimplete.  A  little  l»to»*uc<i| 
remained  in  the  excepted  case.  Gibney  h  of  the  opinion  that  in  s  wrtuu 
proportion  of  the  cases*  of  reputed  recovery  from  hip-joint-dJM-Jiie  nilliui 
lameness  or  deformity  the  aflection  is  in  reality  a  perinephritis^        ^M 


CHAPTER    III. 

STRrrTFRAL  DTSEASE.S  OF  THE  KIDNEY.— H.EM ATFRlA-j 
H.EMOGLOBINUKIA.— DIABETES  INSIPIDUS  AND  DUBirnSJ 
MELLITUS.— 8EXUAL  DISOUDEKS. 

Ucun]  (^sts5.— Cystic  Degcu^mtion  of  the  Kitlnc^m. — HyrltttuU  of  the  Kidai'V— lUnU  i 
TubiTciilosis, — Carcinomji  of  tlit*  Kidney. — Moviiblc  Kidney. — licual  liopmitum^l 
Eitdemic  Hirnmtiiria,^  UiFtnoglobinnriii. —  Matnrtal  Hiciiijitari«. —  t1iylunii.*-niir  1 
bet^  Instpiduij.— Diiibet<*s  M(<llitu§:  ClitiicaL  Hifitory;  CnnsaCion ;  DiAi?n<»iji:  FtiV' I 
nod«;    Treatment.— Involuntary  Seminal   Emfasioua. — Sponnat<irrJia«-— InijMtfnr^l 

THE  kidneys  are  sometimes  the  seat  of  aSectlofis  involving  ftnieiun 
changes  other  than  those  already  considered.     Carcinoma  and  the  luiirr- 
culous  affection  oeeasionaily  occur  in  these  organs.     Hydatids  an  1      -^ 
additional  affections  in  this  category*     Some  of  the  struetuml  a' 
the  kidney  are  of   greater  pathulogical  than  elinica]  interest,     iuhml 
receive  only  brief  consideration* 

Renal  Cysts— Cystic  Degeneration  of  the  Kidneys, 

The  occurrence  of  cysts  in  chronic  Bright 's  dt.sease,  e«fpecialty  in  the  nm^j 
granular  kidneys,  has  already  been  mentioned.     These  cysts  aro  rarely  hf^^ 
than  a  pea.     They  frequently  contain  a  colloid  substance.     They  arc  d*** 
oped  chiefly  in  the  cortical  substance.     They  arc  attributable  to  dilatj  " 
Bowman's  capsules  and  of  portions  of  the  uriniferous  tubes,     Simila/I 
are  ot\en  found  in  senile  atrophy-  of  the  kidney.     Cysts  may  he  fomird 
otherwise  healthy  kidneys.    These  are  of  pathological  rather  ttian  of  cliuit*«l 
interest. 

Sometimes  the  kidney  is  converted  into  a  mass  of  cysts  between  winti 
little  or  no  renal  parenchyma  can  be  discovered.  This  is  the  cy^k  ln*f^'M 
or  cf/nttc  defeneration  of  (he  kitinry.  Sometimes  only  one,  but  usuaIIv  M* 
kidneys  are  affected,  although  n^t  necessarily  in  the  same  degree,  ^'p^^ 
degeneration  of  the  kidney  may  be  a  congenital  or  an  acquired  coixiiti^'^^l 

*  BotUon  Medieal  find  Snjyi4:n}  Jnurnaf,  July  9,  1868. 

'  Vide  articles  by  Dr,  V.  B,  Gif»ney  in  the  Anicrmin  Joumai  of  OhtUlrtrfy  ApfiJ.  l^^ 
in  the  Attwrii^an  Jnnrnal  of  th^  MiviinU  S*nfnrts^  April,  1KT7,  and  Oct.,  l^S;  »nd  in  ♦'" 
Chiffifjn  M*'(t\fnl  J ntinw I,' J un^  1880.  To  the  last  of  the0«  anides  b  added  i  ftill  ^^ 
liograpby  of  thii$  diiea&e. 
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!  kidneys  developed  during  intra-uterine  life  may  attain  an  enormous 
0  as  to  prove  a  serious  mechanical  obstacle  to  the  birth  of  the  foetus. 
svere  grades  of  this  degeneration  render  the  foetus  non-viable,  but  the 
r  grades  can  be  tolerated  after  birth.  In  many  cases  there  is  some 
niaiformation  in  the  body.  Cystic  degeneration  of  the  kidney  is  less 
lut  in  adults  than  in  the  foetus.  The  causes  and  the  symptoms  of  this 
ion  are  not  well  understood.  An  advanced  degree  of  cystic  degenera- 
)  sometimes  found  at  autopsies  of  persons  who  had  presented  no  symp- 
referable  to  the  kidneys  during  life.  There  is  no  doubt,  however,  that 
mctions  of  the  kidneys  may  be  so  impaired  by  the  cystic  formations 
ieath  may  result  therefrom,  usually  with  uraemic  symptoms.  Sometimes 
ia  develops  rapidly.  In  the  recorded  cases  the  urine  has  been  rather 
sed  than  diminished  in  quantity.  The  specific  gravity  is  low.  Albu- 
ia  is  a  frequent  but  not  a  constant  symptom.  The  development  of  a 
'  is  an  important  symptom  in  some  cases.  Without  this  symptom  the 
38is  is  impossible,  and  with  it  the  existence  of  cystic  degeneration  is  not 
determined.  Hypertrophy  of  the  heart  has  been  known  to  result  from 
metamorphosis  of  the  kidneys.  In  most  cases  in  which  renal  symp- 
developed  the  affection  had  been  considered  as  Bright's  disease  prior  to 
itopsy.  No  other  mode  of  formation  of  renal  cysts  than  by  dilatation 
i  tubes  and  of  Bowman's  capsules  has  been  proven. 

Echinococcus  or  Hydatids  of  the  Kidney. 

datids  in  the  kidney  are  in  all  respects  similar  to  those  in  other  organs — 
:ample,  the  liver  (vide  p.  618  et  seq.) — and  a  description  of  them  need 
J  here  repeated.  They  occur  in  the  kidney  more  frequently  than  in  any 
organ  except  the  liver  and  the  lungs,  but  according  to  Davaine  they 
reive  times  less  frequent  in  the  kidney  than  in  the  liver.  Men  are 
r  affected  than  women.  The  disease  is  rare  in  this  country.  One  kid- 
ily  is  affected  as  a  rule  to  which  there  are  very  few  exceptions.  They 
/,  therefore,  diminish  the  excretion  of  urine  sufficiently  to  occasion  urse- 
If  they  interfere  with  the  excretory  functions  of  the  affected  kidney, 
ngmented  functional  activity  of  its  fellow  makes  up  for  the  deficiency, 
g  as  an  hydatid  cyst  remains  intact  within  the  renal  parenchyma,  it  gives 
t  no  well-marked  symptoms,  and  it  may  remain  completely  latent  for  an 
lite  period.  It  has  been  found  after  death  when  no  renal  trouble  had 
nanifested  during  life.  It  may  attain  a  sufficient  size  to  form  a  tumor 
>tible  by  palpation.  The  symptoms  to  which  it  gives  rise  depend  on 
mation,  ulceration,  and  the  discharge  of  echinococci  in  different  direc- 

bydatid  cysts  open  into  the  pelvis  of  the  kidney,  the  echinococci  pass 
^h  the  ureter  into  the  bladder  and  are  discharged  with  the  urine.  In 
passage  along  the  ureter  they  may  give  rise  to  the  same  train  of  symp- 
is  the  passage  of  a  renal  calculus ;  in  other  words,  to  renal  colic.  They 
Iso  give  rise  to  more  or  less  trouble  in  their  passage  through  the  urethra. 
5  to  their  elasticity,  echinococci  of  considerable  size  may  pass  into  the 
sr  and  through  the  urethra  without  great  difficulty  and  without  much 
Cases  have  been  reported  in  which  they  were  discharged  in  great  num- 
Their  passage  may  be  accompanied  by  hsematuria  and  pyuria.  The 
is  due  to  suppuration  of  the  hydatid  cyst  or  to  pyelitis.  The  opening 
!  cyst  is  most  frequently  into  the  pelvis  of  the  kidney.  Echinococci  may 
the  nuclei  of  calculi  in  the  pelvis  of  the  kidney  or  in  the  bladder. 
s  hydatid  cyst  sometimes  develops  in  a  direction  toward  the  surface,  of 
Idneys  and  opens  into  the  circumrenal  areolar  tissue.    Suppuration  takes 
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place  and  im  ubscess  forms  in  the  hmibar  region^  wliich  t»1i«mi  ope 
allowed  to  open  ^porilaiieouslj  gives  exit  to  cchinococci  togt»th*!r  witU  jmi  i 
greater  or  less  quantity.  Hydatid  cysts  in  the  kidneys  htive  Wmi  kiiotiM 
open  into  the  stoiuuch,  intestinal  canal,  and  even  into  th«*  lung^,  tiit"  fcliina 
cocci  in  the  latter  ease  being  expectorated.  It  is  possible  that  Uttrc.  w  i 
other  situations^  tlie  parasites  sotnetinies  die,  anti  the  cyst  c^ntnictd  wd  li^ 
comes  obliterated,  or  contains  a  certain  amount  of  calcareous  nsattcr.  a  •jwjiitj 
neons  cure  in  this  way  taking  place.  Instances  of  this,  however,  ate  eitn^uef 
rare,  and  their  occurrence  has  been  denied. 

The  DIAGNOSIS,  prior  to  the  discharge  of  the  content*  of  the  brdatid  cy 
in  some  one  of  the  situations  named,  can  be  made  positive  only  by  a  mien 
scopical  examination  of  the  liquid  contained  in  the  cyst,  obtained  by  i 
of  an  exploratory  puncture  and  aspiration.     The  diaj^nostic  chanct^n  ] 
taininj?  to  the  li(|uid  are  the  same  as  in  hydatids  of  the  liver.  ( Vv^-^ 
Tlie  hydatid  fremitus  is  a  sig^n  rarely  available  in  cases  of  renal  n 
Hydatids  in  the  kidney  are  sometimes  not  readily  differentiated  In- 
tids  in  the  liver  or  the  spleen.     Simon  recommends  an  exploration  hy  i»«H 
of  the  hand  introduced  within  the  large   intestine,  in   order  to  dctcniiia 
whether  the  hydatid  tumor  be  renal  or  not.* 

The  TBEATSJENT  is  chiefly  surgical.     .\n  attempt  should  f 
destroy  the  parasite.     For  this  simple  aspiratioti  somettmei- 
troly>»is  is  sometimes  effectual.     The  more  effective  measure  i^  optaia 
cyst.     Simon's  operation  is  as  follows:  He  thrusts  in  two  canula?,  ar>dt 
them  to  remain  until  adhesions  have  formed,  and  then  he  connects  by  inriKifli 
the  two  openings  made  by  the  canuUe.     When  the  tumor  is  large  emuight 
cause  projection  of  the  abdominal  parietes  it  is  time  to  resort  to  surgical  'mM4 
Terence.    Simon  advises  first  to  make  trial  of  aspiration  and  cleetrolyjiis.  Thcs 
are  harmless  measures.    If  at  the  end  of  six  months  they  be  found  nuttoluvi 
succeeded,  the  cyst  should  be  opened  in  the  manner  Just  described. 


Renal  Tuberculosis— Renal  Phthisis. 

Tubercles  appear  in  the  kidneys  in  the  following  conditions:  l/Ini 
miliary  tuberculosis;  2,  as  a  secondary  event  in  pulmonary  phthisi* ,  3, iti I 
primary  tuberculosis  of  the  geni to-urinary  organs.      Miliary   tubercle*  *n 
usually  present  in  the  kidneys  in  acute  miliary  tubercuhW?*      They  give  ri« 
to  no  symptoms,  and  therefore  do  not  claim  clinical  coii  S<*,  t^ 

the  few  miliary  tubercles  or  somewhat  larger  caseous  no«li  *b  »r*  fr< 

quently  found  in  the  kidneys  in  pulmonary  pbthisU  are  wiihout  cli»ictl  ^ 
ni&cance. 

There  may  be  formed  in  the  kidney  large  and  small  cheesy  masses,  iocflfl>"| 
panied  usually  by  ulcerative  destruction  of  the  affected  tissues  and  by  ^bb»1* 
cjiseous  deposits  in  the  renal  pelvis,  the  uret^r^  and  other  parts  of  llio  jettiita 
urinary  apparatus.  This  condition  is  called  renal  phthisis,  nephrO'pbthi»i?/"'i 
genito-urinary  tuberculosis.  Extensive  tuberculous  infiltration  "d'  tlu*  ViJnt)! 
and  other  parts  of  the  genito-urinary  system  may  be  secondary  to  pulnu>n*fy 
tuberculosis,  to  tuberculosis  of  bone,  or  to  tubfreuU>»is  in  uther  MtQJit'^*^ 
but  it  is  most  frequently  a  primary  disease.  Primary  genito-urinary  ta^f" 
eulosis  is  far  more  common  in  mates  than  in  females.  In  females  pritB^fT 
tuberculOv^is  of  the  uterus  and  of  the  Fallof>ian  tubes  is  more  comiuailJ"^ 
primary  tuberculosis  of  the  urinary  organs.  The  primary  tuWrcnIous  T 
in  genito-urinary  tuberculosis  in  males  is  most  fr4H|urntly  in  the  i« 
epididymis,  seminal  vesicles,  or  prostate.  From  these  organ*  the  tub 
may  extend  to  the  renal  pelvis  and  kidney,  involving  usualtyy  aJtliau^k  ^ 

*  I>i€  Eckinoooecuaeyat£n  der  iHertn,  Stuttgart,  16T7. 
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ilwiys,  the  bladder  and  ureter.  Less  frequently  the  tuberculosis  extends 
downward  from  the  kidney  to  the  bladder  and  genital  glands.  In  rare 
insttnces  the  affection  is  confined  to  the  Kidney  and  renal  pelvis. 

In  renal  phthisis  caseous  masses  usually  first  involve  the  pyramids  and 
then  extend  to  the  cortex.  These  cheesy  masses  generally  soften  and  form 
anties,  which  usually,  but  not  necessarily,  communicate  with  the  renal  pel- 
m  The  whole  organ  may  be  destroyed  by  this  process  of  softening  and 
of  excavation.  Sometimes  only  one,  but  usually  both  kidneys,  are  aflbctcd, 
iltliough  often  in  unequal  degree.  The  diseased  kidney  is  usually  enlarged, 
iHit  it  may  be  shrunken.  The  mucous  membrane  of  the  pelvis  and  of  the 
ireter  is  usually  thickened  from  infiltration  with  fresh  and  caseous  tubercu- 
loos  material,  and  it  presents  ulcerations  in  some  places.  As  in  other  situa- 
tioiis,  inflammatory  processes  are  combined  with  the  tuberculous.  Tlie  lumen 
flf  the  uret«r,  as  a  rule,  in  certain  places  is  diminished,  and  as  a  consequence 
tk  pelvis  of  the  kidney  is  dilated,  so  that  pyonephrosis  often  complicates 
the  disease.  Tuberculous  nodules  and  ulcers  may  be  present  in  the  blad- 
der. There  usually  are  tuberculous  nodules  in  the  testicles  or  in  the 
piwtate. 

The  tubercle  bacilli  can  generally  be  demonstrated  in  the  tuberculous 
depodts.  In  secondary  genito-urinary  tuberculosis  the  bacilli  may  be  car- 
M  to  one  of  the  genito-urinary  organs  by  the  blood.  It  is  probable 
tint  the  ordinary  mode  of  infection  in  primary  genito-urinary  tuberculosis 
u  by  the  entrance  of  the  bacilli  through  the  urethra. 

Acute  miliary  tuberculosis  and  pulmonary  tuberculosis  may  be  sequences 
rf  primary  genito-urinary  tuberculosis. 

The  SYMPTOMS  of  renal  phthisis  are  generally  those  of  a  severe  pyelitis 
nd  cystitis  combined.  In  most  cases  there  is  pain  in  the  region  of  one  or 
f  both  kidneys.  The  pain  is  usually  dull,  but  there  may  be  paroxysms  of 
?vere  pain.  Attacks  of  renal  colic  may  be  caused  by  the  passage  of  blood 
r  of  caseous  masses  along  the  ureter.  The  urine  contains  pus,  and  at  times 
lood.  The  haematuria  is  generally  moderate  in  degree,  but  it  may  be  severe. 
he  reaction  of  the  urine  is  acid  unless  a  severe  cystitis  be  developed.  Detritus 
msisting  of  cheesy  particles  and  of  connective-tissue  fibres  is  occasionally  but 
>t  fflequently  found  in  the  urine.  Of  capital  importance  in  the  diagnosis,  is 
e  discovery  of  tubercle  bacilli  in  the  urine.  By  careful  search  these  can  bo 
und  in  the  majority  of  cases.  The  method  for  detecting  them  is  similar  to 
at  employed  in  examining  the  sputum  (p.  199).  When  they  are  discov- 
ed  the  diagnosis  of  tuberculosis  involving  some  part  of  the  genito-uri- 
rj  tract  is  established,  but  the  exact  location  of  the  tuberculosis  remains 

be  determined  by  symptoms.  Inoculation  in  the  anterior  chamber  of  a 
bbit's  eye  with  urine  from  cases  of  genito-urinary  tuberculosis  produces 
berculosis  in  the  animal  operated  upon.  This  procedure  has  been  recom- 
snded  for  diagnostic  purposes.  Physical  examination  of  the  region  of  the 
inej  will  sometimes  reveal  a  tumor,  but  often  this  examination  yields  only 
gative  results.  It  is  important  to  examine  the  testicles  and  the  prostate 
ind  for  tuberculous  infiltration.  The  lungs  and  other  organs  are  also  to  be 
amined  for  tuberculous  lesions.     Constitutional  symptoms  develop  sooner 

later.  These  are — hectic  fever,  chills,  night-sweats,  j)rogressive  emaciation, 
d  loss  of  strength.  There  may  ])e  diarrhoea  with  or  without  tuberculous 
testinal  ulceration.  Waxy  degeneration  of  the  organs  is  an  occasional 
salt  of  renal  phthisis.  Uracmic  symptoms  do  not  usually  develop  in  the 
une  of  renal  tuberculosis.  Bright's  disease  may,  however,  occur  as  an 
tercurrent  affection. 
Senal  phthisis  terminates  fatally  in  the  great  majority  of  cases.    The  dura- 
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lion  gonorally  is  tiot  loiifrcr  tlian  one  or  two  Tears.     If  the  a^eclion  ' 
ited  in  ona  kidney,  recovery  may  tjike  place. 

Tlic  TREATMENT  i»  directed  to  the  {general  condilion  of  tl^ 
the  palliation  of  local  symptoiDa,     The  pcneral  hcultli  im  ii 
improved  as  far  as  possible.     The  treatment  of  thi^  local  syn 
to  that  in  otijer  cases  of  pyelitis  and  of  cy^titia.     The  genci 
treatment  are  similar  to  those  in  cases  of  pulmonary  plitbiaLa. 


Carcinoma  of  the  Kidney. 

A  great  \*ariety  of  tumors  form  in  ibe  kidney,  but  only  cancer  and  wrcnii 
are  of  much  clinical  importance.  Sarcoma  of  the  kidney  i*  infre»|a<!nt. 
when  it  pves  rise  to  symptoms  it  cannot  usually  be  di<^tinguisb<rd  from 
ccT.  Cancer  may  occur  in  the  kidney  as  a  primary  or  as  a  secondary  ijruinl 
It  develops  secondarily,  cither  irt  the  form  of  metastases  or  as  a  contiiiuuil 
growth  from  adjoining  parts.  Secondary  renal  cancer^  although  more  ftl 
qnent  than  the  primary  form,  rarely  attains  a  Iarg<^  siae  or  gives  nVn 
iymptoms  drawinjr^  attention  to  the  kidneys.  It  has  murh  Icis  elinia 
importance  than  primary  carjcer,  an<l  the  latter  is  the  ff»rm  to  \*c  ci)a**iil<*! 
in  this  article-  Primary  cancer  of  the  kidneys  is  a  rare  disease^  iililiyug 
less  infrequent  than  wa«  formerly  believed.  It  occur;^  oftcncr  in  the  fin 
decade  of  life  than  in  any  succeeding  decade,  an<l  in  this  it  differs  from  ml 
cer  in  other  situations,  Rohrer  has  collected  115  crises  of  prinury  rrail 
cancer.  Over  one-third  of  the  cases  occurred  within  the  first  ten  T<*»r!»<! 
life.  The  next  largest  number  of  cases  were  tboso  between  fifty  aa^ 
years.  Notwithstanding  its  infref|uency,  cancer  of  the  kidney  is  tboT 
oft4?nest  met  with  in  childhood.  Of  the  ca*«>s  of  renal  cancer  io  cUi* 
far  the  largest  number  fall  within  the  first  five  years  of  life.*  Io  tt 
instances  it  has  been  observed  as  a  congenital  afTection,  In  the  mi^O 
cases  primary  cancer  of  the  kidney  i»  unilateral.  It  may,  however^  def 
a  primary  affection  in  both  kidneys**  31ales  are  somewhat  more  frwji 
affected  than  fenutles- 

Kenal  cancer,  in  the  great  majority  of  cases,  belongs  to  the  soft  ormf^i* 
lary  variety.  Cancer  in  this  situation  may,  however^  present  all  gra*ic* ' 
transition  between  the  medullary  and  the  scirrhfms  forms.  Colloid •rrnil 
cancer  has  also  been  described.  The  new  growth  may  appear  vliiwr  i*  i 
diffuse  infiltration  of  the  kidney  or  in  a  nodular  form.  There  may  W  rcia 
nants  of  intuet  renal  tissue  or  the  etilire  pareuehyma  may  be  dfitrn)«4 
The  6i«e  of  the  tumor  is  in  many  cases  enormous,  and  it  is  a  reiaafit'di') 
fact  that  relatively,  and  almost  absolutely,  the  largest  tumors  ntv  niH  \ 
children.  According  to  t?ir  William  Roberta,  the  average  weight  in  cUff 
8}  ponnds  and  in  adults  9}  pounds.  The  maximum  weight  wa»  31  [ 
and  this  was  observed  in  a  child.  In  the  most  freijuent  form  of  renal  c»i» 
the  consistence  ts  soft.  Not  infrcfjuently  cavities  form  r- 
degenerated  cancerous  material.     From  the  fluctuating  f 

*  R*ihrer,  Dit*  pHmHrt  Nkrtnmrtmfmu  Inaug.  Dis».,  Zurich.  IS74.  Of  107  ' 
which  the  ujre  of  the  patient  was  st/ifed,  37  wi?re  lfe*s  th.nii  !•  \  ^  '- 
and  twenty,  5  Ixftwi'cn  twenty  and  thirty.  10  hi-rweuo  ihin 
aritl  filly,  17  Wtween  fi(ly  nnd  Rixty.  10  hetw*t»^n  sijcry  mv] 
anil  eijirliiv,  and  U  were  clej«cn>»eil  dimply  a^  adoltA,  Of  J 
colleete<i  liy  HinM^bffpnmtf  ilSOS),  15  wen?  of  (he  kidnev 
cjweers  in  childhood  full  within  the  fin*t  four  ycnrs  of  life  iHi»iir*r«. 

*  Of  114  cases,  the  cancer  vim  .52  time*  on  the  rij^ht  irt«U%  50  time*  on  th»  l^ltf 
12  tinicft  bibiteral.      Tn  rhihlren  the  left  kidnev  wrai  ofteoer  nfledcd  than  iW  (v*  . 
(2J  :2f.     In  ad«Us»  the  ripht  of\ener  than  the  left  ^5:  4).    BilaUrral  caaac*  o» « ^ 
equal  frequency  in  children  find  in  adults  •  Rolirerj. 
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ft^ned  masses  renal  cancer  has  often  been  punctured  during  life  under  the 
pposition  that  a  cyst  or  an  abscess  was  present.  The  color  is  not  uniform. 
iDttost  cases  a  section  of  the  tumor  presents  a  whitish  or  yellowish  appear- 
ice  mottled  with  red  and  brown  portions.  The  red  portions  are  due  to 
lated  blood-vessels  and  to  hemorrhages.  When  their  number  is  large  the 
d  patches  give  a  hemorrhagic  aspect  to  the  tumor,  whence  it  derives  the  name 
Dgus  haematodes.  The  brown  portions  result  from  pigmentary  changes  in 
ood-extravasations.  Sometimes  the  tumor  is  confined  within  the  capsule,  and 
other  times  it  invades  surrounding  parts.  In  some  cases  the  appearance  is 
I  if  the  tumor  took  its  origin  in  the  connective  tissue  or  the  lymphatic  glands 
lOut  the  kidney,  and  secondarily  invaded  this  organ.  Those  who  maintain  the 
»ithelial  origin  of  cancer  are  unwilling  to  admit  that  it  ever  develops  primarily 
the  perinephritic  tissue.  The  tumor  usually  contracts  adhesions  to  sur- 
Qoding  parts,  but  sometimes  a  cancerous  kidney  is  movable.  In  nearly  all 
jses  the  colon  lies  in  front  of  the  tumor.  Secondary  cancerous  growths  arc 
und  in  other  organs  in  rather  less  than  half  the  cases  of  cancer  of  the  kid- 
»y.  It  is  a  peculiarity  of  primary  renal  cancer,  especially  in  children,  that 
gives  rise  to  metastases  less  readily  than  cancer  in  other  situations.*  The 
eondary  deposits  are  met  with  most  frequently  in  the  retro-peritoneal  glands, 
e  lungs,  and  the  liver.  The  frequency  with  which  the  renal  vein  is  involved 
the  new  growth  explains  the  common  occurrence  of  secondary  cancerous 
iposits  in  the  lungs,  as  by  this  implication  of  the  veins  cancerous  material 
ly  gain  access  to  the  blood-current.  Metastases  are  rare  in  the  lower  uri- 
iiy  passages,  but  cancer  of  the  kidney  frequently  grows  continuously  into 
e  renal  pelvis,  and  it  may  invade  the  ureter.  It  is  not  rare  to  meet  with 
Iculi  in  the  pelvis  of  a  cancerous  kidney.  It  is  exceptional  for  renal  car- 
Doma  to  cause  ulceration  of  the  superjacent  integument.  The  intestine, 
pecially  the  overlying  colon,  may  be  perforated  by  the  cancerous  growth, 
itestinal  fistulas  opening  externally  have  been  caused  by  this  disease.  The 
irtebne  in  some  cases  are  involved  in  the  malignant  growth.  Pressure  upon 
le  inferior  vena  cava  may  cause  oedema  of  the  lower  extremities.  Ascites 
rirc.  Displacements  and  distortions  of  the  abdominal  organs  are  often  the 
salt  of  pressure  from  cancerous  tumors  of  the  kidney.  The  diaphragm 
tay  be  pushed  upward  and  the  lungs  compressed.  If  the  disease  be  uni- 
itenl  the  kidney  unaffected  by  cancer  is  generally  hyperaemic.  Amyloid 
egeneration  of  the  kidney,  as  well  as  of  other  parts,  may  be  caused  by 
»al  cancer. 

Upon  microscopical  examination  the  tumor  presents  the  arrangement  of 
dls  in  alveoli  with  intervening  stroma,  which  was  described  as  characteristic 
r  cancer  in  Part  I.  p.  44  et  seq.  The  microscopical  appearances  as  regards 
ie  size  of  the  alveoli,  the  shape  of  the  cancer-cells,  the  amount  and  character 
f  die  stroma,  the  degree  of  vascularity,  vary  in  different  cases.  The  dcsigna- 
OD  of  the  tumor  as  medullary  or  as  scirrhous  depends  upon  these  variations, 
I  has  also  been  explained  in  the  article  on  Carcinoma  in  Part  I.  In  the  soft 
mil  cancers,  which  is  the  most  frequent  form,  the  alveoli  are  separated  by 
mall  amount  of  stroma  and  are  usually  large.  It  is  a  peculiarity  of  soft 
iBcer  of  the  kidney  that  the  alveoli  may  be  separated  from  each  other  in 
me  places  by  nothing  but  blood-vessels,  the  appearance  being  that  blood- 
esMla  actually  penetrate  the  alveoli.  The  stroma  of  these  cancers  in  its 
JiB^  amount  of  fibrillated  connective  tissue  resembles  the  normal  intcr- 
titiai  tissue  of  the  kidney.  The  stroma  is  not  in  all  places  as  thin  as  has 
een  described,  and  it  may  be  abundant.  In  some  eases  the  cancer-cells 
BMmble  the  epithelium  of  the  convoluted  tubes,  being  very  granular  and 

'  According  to  Kuhn,  secondary  ^owths  are  found  in  28  per  cent,  of  the  cases  in 
kildren,  and  in  44  per  cent,  in  adults  {loc,  eii,). 
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intlistinctly  separated  from  each  other.     They  an»,  howcTer,  alvrars  iH 
ill  tihupe.     Cylindrical-celled  epitholimna  of  I  he  kidnt-y  Iudh  Im  *<n  i\r^ 
Wa^aicr.    AValdeyer,  Klebs,  rercverseff.  and  utherb  have  de.-t 
detail  the  development  of  oiiiicerous  alveoH   from  the  urini) 
of  cancer-cella  frum  the  cpitheliuin  of  these  tuhe»,  the  tuhei*  beciiiuing 
and  irregular  in  shape,  and  giving  aff  processeg;   and   witlun  the!s«j 
branching  tubes  the  epithelial  cells  proHlentte.     In  the  injinfdiat*  nr 
hood  of  the  cancerous  growth  the  inlerj^titial  tissue  of  the  kiducy  i 
increased  in  amount,  and  the  tubes  are  in  Home  places  eompressifdj 
others  dilated.     Cancer  seems  to  take  its  origin  more  frei|ueiiUy 
cortical  than  from  the  medullary  tubes. 

In  a  clinical  point  of  view,  as  already  stated^  secondary  eanf**?  of  tH»»  \m 
ney*  hns  little  interestt*     It  is  generally  latent  a*  reganls    ' 
toma.      Both  kidneys  are  affected^  as  the  rule.     The  dis^ease 
fiufficiently    to   form   appreciable   tumors,   and   tiiere   niuy    be   ii« 
denoting  renal  disturbance.     Primary  cancer,  on  the  other  hanl 
unilateral^  and  in  a  large  proportion  of  cases  it  gives  ri^^c  u> 
direct  attention  to  the  kidney.     Lumbar  pain  on  ihe  alJcctt  ;  M 

down  the  ureter  to  the  thlj^h,  may  be  a  more  or  less  prominent  ^yiufita 
but  it  is  not  so  except  in  a  certain  proportion  of  Cft«cs;  an*l  *^^'^  ^vn 
for  a  long  time  may  be  wanting.     There  are  loss  of  app^ 
emaciation,  and  other  symptoms  which  belong  to  the  cancehu^  .  ♦mrxa 
denote  an  inroad  upon  the  constitution,  hut  they  may  be  long  deferred.    TW 
diagnosis  hinges  upon  the  discovery  of  a  renal  tumor. 

The  tumor  is  felt  between  the  riba  and  tlie  pelvis  laiero-antmorly. 
varies  greatly  in  size  and  form  in  different  cases.     It  may  b 
closed  hand  or  a  child's  head,  and  in  young  wubjeces  it  >• 
enormous  dimen!<ions,  as  in  the  case  cit^4  by  Roberts,  in  whiih  tin*  w*^ 
of  the  tumor  was  31  pounds.     In  the  pictorial  reprc^tf-ntation  of  thnt  c«j#t 
enormously  enlarged  abdomen  contrastK  strikingly  with  the  aitonuatJ 
and  limbs.     The  tumor  may  be  smooth  or  lubulatc*!     Tlie  aortic 
may  cause  it  to  pulsate,  resembling  in  thi^  respect  an  nneurisntal  Itimcr. 
may  be  hard  and  retsisting  to  the  touch  or  it  may  give  a  sense  of  lluctuAt»<« 
It  is  sometimes  hard  to  the  touch  in  .some  and  soft,  in  other  partf*    Tlie 
tumor  sometimes  retains  the  shape  of  the  kidney,  although  much  mh^ 
but  oftener  there  is  so  much  distortion  that  the  shape  is  of  no  vtlu<  h  tl 
diagnosis.     The  cancerous  disease  may  extend  to  the  neighboring  lymfbd 
glands,  and  these  may  form  a  mass  which  may  exceed  in  feiic  the  rnUrjr 
kidney. 

The  first  point  with  reference  to  the  dtaqnosis  in  to  il<?t«nnin«»  tliti  tB 
tumor  is  renal.     It  is  to  be  discriminated  from  enlargement  of  tl 
spleeUi  from  an  ovarian  and   from  a  fceal  tumor.     It  i^  ^Itn^n  n 
necied  with  the  liver  or  the  spleen  if  the  linger??  can  b* 
lower  margin  of  these  organs  and  the  tumor.      Thi'  cvi*i. 
cu-?^ion  must  not  be  too  confidently  relied  upon.     The  renal 
behind  the  intestine,  and  therefore  a  tympanitic  resonance  i- 
by  percussing  over  it;  but  it  is  common  to  find  this  resonance  orer  ( 
and  tlie  spleen,  owing  to  its  being  conducted  from  the  calon  and 
upward  to  a  greater  or  lej*s  height.     Hence  the  resonance  over  the  \it 
over  the  spleen  may  be  tympanitic,  allhough  no  part  of  the  r  -     • 
ated  over  these  organs*     On  the  other  hand,  the  portion  of  j 
over  a  renal  tumor  may  not  at  all  times  contain  gas,  and  iL 
iliitness  on  pcrcustiion.     Too  much  reliance  on  a  tympanitic  r 
abdominal  tumor  aa  a  differential  point  is  likely  lo  lead  tu  crrwr  m  Ui- 
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■MIS.  A  cancerous  kidney  usually  becomes  closely  adherent  to  adjacent  parts, 
tid  it  is  not,  like  the  liver  and  spleen,  lowered  by  the  descent  of  the  diaphragm 
ii  inspiration.  An  ovarian  tumor  differs  in  being  found  at  first  in  the  iliac 
fona,  and  as  it  increases  in  size  it  extends  upward,  whereas  an  enlarp^ed  kid- 
lej  iii  at  first  felt  in  the  hypochondrium,  and  as  it  enlarges  it  descends.  For 
hrtlier  diagnostic  evidence  of  ovarian  tumors  the  reader  is  referred  to  works 
«■  gjnascology.  Fecal  tumors  have  their  characteristics  which  have  been 
MBttdered  (p.  506). 

A  renal  cancer  is  to  be  discriminated  from  other  affections  of  the  kidney 
-mamely,  hydronephrosis,  pyonephrosis,  renal  abscess,  hydatid  disease,  and 
ejBtic  degeneration.  Relying  upon  palpable  characters  of  the  tumor  this  is 
l^DO  means  easy.  With  reference  to  this  differentiation  the  antecedent  and 
coBComitant  symptoms  are  to  be  considered,  and,  as  bearing  on  both  the  seat 
ud  the  character  of  the  tumor,  hscmaturia  is  pre-eminently  a  diagnostic 
ifBptom. 

Bsematuria  and  the  existence  of  a  tumor  referable  to  the  kidney  render 
the  diagnosis  of  renal  cancer  almost  positive.  The  analysis,  however,  of  59 
aies  by  Sir  William  Roberta  gave  28  in  which  haematuria  did  not  occur,  and 
d  the  larger  collection  of  cases  by  Rohrer  this  symptom  was  present  in  only 
U  per  cent.  The  absence  of  ha[^maturia  therefore  by  no  means  excludes 
aiDoer.  Hasmaturia,  too,  without  tumor  is  not  evidence  of  renal  cancer.  It 
u  the  conjunction  of  the  haematuria  and  the  tumor  which  establishes  the 
itgnosis,  and  a  positive  diagnosis  is  not  possible  unless  these  two  events  be 
MDJoined.^ 

The  haematuria  may  occur  for  the  first  time  early  or  late  in  the  progress 
of  the  disease.  It  often  recurs  more  or  less  frequently  after  irregular  inter- 
Tth.  The  hemorrhage  is  sometimes  profuse,  and  sometimes  it  is  small.  Clots 
fcrmed  in  the  calices  or  the  pelvis  of  the  kidney  in  passing  through  the  ure- 
ter may  give  rise  to  all  the  symptoms  which  attend  renal  colic.  The  coagula 
kiome  instances  become  moulded  in  the  ureter,  and  appear  in  the  urine  in 
the  form  of  casts  resembling  lumbricoid  worms.  Many  of  these  were  passed 
iBAcase  which  came  under  my  observation.  The  coagula  may  obstruct  the 
weter  and  give  rise  to  hydronephrosis.  The  blood  sometimes  coa^rulates  in 
tbe  bladder,  and  the  coagula  are  with  more  or  less  difficulty  expelled  through 
Ae  urethra. 

The  mistake  is  often  made  of  supposing  that  the  urine  may  contain  cells 

CstiDctive  of  cancer.     It  is  perhaps  true  that  cells  from  the  tumor  may  be 

eootained  in  the  urine,  but  these  cells  have  no  characters  by  which  they  can 

k  distinguished  as  cancer-cells.      The  normal  epithelial  cells  lining  the  urin- 

nj  bladder  present  such  a  great  variety  of  forms  that  they  arc  often  taken  as 

m  physiological  type  or  paradigm  of  cancerous  cells.     There  is  no  instance 

of  toe  diagnosis  having  been  based  upon  the  recognition,  in  the  urine,  of 

■awe^  of  cancerous  tissue  of  sufficient  size  to  enable  an  alveolar  structure 

to  be  determined.     If  blood  or  pus  be  contained  in  the  urine,  there  is  of 

floarse  a  certain  amount  of  albuminuria ;    but  if  these  elements  be  absent 

Kiitl  cancer  may  exist  without  any  trace  of  albumen  in  the  urine.     The  dis- 

otae  may,  however,  be  attended  by  changes  in  the  kidney  which  give  rise  to 

connderable  albuminuria. 

The  TERMINATION  in  cases  of  renal  cancer  is  inevitably  in  death,  sooner  or 
later.     The  duration  of  the  disease  in  children  is  shorter  than  in  adults.     Sir 

'  With  reference  to  these  two  diagnostic  events — namely,  tumor  and  lijpmaturia — 
2ohrer  divides  his  115  eases  into  four  classes,  as  follows:  1,  in  3G  c.ises  tliere  was 
luther  tumor  nor  hiematuria,  and  the  disease  was  therefore  unsuspe<'ted ;  2,  in  12 
9MMI  there  was  hiematuria  without  tumor ;  3,  in  25  cases  tliere  were  botli  tumor  and 
4y  in  42  cases  there  was  tumor  without  haematuria. 
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Vi^Wlmu  Roborts  found  tlie  average  duration  in  clnldren  in  be  aWut  »^ 
months,  the  extremes  being  ten  weeks  and  over  a  yenr.  In  adiilis  the  *?cn 
duriition  was  two  and  a  half  years,  and  the  extrem«::s  fiv<*  months  and  seii 
years.  Uuhrer  from  his  statistics  reaches  similar  rei<ulrs.  It  is  lobe  nhKr 
that  in  the  eases  embraced  in  the.ne  statistical  analyses  the  latent  j^uq 
disease  wlien  there  were  no  symptoms  present  cannot  be  taken  into 
and  there  is  reason  to  believe  that  this  latent  period  may  be  of  lone  dunli 
Wharry  mentions  a  qiw*:  which  prnved  to  be  one  of  renal  cancer  in  wk 
tumor,  gradually  increa?iing  in  size,  had  been  ascertained  fnurt<»«  " 
before  death/  Duniop  has  reported  two  cases,  tho  duration  havifl 
a^jeertiiined  to  have  been  in  one  between  ten  and  twelve  yearj*  and  In  1 
other  sixteen  yeans.*  Rohrer  cites  a  eado  which  lasted  seventeen  Tc 
These  are,  of  eour^%  exceptional  cases,  but  it  is  a  noteworthy  fact  that 
cer  in  this  situation  is  tolerated  in  some  instances  for  a  very  lon|f  peif 
a  great  length  of  time  may  elapse  without  much  eonntitutional  di»li 
On  the  other  hand,  in  some  caeed^  e^^peeially  in  children,  the  tuinor^ 
with  astonishing  rapidity. 

It  is  a  peculiar  feature  of  primary  cancer  seated  in  the  kidn 
ency  is  much  less  here  than  in  other  situations  to  extend  io  n 
or  to  trivc  rise  to  metastatic  eaneeroua  diseas»e  in  situation  r(U 

Heredity  seems  not  to  be  involved  in  the  causation  of  tL 
ation.     liespeeting  the  causation  nothing  is  known. 

The  Indications  fiir  TUEATMENT  have  reference  in  some  cases  to  htnll 
pain,  to  the  occurrence  of  renal  colic,  to  nrethnit  obstruction  from  clot*,! 
the  removal  of  coa^rula  from  the  bladder,  to  luematuria  when  the  henjurrliaj 
i»  profuse,  and  to  oilier  effects,  symptoms,  or  eompUeationd  which  are  li^bj 
to  occur  during  the  progress  of  the  di&ea&e.  Aside  from  meetin>;  thirds  iw' 
cations,  the  object  of  treatment  i*  to  render  the  system  tolerant  of  the  dij 
as  completely  and  as  long  as  po&siblo.  The  measures  for  this  object  An^tl 
same  as  in  other  diseases  in  the  management  of  which  all  that  is  to  \ 
for  is  retardation  of  their  pn>p*e?8  and  of  their  inroads  npon  tho  con« 
These  mea*<urcs  embrace  tonic  remedies,  pallintiveji,  nutri«ioii     '  l\ 

able  hygienic  influences,  moral  and  physical,  in  the  place  -^f  i 
to  iujpair  the  ability  to  endure  an  incurable  di.srase.     Tli  M 

ery  is  to  be  sought  in  extirpation  of  the  tunjor.     This  oj 
formed  a  number  of  times,  but  thus  far  not  with  favorabk*  tvdulto. 


Movable  Kidney. 

One  of  the  kidneys  is  sometimes  loosened  so  as  to  form  a  mo\*tti»le  ' 
which  may  be  felt  through  the  abdominal  walls.  This  conditicm  is  (^^ 
movable  kidney,  floating  kidney,  wandering  kidney,  or  ectopia  n^nij*,  TW  < 
gree  of  mobility  varies  much  in  different  canes*  The  kitlney  i«  noramlU  M 
in  position  by  the  layer  of  peritoneum  which  is  attached  to  r'  '  "" 

face  of  its  adipose  capsule.     In  movable  kidney  the  adipose 
the  normal  kidney  is  imbedded  |>artly  or  wholly  disapfmars,      i  In:  nvi 
peritoneum  becomes  lax  and  may  form  a  partial  or  even  complete*  inrr 
of  the  kidney.     In  extreme  cases  the  mobility  of  the  organ  I 
by  its  vessels  and  the  ureter,     Unusual  length  of  the  renal  v^ 
to  be  a  predisposing  cause  of  disphieement  of  the  kidney,      l; 
the  intestine  is  interposed  between  a  movable  kidney  and  the  ;. 
In  very  exceptional  cases  the  organ  has  been  founi  in  front  of  the  itiU 

»  2^  LmcrU  Feb,  10,  1877.  •  Ibid.,  April  21,  J«n* 
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A  displaced  kidney  may  become  fixed  in  its  abnormal  position  by  the  forma- 
tion of  adhesions. 

It  is  difficult  to  form  an  estimate  of  the  frequency  of  this  abnormality  of 
tte  kidneys,  as  the  condition  doubtless  often  exists  without  being  recognized. 
It  is  probable  that  abnormal  mobility  of  these  organs  is  not  very  uncommon. 
It  is  far  more  frequent  in  women  than  in  men.  Of  290  cases  collected  by 
Newman,  252  were  in  women  and  38  in  men.^  The  right  kidney  is  movable 
eftaner  than  the  left.  Both  organs  may  be  affected.  Of  91  cases  brought 
together  by  Ebstein,  the  right  kidney  was  affected  65  times,  the  left  14  times, 
tod  both  kidneys  12  times.^  The  affection  may  be  congenital  or  acquired. 
It  is  usually  acquired.  In  most  of  the  cases  the  abnormality  developed 
ktween  the  twentieth  and  the  forty-fifth  year,  or,  in  other  words,  during  the 
diild-bearing  period  in  women.  The  affection  may,  however,  appear  at  any 
ige.  Mobility  of  the  kidney  is  attributable  to  relaxation  of  the  abdominal 
Talis  from  pregnancies,  to  the  use  of  corsets  and  tight  girdles  about  the  waist, 
to  violence,  to  increased  weight  of  the  organ  from  disease,  to  the  pressure  of 
tomors  growing  in  the  neighborhood  of  the  kidney,  and  to  the  traction  of  her- 
liifl.  The  disappearance  of  the  fat  from  the  adipose  capsule  of  the  kidney, 
M  happens  in  wasting  diseases,  bus  'also  been  assigned  as  a  cause,  but  its 
eicacy  is  doubtful.  Unusual  laxity  of  the  abdominal  walls  from  causes 
other  than  pregnancy  may  be  an  element  in  the  causation.  In  congenital 
loiting  kidney  there  is  usually  some  abnormality  in  the  development  of  the 
peritoneum  covering  this  organ  or  in  the  length,  origin,  or  distribution  of  the 
nnal  vessels. 

Movable  kidney  may  exist  without  causing  any  noticeable  symptoms.     In 
lereral  cases  it  has  been  discovered  accidentally  by  the  physician  while  mak- 
iiga  physical  examination  of  the  abdomen.     Usually,  however,  the  condition 
gires  rise  to  more  or  less  uneasiness.     The  patient  often  experiences  a  sense 
of  weight  and  dragging  pain,  especially  when  walking  or  standing.     There 
■ij  be  severe  neuralgic  pain  radiating  from  the  affected  side.     If  the  tumor 
be  first  discovered  by  the  patient,  it  becomes  often  a  source  of  great  mental 
inxiety.     In  some  cases  the  movable  kidney  gives  rise  to  the  paroxysmal 
development  of  symptoms  of  considerable  severity  to  which  the  name  "  symp- 
toms of  incarceration  "  was  applied  by  Dietl.     These  symptoms  are  chilliness, 
nausea,  vomiting,  prostration,  intense  pain,  and  anxiety.     The  affected  kidney 
and  surrounding  tissues  are  swollen  and  sensitive  to  pressure.     These  symp- 
toms usually  subside  within  a  few  days   under  the  influence  of  rest  and 
opiates.     They  are  relieved  if  the  kidney  be  replaced.     The  explanation  of 
the  symptoms  of  incarceration  is  not  satisfactorily  established.     The  symp- 
toms have  been  ascribed  to  twisting  of  the  ureter  and  to  retention  of  the  urine 
in  the  pelvis  of  the  organ  from  the  temporary  obstruction  thereby  occasioned. 
[n  this  way  it  is  claimed  that  acute  hydronephrosis  and  pyelitis  may  develop. 
Sydronephrosis  may  coexist  with  movable  kidney,  but  this  explanation  docs 
lot  seem  to  be  applicable  to  all  cases.     The  symptoms  have  more  frequently 
>een  attributed  to  inflammation  of  the  peritoneum  and  connective  tissue  sur- 
'oanding  the  kidney.     Another  possible  explanation  is  that  the  symptoms  are 
lae  to  partial  strangulation  of  the  kidney  from  compression  or  from  twisting 
*f  its  blood-vessels.     It  is  claimed  that  a  movable  right  kidney  pressing  on 
he  duodenum  may  be  a  cause  of  dilatjition  of  the  stomach.    Constipation  may 
>e  a  result  of  compression  of  some  part  of  the  intestine,  most  frequently  of 
he  colon,  by  a  movable  kidney.     Gildema  of  the  lower  extremities  has  been 
(escribed  as  a  result  of  compression  of  the  inferior  vena  cava  by  a  displaced 

»  OfoKfow  MedicalJoumal,  Aug.,  1883. 

'  Of  65  ca8e«  collected  by  Roberts,  in  42  the  right  alone  was  movable,  in  9  the  left 
ilone,  and  in  14  both  kidneys. 
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kidney.     Acconling  to  Roberts,  epiir.astric  pulsjition  i«  in  sot 
nciit  phenomenon  in  connection   with  niovahh^  kidney,     V  .ip<*/ 

re.^eiiibliiij:?  hysteria  have  beea  frequently  observed  in  womea  j»uii%jift|r  frt 
tbi^  disorder. 

The  occurrence  of  movable  kidney  is  to  bo  recollected  in  detimaifiiog  1 
nature  of   obscure  tumors  within  the  abdomen.      The  recognition  of 
variety  of  tumor  is  to  be  baaed  on  the  following;  diagnostic  points:  lti#i 
ated  in  the  hypochondriac  region.     It  ha$  the  i*ize  and  the  «hape  of  1* 
mal  kidney,  and  thi^  may  be  determinable  by  palpation,  which  is  mn 
tageoui^ly  employed  by  placing  one  hand  over  the  lumbar  region  and  I 
in  front  on  the  abdominal  walb,  and  then  makinii;  counter-pressure  i 
hand  to  the  other.      It  is  fjeneraily  movable^  and  in  iionie  ca--    *' 
be  restored  to  it.s  proper  situation.     Over  the  normal  &ite  of  i 
affected  side  a  depression  is  Hometimea  obnerved^  with  a  lym] 
on  percussion  derived  from  the  portion  of  the  intestine  wli 
the  place  which  the  kidney  should  have  occupied.     The^e  t\">  • 
aostic  points  are  .-ivailiible  in  fo  few  ca.Hes  that  they  are  of  mor^ 
than  practical  interest.     Other  tumors  are  to  ha  excluded  by  thr 
their  diagnostic  characters. 

The  inconvenience,  and  sometimes  suffering,  attending  this  nnnam 
often  be  obviated,  in  a  measure  at  least,  by  mechanical  comprcsaionl 
abdomen  by  means  of  a  bandage  or  belt  or  abdominal  supporter.  In  oitad 
of  pain  the  organ  should  if  possible  be  replaced;  rest  wnd  recumbency ircl 
be  enjoined  ;  emollient  applications  should  be  made  over  the  abdorapoi  ftii 
if  theiJe  measures  do  not  afford  relief  opiates  arc  indicated.  It  f  cry  nri 
happens  that  the  symptoms  are  so  severe  as  to  justify  extirpation  of  i  mon 
ble  kidney,  althongh  this  operation  has  been  repeatedly  pierformed.  An  o[jrn 
tion  for  fixation  of  the  kidney  by  means  of  sutures  baa  been  devised  (ncpt 
raphy),  but  this  also  i^  open  to  many  objections. 

Renal  Haematuria. 

Hacmaturia,  or  bloody  urine,  occurs  in  various  diseases,  as  well 
wound**  and  other  injuries  of  differeiit  parts  of  the  urinary  apparatu 
blood  may  come  from  the  kidney,  the  pelvis  of  the  kidneVt  ih*»  ureter.  1% 
bladder,  or  the  urethra.    When  it  takes  place  from  the  bladder  or  the  i 
it  Comes  witliin  the  province  of  ^rgery ;  but  the  means  of  det4irmini«^  1 
the  hemorrhage  be  either  cystic  or  urethral  are  of  importance  to  the  iihj| 
Urethral  hfmurrhage  is  easily  discriminated.     The  blood  rs<*apc**  wilh^ 
effort  of  micturition  or  it  immediately  precedes  the  first  escape  of  urine,  fl 
over,  the  seat  of  the  disease  or  injury  ma}'  be  ascertained  by  surgical  eif'lon 
tion.      Vesical   hemorrhage  is  discriminated  by  attention    to    the   foIli)wi9| 
points:  The  last  part  of  the  urine  discharged  is  often  more  bloodv  than  t^ 
first  part;  thiTc  usually  are  blood-clots  in  the  urine,  and  t' 
an  obstacle  to  tlie  free  escape  of  the  urine;  there  ran  fr<^«j 
some  cause  of  vesical  hemorrhage,  such  as  a  calculus,  a  tumor^or  H>aiej 
or  injury  of  the  bladder;  and  ammoniacal  decomposition  of  the  urine  i 
symptoms  of  cystitis  are  often  present. 

Hemorrhage  from  the  ureter  generally  involves  the  presence  of  ft  <'aJnJiuft 
Hemorrhage  from  the  pelvis  of  the  kidney  is  most  fre<(uently  d  ' 

calculus  or  to  tuberculous  pyelitis,  and  occasinnally  to  infecti<"«-   1 
a  hemorrhagic  tendency.     »Sometime<i  coagulated  blood  is  m*> 
sage  through  the  ureter  so  as  to  form  casts  of  this  tube,  ooo'i'iiv  •  ^ai 
appearance  to  leeches. 

When  the  bleeding  is  from  the  kidney  the  Mood  is  thomugUy  mixJ  ▼!" 
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te  urine,  which  often  presents  a  smoky  or  sooty  appearance.  Blood  derived 
vm  renal  hemorrhage  is  very  rarely  coagulated.  Of  great  importance  in  the 
election  of  renal  hemorrhage  is  the  recognition  of  changes  in  the  urine  indic- 
dve  of  disease  of  the  kidney,  especially  casts  and  a  much  larger  proportion 
f  albumen  than  can  be  explained  by  the  quantity  of  blood  present.  The 
resence  of  blood-casts  in  the  urinary  sediment  is  proof  that  the  hemorrhage 
I  renal.  The  reaction  of  the  urine  is  generally  acid.  It  is  to  be  borne 
1  mind  that  blood-corpuscles  may  not  be  discoverable  in  urine  which  has 
ecomo  ammoniacal,  as  under  these  circumstances  they  may  be  speedily 
estroyed.  In  urine  of  low  specific  gravity  the  blood-corpuscles  appear 
ciy  pale,  or  only  the  so-called  shadows  of  blood-corpuscles  may  be  prcs- 
at.  If,  owing  to  the  absence  of  blood-corpuscles,  there  be  doubt  as  to  the 
resence  of  blood-coloring  matter  in  the  urine,  chemical  tests^  or  the  spcctro- 
»pe  may  be  employed.  Bloody  urine  is  always  more  or  less  albuuiin(»us. 
Bloody  urine  should  not  be  confounded  with  any  of  the  following  condi- 
ons:  the  high-colored,  saturated  urine  of  fevers,  the  urine  of  jaundice,  the 
irk  urine  from  carbolic-acid  poisoning,  and  urine  stained  by  ingestion  of 
inharb,  senna,  logwood,  madder,  beet-root,  the  prickly  pear,  and  fuchsin. 
The  causes  of  renal  hemorrhage  are  injuries  to  the  kidney,  as  from  wounds 
from  a  fall  or  a  blow ;  the  absorption  of  various  toxic  substances,  such  as 
ntharides,  turpentine,  or  oil  of  mustard ;  congestion  of  the  kidney  due  to 
ese  or  other  causes ;  acute,  less  frequently  chronic,  Bright's  disease ;  rarely 
ibolism,  thrombosis,  or  aneurism  of  the  renal  blood-vessels;  abscess,  echino- 
CCU8,  tuberculosis,  and  cancer  (rarely  other  tumors)  of  the  kidney ;  occa- 
mally  acute  infectious  diseases;  and  the  hemorrhagic  diathesis,  including 
irpura  and  scurvy.  Sometimes  hsematuria,  apparently  of  renal  origin,  occurs 
ithoat  any  apparent  cause.  The  influence  of  malaria  and  of  parasites  in  the 
oduction  of  haematuria  will  be  considered  in  the  following  articles. 
In  cases  of  renal  hacmaturia,  if  the  hemorrhage  be  considerable,  the  appli- 
tion  of  cold  over  the  kidneys  by  means  of  compresses  wet  in  cold  water  or 
e  ice-bag  is  indicated.  Internal  haemostatics  which  may  be  prescribed  are 
nnic  or  gallic  acid,  ergot,  the  muriate  and  other  astringent  preparations  of 
)n,  alum,  and  acetate  of  lead.  Hypodermic  injections  of  ergotin  may  be 
oployed.  Aside  from  the  treatment  having  reference  to  the  hemorrhage, 
dieations  are  to  be  derived  from  the  diseases  or  morbid  conditions  with 
bich  it  is  connected  as  a  symptom. 

Endemic  HeBmaturia. 

This  name  is  applied  to  a  form  of  haematuria  occurring  in  Brazil,  Egypt, 
e  Cape  of  Good  Hope,  and  some  other  tropical  countries.  The  haematuria 
caused  by  the  distoma  haematobium,  a  parasite  which  is  common  in  these 
antries,  and  which  was  discovered  by  Bilharz  in  1851.  This  parasite, 
lich  is  one  of  the  suctorial  worms  or  trematodes,  is  about  half  an  inch  in 
igth,  and  is  found  especially  in  the  portal  and  other  abdominal  veins.  The 
rasite  is  thought  to  be  ingested  with  the  drinking-water.  It  produces  a 
iltitude  of  eggs,  which  are  found  in  the  liver,  the  intestine,  the  bladder, 
ater,  renal  pelvis,  kidney,  and  other  organs.  The  lodgment  of  these  ova 
Dduces  symptoms  referable  especially  to  the  liver,  the  intestine,  and  the 

'  Teichmann's  blood-test  is  convenient.  Some  of  the  urinary  Rediment  or  a  portion 
the  dried  urine  on  a  slide  is  treated  with  glacial  acetic  acid  after  tlie  addition  of  a 
r  minute  crvstals  of  common  salt.  The  s|)€cimen  is  covered  with  a  cover-plaj<8  and 
atffd  until  it  begins  to  boil.  After  cooling  (more  glacial  acetic  acid  can  be  added 
Decenary)  the  characteristic  brownish  rhombic  hsemin  crystals  appear  if  blootl  be 
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urinary  orirans.     The  mucous  and  submucous  coats  of  tbe  bladder,  and  of  ti 
ureter  and  reiiiil  peKm  are  thiekeued,  inflamed,  and  utecrated,     Tbt*  Ifcill 
effects  of  tbe  paru^ite  and  itn  ova  upon  the  urinarr  orgsin^  are  maiiifify 
bienmturiii,  ooiiibint'd  generally  with  symptoms  of  cyptitit  and  of  [ 
There  frequently  is  diarrha*a^  and  there  may  be  pyrexia  with  «y&ipt^ 
typhoid  ftn'cr  ur  septicaemia*     Tbe  ova  oft4?n  form  the  nucleus  of  a  jv^d 
vesical  calculus. 

The  diagnosis  is  based  upon  finding  the  e^rgs  in  the  urine*     The  efj*»  i 
from  jf^  to  y^^  of  ail  inch  in  length,  and  are  either  flharply  puinted  tir foi 
ni^shiMt  with  a  projecting  spine  near  one  end. 

The  disease  is  a  severe  one  a!id  may  Ic^nuinate  fatally.     Ilecovety,  if  I 
take  place,  is  slow,  jreneniUy  extend  in  f»  over  several  years. 

No  n?medy  has  been  iliscovered  which  will  destroy  tbe  parasite.    Tlie  indvl 
cat  ion  .s  are  to  remove  the  patient  from  the  endemic  influence,  to  nupp 
sirengtb  by  tonics  and  good  by^'^iene,  and  to  treat  the  cy*?tili#.    For  tli 
purpose  the  bladder  should  be  cleansed,  and  such  drugs  as  boric  acid, 
acid,  bicarbonate  of  potash,  and  infusion  of  buebu  may  be  employed. 

According  to  observations  in  China  and  in  Indian  ha*m at uria  maytiecia 
by  the  filaria  sanjy^uinis  bominis. 

The  stronitryUis  gigas  is  a  b>ng,  cylindrical,  red  worm  found  somrlimrslnl 
pelvis  of  the  dog^s  and  of  the  horse's  kidney,  but  is  so  extremely  rare  iti  Kb 
beings  that  it  does  uoi  require  curieideration. 


HaBmoglobinuria— HsBmatmuria. 

If  from  any  cause  the  red  blcjod-corpuscles  be  disscilved  in  the  bk 
bx'mogbibin  which  is  thus  set  free  is  excreted  by  tbe  kidney.     The  it 
of  blood  thus   produced  is  called  haniioglobiuicmia,  and  that   i»f  tht?  Ufiil 
hiemoglobinuria*     The  urine  in  haemoglobin uria  contains*  therefore,  ili»rtb<5 
blood-coloring  matter,  but  usually  no  red   blood -corpuscles,     Tbe  urine  Wl 
reddish-brown  color,  which    in  extreme  cases  is  compared  to  the  oulor^ 
porter. 

Haemoglobin  fern  ia  and  tbe  consequent  ba*moglobinuria  may  be  poiliif' 
by  a  variety  of  causes.  A  large  number  of  substances  when  taken  into  ih 
blood  cause  a  dissolution  of  the  red  blood-corpuscles.  Such 
pyrogallie  acid,  naphthul,  arseniuretted  hydrogen,  glycerin,  b;.  ul 

sulphuric  acid,  chlorate  of  potash^  and  the   biliary  salts.      The  iu,l: 
certain  poisonous  fungi  has  this  effect,  as  well  at*  the  trangfusi*>n  of  elte 
of  one  species  of  animal  into  tbe  blood-vessels  of  another  ^" 
globinuria  has  been  observed  in  the  course  of  varioujK  infectiim 
as  scarlet  fever,  typhoid  fever,  and  malaria.     It  is  alsn  produced  b^^  t?i 
superlieial  burns,  and  in  one  form  of  paroxysmal  hii?moglobinurta  exp 
cold  is  an  important  cause. 

In  ail  eases  of  hiemoglobinuria  which  have  terminated  fatally  nffk^^i^ 
has  been  found.     This  nephritis  is  to  be  regarded  as  eeeoodary,    Tl»cni  •" 
glomerulo-nephritis,  degeneration   and  necrosis  of  the  epicheiiaJ  eidl*  wf ' 
tubes,  small-celled  infiltration,  and  especially  characteriatic  cast«  iti  tboUl^ 
composed  of  reddish-brown  pigment-granules* 

lla>moglobinuria  is  distinguished  from  genuine  hnpmatuna  Ky  tnicroscof K 
examination  J  which  shows  the  abj^ence  of  red  blood-corpuseles.     T)i 
of  blood-coloring  matter  is  made  evident  by  speetrnscopie  or  cberi, 
ination,  as  menti^med  in  tbe  article  on    H hematuria.     The  urinar) 

usually  contains  formless,  granular  (less  frequently  crystalline)  reddi«h4 

pigment,  and  casts  of  which  the  most  characteristic  are  tho^  coniainir'?*' 
composed  of  similar  pigment.     Tbe  urine  is  always  albuminous.     Of  oo^ 
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be  taken  not  to  mistake  for  hasnioglobinuria  urine  in  which  the 
iiscles  have  been  dissolved  in  consequence  of  ammoniacal  decom- 

lents  have  shown  that  fragments  of  red  blood-corpuscles  are  not 
ted  by  the  kidney,  but  are  also  taken  up  by  the  spleen,  the  liver, 
irrow  of  the  bones.  The  spleen  becomes  thereby  swollen,  and  the 
ites  an  increased  amount  of  bile,  which  may  have  an  abnormally 
istence.  The  jaundice  which  is  a  frequent  attendant  of  haemo- 
&   is   probably  to   be   regarded   as   hasmatogcnous,  although   the 

the  liver  which  have  been  mentioned  might  be  adduced  in  favor 
atogenous  origin. 

a  form  of  haemoglobinuria  which  deserves  consideration  as  an  inde- 
sease.  This  is  the  so-called  paroxysmal  haemoglobinuria.  Some 
ases  are  of  malarial  origin  and  others  are  not.  On  account  of  its 
!  malarial  haemoglobinuria  will  receive  separate  consideration. 

Paroxysmal  HaBmoglobinuria. 

re  of  its  causation  by  malaria  in  certain  regions,  this  affection  is 
m.  It  may  occur  in  persons  otherwise  apparently  healthy.  As  the 
lies,  the  disease  appears  in  paroxysms.     A  typical  paroxysm  is 

by  pain  in  the  back,  the  limbs,  and  the  head,  sometimes  by  nausea 
ing  and  a  sensation  of  coldness  in  the  extremities.  Frequent  yawn- 
cen  noted  as  a  premonitory  symptom  in  several  cases.  There  is 
distinct  chill,  followed  by  rise  of  temperature  and  sweating.  Dur- 
tack,  and  generally  for  a  few  hours  afterward,  the  urine  acquires  a 
Ish-brown,  sometimes  almost  black,  color,  is  generally  of  acid  reac- 
ts of  rather  low  specific  gravity.  While  the  spectroscope  reveals 
)tion-bands  of  haemoglobin  and  of  meth-haemoglobin,  the  micro- 
ns the  absence  of  red  blood-corpuscles.  There  is  generally  a  choco- 
d  sediment  containing  pigment-granules  and  hyaline,  epithelial,  and 
ists.  There  is  at  the  same  time  albuminuria.  Severe  colicky  pain 
cion  of  the  liver  is  sometimes  experienced  during  the  attack.  A 
ess  distinct  icteric  hue  of  the  skin  is  present.     Urticaria  in  some 

exceptionally  purpuric  patches,  have  been  noted.  After  the  par- 
j  urine  gradually  becomes  clearer,  and  in  from  twelve  to  twenty- 
\  it  becomes  normal.    Meanwhile,  the  other  symptoms  diminish  and 

and  on  the  day  following  that  of  the  paroxysm,  except  the  weak- 
0  the  latter,  the  usual  health  of  the  patient  is  restored. 

light  paroxysm  there  is  only  chilliness,  followed  by  little  or  no 

the  symptoms  may  not  be  sufficient  to  interrupt  the  usual  occupa- 
le  patient.  Rarely  the  haemoglobinuria  appears  without  marked 
ry  symptoms. 

oxysms  may  occur  with  some  regularity,  but  more  frequently  they 
^ularly  at  variable  intervals.  Two  or  more  daily  sometimes  occur, 
ervals  may  be  days,  weeks,  or  months.  In  proportion  as  the  par- 
re  frequent  and  severe  patients  present  a  pale,  cachectic  aspect, 
lation  of  the  blood  withdrawn  during  the  paroxysm  by  wet  cups  has 
eddish  color  of  the  serum,  indicating  solution  of  the  haemoglobin, 
►lood-corpuscles  have  been  found  sometimes  altered  in  shape  and 
the  so-called  shadows  of  the  corpuscles  have  been  detected  in  the 
Tie  number  of  red  blood-corpuscles  is  diminished.  There  is  less 
than  normal  in  the  red  corpuscles  to  form  rouleaux, 
ge  number  of  cases  the  causation  of  the  paroxysm  has  been  attrib- 
tly  to  exposure  to  cold,  but  of  the  modus  operandi  of  this  'cause  we 
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po^^ess  no  definite  knuv¥]edgc.  In  persons  sabjeet  to  the  €ii!»eas4*  aitjitliiib 
been  repeateiJly  produced  espenmeri tally  by  plutigitig  tbe  feet  or  btmd»  iui 
cold  wnter.  It  i»  \uA  injpr*>bable  that  the  red  blootl-corpuiwilet*  in  the**' b 
vi duals  possess  some  pecuUarity  in  com powl lion  whicb  renders  lUeni  aWi 
mally  susceptible  to  the  action  of  cold/  All  ciisc*«  of  yur 
glubjnuria,  however,  do  not  seem  to  possess  tbii*  peculiar  ill 

cold,  8ome  cnses  are  referred  to  muscular  exercise.  The  dicito-ic  u^m^ 
conimon  in  men  than  in  women.  Most  of  the  panjxysnjs  ticcur  in  winttT. 
Urjrc  propnrtirin  of  the  patients  have  had  syphiJii*.  That  malaria  fw* 
important  influence  in  the  causation  of  periodical  hjemoglobiuuria  in  t 
country  will  bo  made  evident  in  the  following  article, 

Exchuive  of  malarial  cases,  paroxysmal  hsemofflobinuria  dtics  not  infol 
danger  to  life  Paroxysms  may  recur  for  an  indefiuit45  pcnod,  bot  Ttcon 
may  be  expected  to  ta.ke  place  sooner  or  later. 

The  TREATMENT  during  the  paroxysm  consists  in  placing  the  |iAticnt 
bed,  applying  heat  to  the  surface,  and  giving  bot  drinks  internally,  wiib  t 
addition  of  some  form  of  alcoholic  stimulant.     AAer  a  pamxy^m  mc^u 
to   maintain   warmth   of  the   surface   are  of   prime   importjince,     A  Da[ 
changeable  climate  may  be  exchanged  with  advantage  for  one  winch  i«niili 
and  uniform.     Only  in  a  few  cases,  in  which  a  syphilitic  history  haf  m5trl|| 
has  mercurial  treatment  been  found  effective,     Kvcn  in  non-malaml 
quinine  is  often  l»enetieial.    Chalyboatcs  and  other  tonics,  wirl  ii 

tion  and  the  moderate  use  of  wine,  are  to  be  prescribed  accoj*. 
cations  in  individual  cases, 


Malarial  HaBinaturia— Malarial  HaBmoglobiBuria, 

Both  ha^maturia  and  brenioglubinuria  may  be  caused  by  mrr 
In  the  Xortheni  and  iMiddle  States  uf  this  country  only  the 
malarial  ha?maturia  arc  observed,  and  these  are  not  common, 
of  the  Southern  and  South -western  States  and  itt  tropical  couunu:-  uiJil 
malarial  biumoglobinuria  is  not  uti common. 

In  the  milder  cases  the  afFection  may  be  either  bmrnaturlA  ar  lupni* 
globinurlu.  The  diagnosis  is  baned  upon  the  history  tif  malaria.  Tlieattifltj 
uf  hicmaturia  may  occur  with  the  regularity  of  malarial  } 
fretjuently  they  are  variable  in  the  time  of  their  a| m 
instances  the  hirmuturia  hecoraos  cuntinuous,  although  tiu*  {uatiug  in  uu  u 
ity.  The  ordimiry  symptoms  of  intermittent  fever  may  or  may  not  be  | 
ent  at  the  time  of  the  li.x'maturia.  The  paroxysms  may  rp»wmblo 
de^^eribed  in  the  preceding  article,  and  they  may  likewise  be  cau 
cxprt.su re  to  cold. 

MtfUffixant  malarial  hiemoglobinuria  is  one  of  the  manifestjitions  wf  P*'^ 
nicious  malarial   fever,  and   is  a  disease  of  great  gravity.      Puring  tk'  U**! 
twenty 'five  years  a  large  number  cif  cases  have  liecn  observed    '^  »   "^'^  ..f  tlifli 
South  and  South-west  of  this  country.     The  disease  may  be  | 
or  more  paroxysms  of  intermittent  fever,  or  the  hirmoglobinun:»  th-i  \ 
nped  suddenly.    There  is  always  a  history  of  exposure  to  malarial  infiiniKvfc 
The  urine  is  of  a  dark  reddish-brown,  sometimes  almost  black,  color.     It<''*H 
tains  few  or  no  intact  red  blood-corpuscles,  but  an  abundance  of  b.Tmoglyl»i*| 

'  This  view  i»«iippoH<y1  bv  the  **itpenment  of  Ehrti**H  snd  of  PfM«k.  who  Sot' 
of  parttTcyuiual  h;*  > 
one  i>f  th«  fintjens 

withdrawn  then   Ir'Tn   un>  uuirrt"  mu^i.   Mrr.ri\L-n    nn-  *  juuiu*.'--   jn   m^J  *rTinri    inn  ji-i^' 

corpuwU^  niKive  nute^ul,  while  hlood  tak^?n  iKuu  other  parts  of  ihe  liody  did  aot  (*««•«• 
thtse  chaiiges- 
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ih-haemoglobin,  as  is  shown  by  the  production  of  hacmin  crystals  or 
roscopic  examination.  The  sediment  contains  hyaline  and  epithelial 
anular  matter,  and  granules  of  blood-pigment,  both  free  and  in  casts, 
le  is  albuminous  and  generally  acid.  At  first  it  is  usually  excessive 
nt,  and  later  it  is  diminished.  In  addition  to  the  hacmoglobinuria, 
3  other  symptoms  of  gravity.  After  a  few  hours  the  patient  becomes 
id.     Usually  at  the  onset  of  the  attack  there  are  nausea  and  vomit- 

often  black  vomit  makes  its  appearance.  There  may  be  bleeding 
5  nose,  from  the  bowels,  from  the  uterus,  from  blistered  surfaces,  etc. 

the  back  and  in  the  epigastric  region  is  often  complained  of.  The 
ture  is  elevated,  sometimes  as  high  as  106^ ;  the  pulse  is  rapid,  small, 
►le ;  and  there  is  great  prostration.  There  may  be  delirium,  and  fre- 
the  patient  passes  into  a  state  of  somnolence  and  coma.  The  mind 
wever,  remain  unaffected.  Death  may  occur  during  the  first  attack, 
ymptoms  may  be  relieved,  and  then  recur  after  one  or  two  days, 
1  in  all  cases  with  great  danger  to  life. 

nant  malarial  haemoglobin uria  seems  to  be  more  common  in  males 
females.     It  is  said  that  negroes  are  exempt  from  this  form  of  the 

PROGNOSIS  is  grave,  but  under  appropriate  treatment  recovery  may 
ce. 

REATMENT  of  the  malignant  form  consists  in  the  administration  of 
in  large  doses  and  hypodermically.  Of  great  importance  is  the 
:ration  of  stimulants  to  maintain  the  vital  forces,  which  are  often  at  a 
Morphine  may  be  employed  to  relieve  the  gastric  symptoms. 
ms  in  the  South  consider  stimulants  and  restoratives  of  equal  import- 
h  quinine  in  the  treatment  of  this  affection. 

lilder  forms  of  malarial  hsematuria  are  often  relieved  or  cured  by  qui- 
he  ordinary  astringent  remedies  may  be  employed  in  conjunction  with 
All  severe  muscular  exertion  should  be  avoided.  For  cases  which 
llious  to  treatment^ — and  such  cases  are  not  very  rare — Tyson  recom- 
he  use  of  chalybeate  and  alum  springs.*  Iron  and  appropriate  hygi- 
itment  are  to  be  used  to  counteract  the  ansemia  attending  or  follow- 
irial  hasmaturia. 

Ohyluria. 

disease  is  characterized  by  the  passage  of  urine  which  resembles 
The  urine  has  sometimes  a  rose  or  pink  tinge,  due  to  the  presence  of 
)lood,  and  the  disease  is  sometimes  associated  distinctly  with  hsema- 
n  many  instances  the  urine  has  the  opaque  white  appearance  of  milk, 

any  admixture  with  blood.  After  its  passage  the  urine  generally 
jelly-like  coagulum  which  disintegrates  in  a  few  hours.  The  micro- 
0W8  the  presence  of  fatty  matter  in  the  form  of  very  minute  granules, 
y  matter  is  dissolved  by  ether,  and  the  urine  which  remains  assumes 
I  appearance.  The  urine  contains  albumen,  usually  in  large  amount, 
lormal  chemical  constituents  of  the  urine,  therefore,  in  chyluria  are 
.men,  and  fibrin.  To  these  blood  is  frequently  added. 
Ilia  prevails  in  certain  tropical  and  subtropical  countries.  It  is 
I  in  China,  the  East  and  West  Indies,  South  America,  Africa,  Aus- 
nd  some  tropical  islands.  In  the  cases  which  have  fallen  under 
ion  in  temperate  climates  the  disease,  as  a  rule,  has  been  contracted 

climate.     Chyluria,  however,  has  sometimes  appeared  in  persons  in 

B  Tyson,  article  "  Malarial  Hjematnria  and  Ilaemoglobinuria,"  in  Peppei^s  Sys- 
uctieal  Medicint,  by  American  Authora,  Philadelphia,  1886,  vol.  iv.  p.  111. 
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ibis  country  and  Canada,  as  well  as  in  England  and  Germanj,  who  lire 
never  visited  tropical  regions.* 

The  milky  urine  in  most  cases  appears  without  any  premonition  or  apjnreot 
exciting  cause.  All  of  the  urine  may  be  chylous,  or  it  may  part  of  the  ti&te 
be  normal.  Chyluria  usually  occurs  intermittingly,  the  intervals  in  differtat 
cases  varying  from  days  to  months  or  years.  There  is  no  regularity  u 
regards  either  the  duration  of  the  attacks  or  their  recurrence.  In  the  im«. 
vals  between  the  attacks  there  is  no  evidence  of  urinary  disease. 

In  severe  cases  there  are  lumbar  pains  and  symptoms  denoting  exhaostioit 
Dysuria  from  coagula  in  the  bladder  sometimes  occurs.  Milder  cases  are  not 
only  exempt  from  grave  symptoms,  but  there  may  be  nothing  which  point*  to 
any  disease,  aside  from  the  passage,  after  irregular  intervals,  of  milky  urine. 

Tropical  chyluria  is  caused  by  the  presence  of  the  parasite  called  /fWi 
sanguinis  homini.%  first  accuratdy  described  by  Timothy  Lewis  in  1872.  The 
adult  or  parent  worms  are  cylindrical,  thin,  smooth  nematode  worms  three  or 
four  inches  in  length.  The  sexes  are  distinct.  The  female  gives  birth  to  ta 
enormous  number  of  living  embryos  without  sexual  distinction.  In  the  dis- 
ease under  consideration  the  parent  worms  are  lodged  somewhere  in  the  body, 
probably  in  the  lymphatics.  The  embryos  make  excursions  into  the  blood 
and  lymphatic  vessels,  where  they  are  found,  sometimes  in  enormoos  dqid- 
bers.*  These  embryos  are  from  yi-^  to  -^l^  of  an  inch  long,  and  about  u 
broad  as  a  red  blood-corpuscle.  They  are  elongated,  generally  enclosed  in  a 
membranous  sheath,  and  endowed  with  the  property  of  a  rapid  coiling  and 
twisting  motion.  In  a  drop  of  blood  they  can  often  be  detected  with  alow 
power  of  the  microscope  by  the  motion  which  their  lashing  imparts  to  the 
red  blood-corpuscles.  In  chyluria  these  embryonic  filariaB  are  found  in  the 
urine  and  also  in  the  blood.  They  have  the  singular  habit  of  disappearing 
from  the  blood  during  the  daytime,  and  appearing  in  large  numbers  at  night, 
the  maximum  number  being  usually  found  about  midnight.  What  betH)me« 
of  them  in  the  daytime  is  not  known.  By  reversing  the  patient's  habits— 
that  is,  by  making  him  sleep  during  the  day  and  eat  and  move  about  duriof; 
the  night — the  migrations  of  the  parasites  become  diurnal  instead  of  Do^ 
turnal. 

In  what  way  chyluria  is  produced  in  general,  and  what  the  relations  of  the 
filarijB  are  to  this  disease,  are  problems  which  have  not  been  satigfactorilj 
solved.  The  common  theory  is  that  chyluria  is  caused  by  some  abnonnil 
communication  between  the  lymph-vessels  and  the  urinary  passages.  It  is 
suspected  that  the  filarial  worms  are  often  lodged  in  the  thoracic  dact  or 
abdominal  lymphatics,  and  thus  cause  a  damming  back  of  lymph  and  com- 
quent  distension  of  the  lymphatics.'  Some  think  that  the  blood  contains  at 
times  in  chyluria  an  excess  of  chyle. 

Chyluria  is  not  the  only  affection  which  may  be  caused  by  the  filaria  san- 
guinis hominis.  This  parasite  may  be  the  cause  also  of  hasmaturia,  chylous 
hydrocele,  chylous  ascites,  elephantiasis,  milk  scrotum,  and  nasvus-like  dilata- 

*  Dr.  Guiteras  has  found  the  filaria  sangruinis  hominis  in  two  pereons  in  Chariertto, 
South  Carolina.  In  one  case  the  patient  had  always  lived  in  Charleston  oritsDeirb- 
borhood,  and  in  the  other  case  the  patient  had  always  lived  in  Charleston  with  theexcep* 
tion  of  five  years  in  Augusta,  Ga.  One  was  a  case  of  chvluria,  the  other  one  of  chWo- 
cele  (John  Guiteras,  The  Medical  News,  Apr.  10,  1SS6). 

^  Stephen  Mackenzie  estimated  that  there  were  from  36,000,000  to  40,000,000  mkn 
filarise  in  the  blood  of  a  patient  whom  he  observed. 

'In  Mackenzie's  case  an  enormous  dilatation  of  the  lower  part  of  the  thondc  docC 
and  of  the  renal  and  some  other  abdominal  lymphatic  vessels  was  found  afUr  doth, 
which  occurred  from  pyaemia,  the  parent  worms  having  died  some  iunt  befopf  iwl 
not  being  found  at  the  autopsy.  In  the  few  other  reported  autopsies  no  changei  bare 
been  found  in  the  urinary  orgaiis  or  lymphatics  to  explain  the  chyluria. 
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ons  of  the  lymphatics  in  various  situations,  particularly  upon  the  external 
iiface  of  the  body,  from  which  a  chylo-serous  fluid  may  escape.  Abscesses 
-e  sometimes  produced  in  which  the  parent  worms  have  been  found.  These 
Ericas  affections  may  be  combined  with  chyluria. 

According  to  Manson  of  China,  the  embryonic  filarial  are  sucked  up  with 
le  blood  from  patients  affected  with  the  filaria  disease  by  mosquitos,  in 
hich  the  parasite  undergoes  further  development,  and,  being  discharged  into 
ftter,  is  prepared  to  again  enter  the  human  body,  where  it  forms  the  mature 
-ganism.  Filariad  have  been  found  very  frequently  in  the  blood  of  healthy 
dividuals  in  China. 

The  cause  of  the  non-parasitic  form  of  chyluria  which  sometimes  develops 
i  temperate  climates  is  not  known. 

The  PROGNOSIS  is  generally  favorable.  So  long  as  the  parent  worms  remain 
ive  in  the  human  body  complete  recovery  from  chyluria  is  not  to  be 
tpected.  The  embryos  are  probably  not  endowed  with  long  vitality.  It 
ay  be  expected  that  sooner  or  later  the  parent  worms  will  die,  and  then 
tcovery  takes  place.  As  already  mentioned,  these  worms  have  been  dis- 
larged  from  abscesses.  They  seem  to  suffer  in  their  vigor  by  febrile  dis- 
isea ;  at  least,  it  has  been  repeatedly  noticed  that  the  embryos  disappear 
om  the  blood  during  attacks  of  fever. 

The  rational  indication  for  treatment  is  of  course  the  destruction  of  the 
irasite  in  filarial  chyluria,  but  no  drugs  are  known  which  will  accomplish 
lis.  Gallic  acid,  from  one  to  two  drachms  given  daily,  is  the  remedy  which 
loa  far  has  proved  most  useful.  Iodide  of  potassium  in  large  doses  has  been 
sneficial  in  a  few  cases.  Special  virtue  has  been  claimed  for  the  decoction 
'  mangrove-bark  (Rhizophora  racemosa)  and  the  picro-nitrate  of  potash,  but 
ithout  satisfactory  evidence.  Rest,  tonic  treatment,  and  change  of  climate 
eet  manifest  indications  in  many  cases. 

Diabetes  Insipidus. 

The  term  "  diabetes  "  signifies  simply  increased  flow  of  urine,  or  diuresis. 
he  term  is  applied  to  two  affections  which  differ  essentially  each  from  the 
ther.  In  one  of  these  affections  notable  diuresis  exists,  a  given  quantity  of 
lie  urine  containing  a  small  proportion  of  solid  constituents ;  that  is,  the  spe- 
e  gravity  is  low,  being  sometimes  but  little  above  that  of  spring-water.  The 
lorbid*  abundance  of  urine  in  this  affection  is  due  to  an  excessive  elimination 
f  water  by  the  kidneys.  Considered  as  a  urinary  affection,  it  is  called  dia- 
etes  insipidus.  The  other  affection  to  which  the  term  diabetes  is  applied  is 
haracterized  by  the  presence  of  sugar  in  the  urine.  This  affection  will  be 
ODsidered  in  the  next  article. 

A  morbid  excess  of  water  in  the  urine,  expressed  by  the  terms  hydruria 
nd  polyuria,  is  a  symptom  occurring  in  various  pathological  connections, 
t  is  a  frequent  symptom  in  cases  of  the  small  granular  kidney,  and  is  not 
nfrequent  in  cases  of  the  waxy  kidney.     Polyuria  has  been  observed  also  as 

symptom  of  hydronephrosis  with  wasting  of  the  kidneys  and  in  cases  of 
nlarged  prostate  and  some  other  surgical  affections  of  the  urinary  organs. 
^ohuria  occurs  also,  in  some  cases,  as  a  symptom  of  cerebral  diseases  and 
f  lesions  caused  by  injuries  of  the  skull.  It  is  a  symptom  in  cases  of  hys- 
eria,  asthma,  and  other  nervous  affections.  In  all  these  instances  the  poly- 
lia  is  not  properly  to  be  considered  as  constituting  an  individual  disease. 
'olyuria  and  hydruria,  therefore,  are  terms  not  synonymous  with  diabetes 
tnpidus.  The  latter  term,  if  properly  applied,  denotes  a  disease  character- 
ed by.  an  excess  of  water  in  the  urine  when  not  symptomatic  of  the  fure- 
ing  diseases. 
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In  well-tnarkfid  cases  of  diabetes  insipidns  fbc  quantitT  '^f  urfiwl 
tcecds  that  of  health.     It  nuiy  amount  to  fifteen  and  rven  twenij 
^er  diem.     The  specific  gravity  varies  between   I0i»3  and  ItlOT.     Tht 
eRSeotiiil  change  in  the  composition  of  the  urine  except  the  excetw  ( 
There  is  thirtjt,  which  k>ad9  the  patient   to  int;e&t  fluids  '■■ 
tionnte  to  their  loss  by  the  kidneys.    When  deprived  of 
Imve  been  known  to  drink  their  own  urine.     The  need  of  Ui 
the  frequent  aet»  of  micturition  occasion  much  annoyance  j< 
sleep.     The  disease  may  not  otherwise  interfere  with  health.     Pan 
either  sex^  affected  with  the  disease*  have  been  able  to  perfonn  actif 
have  had  children,  and  their  live^*  have  apparently  not  been  shortened  l>j  i 
It  h  not  ineompatibte  with  good  appetite,  digestion^  and  iiutntlon.    It 
been  tolerated  for  fifty  years. 

The  pRoaNOHis  is  favonible  as  regards  the  duration  of  life  and  the  pr 
vation  of  general  health  if  the  disease  be  uncomplicated  ;  but  it  is  uiifjT4( 
able  as  regards  reeovery  from  the  diseiise.     As  remarked  by  Senator,  '^T 
ery  is  rare,  but  death  is  still  more  nire/* 

The  ETIOLOGV  is  obscure.  The  disease  has  followed  injuries  of  iW  liit 
and  an  hereditary  influence  is  invalved  in  some  cases.*  In  the  maj«>rirr  < 
instances  the  disease  cannot  he  traced  to  any  adei|uate  caase.  It  occar>i  i 
infrequently  in  infancy.  In  a  proportion  of  about  one4ialf,  when  the»H*f 
is  developed,  patients  are  less  than  twenty  years  t»f  age,  and  in  '        i 

proportion  the  age  is  between  thirty  and  fifty.     It  is  vxtrcni'  i  i.i'-f  il" 

age  of  fifty.  The  number  of  males  affected  with  the  disease  is  consii 
larger  than  of  females.  There  have  been  a  few  instances  recorded  td 
diabetes  mellitus  has  passed  into  diabetes  insipidus,  the  augiur  dUap 
from  the  urine. 

The  PATUOLOOY  is  unsettled.  The  discovery  by  Bernard  that  a  ponHti 
in  the  floor  of  the  fourth  ventricle  of  the  brain  will  produce  polyuria  witla 
sugar  in  the  urine  naturally  directed  attention  to  this  situation  as  the  9cat< 
the  disease.  Oases  have  been  obsen'ed  in  which  after  death  Icsioiif  Wtfl 
found  to  involve  this  part.  There  is  not,  however,  sufficient  ^ound  forijwS 
ing  that  diabetes  insipidus  depends  on  anatomical  *  1 
in  the  brain.  The  absence  of  all  symptoms  of  cerri 
the  polyuria,  in  cases  the  duration  of  which  cxtenda^  ♦- 
tates  against  this  assumption.  That  the  disease  is  nen 
probable  by  the  occurrence  of  polyuria  as  a  symptom  in  vuntiut*  uervoti 
tions.  The  production  of  polyuria  in  animals  by  division  of  the  Apll 
nerve  favors  this  view.  A  reasonable  hypothesis  attributes  the  |>ol]f 
the  dilatation  of  the  renal  capillaries  from  influences  exert-  <!  tf»rv»a 
vaso-motor  system.  This  result  may  be  produced  either  by 
through  the  splanchnic  nerves,  or  by  an  active  dilatation  of  i !  i 

an  excitation  of  vaso-dilator  nerves.  (Vide  p.  8G3  )     The  pi. 
In  the  urine  has  been  shown  Ijo  be  an  effect,  not  a  cause,  rn  irn   jw 
This  principle  appears  in  the  urine  if  a  large  c|uantity  of  fluids  he  nig 
in  healthy  persons, 

The  polyuria  in  cases  of  dial>etes  insipidus  may  be  sn?«pe^dii!  darioe  i 
continuance  of  an  in flaiumatory  or  febrile  disea-"«e.     Exc' 
uria  as  symptomatio  of  cerL^bral  or  of  renal  lesions,  dia 
extremely  rare  disease.     The  basis  of  the  DiAONosia  is  a  yn 
which  is  independent  of  these  lesions.     The  disease  is  to   I 

'  Weil  has  reported  the  history  of  a  family  of  91  meroliers,  extend mp  tliroiirlt  fr* 
fyenerations.     Of  these,  23  bud  ptlynrin.  wnd  hi  13  itcotitd  not  be  il-  i 
this  existed  or  not.    This  ntfet't ion  existed  throughout  life  without  i 
geuLr.il  health  (  VMtow^s  Ardtu\  Iki.  1».3,  p,  70). 
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from  polydipsia.  In  the  latter  disease  the  excess  of  water  in  the  urine  is  an 
effect  of  the  excess  of  liquid  ingested.  If  the  quantity  of  urine  exceed  the 
quantity  of  drink,  and  if  polyuria  continue  notwithstanding  a  restriction  of 
the  latter,  the  differential  diagnosis  is  established.  From  diabetes  mellitus 
the  discrimination  is  easy.  The  low  specific  gravity  of  the  urine  is  distinct- 
ive, but  the  exclusion  of  that  disease  is  rendered  positive  by  the  negative 
lesult  of  testing  the  urine  for  the  presence  of*  sugar. 

It  is  injudicious  to  attempt  to  limit  the  excess  of  the  water  in  the  urine  by 
diminishing  the  amount  of  ingested  liquid.  The  disease  is  not  thereby  cured, 
and  not  only  is  there  suffering  from  thirst,  but,  inasmuch  as  the  polyuria 
continues,  serious  evils  may  arise  from  a  morbid  reduction  of  water  in  the 
blood.  Theoretically,  it  is  an  object  of  treatment  to  diminish  the  size  of 
the  renal  capillaries.  In  a  case  reported  by  DaCosta  recovery  within  a  short 
period  was  apparently  effected  by  the  fluid  extract  of  ergot  in  drachm  doses, 
increased  to  two  drachms  and  given  three  times  daily.  This  remedy  was 
recommended,  on  the  basis  of  experience,  many  years  ago  by  Prof.  Gross. 
Ergot  or  ergotin  has  been  found  useful  by  others.  Other  remedies  which 
are  recommended  are  gallic  acid,  dilute  nitric  acid,  and  valerian. 

The  patient's  strength  is  to  be  maintained  as  far  as  possible  by  tonic  rem- 
edies, good  alimentation,  and  favorable  hygienic  influences. 

The  disease  is  not  in  itself  fatal,  but  it  may  occasion  more  or  less  exhaus- 
tion, and  thus  increase  the  liability  to  death  from  associated  or  intercurrent 
affections. . 

Diabetes  Mellitus. 

An  increased  flow  of  urine  or  diuresis  is  generally  a  notable  feature  of  the 
affection  now  to  be  considered.  The  distinctive  feature,  however,  is  the  pres- 
ence of  grape-sugar  or  glucose  in  the  urine ;  and  hence  the  significance  of  the 
term  mellitus.  Glycosuria  and  melituria  are  other  names  applied  to  the  affec- 
tion characterized  by  saccharine  urine.  The  affection  is  far  from  being  of 
frequent  occurrence,  yet  it  is  not  so  rare  but  that  cases  come  under  the  obser- 
Tation  of  every  physician.  From  the  number  of  cases  which  have  come  under 
my  observation  in  recent  years  I  have  been  led  to  think  that  the  disease  is  less 
rare  than  formerly  in  this  part  of  the  world.  One  reason  of  its  apparent  infre- 
quency  is  that  it  is  liable  to  be  overlooked  in  cases  which  end  fatally  with  some 
intercurrent  disease. 

Sugar  in  the  urine,  like  albuminuria,  may  occur  as  a  symptom  in  various 
pathological  connections.     It  follows  anaesthesia  produced  by  the  inhalation 
of  chloroform  or  ether,  an  epileptic  or  an  hysteric  paroxysm,  some  violent 
emotion,  etc.     The  sugar  under  these  circumstances  is  usually  not  abundant, 
aad  the  urine  contains  it  for  a  brief  period  only.     As  the  distinctive  feature 
of  an  individual  affection  the  sugar  which  the  urine  contains  is  in  greater  or 
less  abundance,  and  it  continues  more  or  less  persistently.     Even  when  the 
affection  exists  the  saccharine  urine  is  in  fact  merely  a  symptom.     It  does 
Dot  constitute  the  affection.     It  is  incidental  to  or  an  effect  of  the  real  dis- 
ease.    The  sugar  exists  in  the  urine  because  it  pre-exists  in  the  blood  and  is 
excreted  by  the  kidneys ;  but  with  our  present  knowledge  the  true  seat  and 
nature  of  the  di.sease  are  not  established,  and  therefore,  provisionally,  it  is 
named  as  if  it  were  a  disease  of  the  urinary  system,  and  is  included  for  the 
ftake  of  convenience  amonjr  the  diseases  affecting  this  system. 

An  abnormal  accumulation  of  sujrar  in  the  blood  constitutes  the  morbid  con- 
dition called  glycohajmia.    Glycohjemia  stands  in  an  immediate  causative  rela- 
tion  to  the  presence  of  glucose  in  the  urine,  and  glycosuria  is  an  effect  of  the 
^ycohasmia.     The  latter  stands  in  a  nearer  relation  than  the  former  to  the 
59 
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pathology  of  diabetes  mellitus.     The  patholoj^y  of  gljcnha*tm,i  i-  tut  mu 
ogv  of  the  diabetic  diaea^^e.      Glycohit^mia  has  hvett  eutt^iderx'd  m  t'ln  1,  j 
among  the  morbid  cunditioris  of  the  blood,  (Vide  p,  09. J 

Anatomical  Appearances. — Although  the  patholojrical  ■'■  f  «li»*J 

betes  inellitus  is  not  known,  certain  analoiiiicul  chaiJgt?»t  havt  i  1  wuh 

giifticient  frequency  to  dvserve  mention  in  this  connection,    TUiii  an v  ut  llie^ 
chatijies  are  concerned  in  the  pruduction  of  diabetes  mellitus  hw  not  W«l 
proven. 

On  page  71  the  existence  of  changes  in  the  central  nervous  syslciu.  mil  J 
especially  the  observations  of  Dickiuijon  on  this  point,  have  l»ecii  cuo^idcn ' 
Frerichs  also  found   dilatation   of   the   vessels,  capillary  hemurrhactsL  m 
minute  myelitic  foci  fretjuently  present  in  the  medulla  oblunguta  afWilritkl 
from  saccharine  diabetes. 

The  liver  may  be  large,  smalK  or  of  normal  size,  hypenemie^  aiiiemio^orc 
normal  vascularity,  atid  the  hepatic  cells  fatty,  atrophic,  t>r  nurmal.  lu  otb<a 
words,  there  is  no  anatomical  basis  for  the  current  theory  whieh  rt'ft;nnli* 
betes  mellitus  to  abnormalities  in  the  circulation  or  in  the  funrtionij  t*f  il* 
liver.  The  amount  of  glycogen  in  the  liver  of  diabetics  seems  to  Ins  liiniia 
ished  during  life. 

Attention  has  been  directed  in  recent  years  especially  to  altcmtidiu  ta  I 
pancreas  m  cases  of  diabetes.  In  many  cases  atrophy  of  the  panrrriii  bai 
been  observed.  The  atrophy  of  the  gland-^tructnre  tuay  be  combiQcd  fill» 
increase  of  the  interstitial  connective  and  adipose  tissue*  Whother,  M  In^ 
been  surmised,  the  eceliac  plexus  be  involved  in  the  pancreatic  dlseimi 
known.  Glycosuria  is  occasionally  present  in  cases  of  cancer  and  of 
disease  of  the  pancreas.  It  is  claimed  that  diabetes  mcltttui  associate 
pancreatic  disease  runs  a  particularly  rapid  and  sovere  couriML*,  and  b  accnn*] 
pan  fed  often  with  fatty  diarrhcea. 

The  kidneys  of  diabetic  patients  are  often  large  and  Hvpersemlo,  pn>bilil|| 
in  conse<]uenee  of  their  increased  functional  activity.  Glycogenic  de^^i'm*^ 
tion  of  the  epithelial  cells  lining  the  looped  tubules  of  Henle  is  a  ctm»uni 
change  in  diabetes  mellitus  (Ehrlieh),  These  tubes  <K*cupy  the  lMjaiid*fif^ 
zone  of  the  pyramids.  The  affected  cells  are  swollen  and  hyaline  in  3ipp«r*l 
ance.  The  presence  of  glycogen  is  proven  by  the  reaetion  with  iodine.  Tbil 
change  is  probably  secondary  to  diabetes.  Clironio  diflPuse  nephriti*  i«  mrt « 
rare  complication  of  diabetes, 

A  hyaline  degeneration  of  the  walls  of  small  arteries  in  rarioan  ptrtiuf  | 
tbe  body  has  been  often  seen  in  diabetic  cases 

An  excessive  amount  of  fatty  matter  in  the  blood,  eoustitnting  Up«ttii.' 
is  common  in  diabet^?8. 

The  complications  of  diabetes  will  be  mentioned  in  connection  wili  tlWj 
Clinical  History. 

Clinical  History. — Notable  increase  of  the  urine,  or  polynna^  in  utaSfj 
the  symptom  which  first  awakens  suspicion  of  the  existenri^  of  tho  diK« 
Not  only  are  the  acta  of  micturition  more  frequent,  but  the  quantity  »f  «f'' 
passed  in  a  given  time  is  much  greater  than  in  health.  The  urine  in  tlc^cmi 
in  color  in  proportion  to  the  amount  of  sugar  which  it  eontaiuK,  ThiMppJ^ 
ance  is  generally  clear  as  well  as  pale.  It  has  frefjuontly  a  swwtiif 
like  that  of  whey.  The  presence  of  sugar  is  perceptible  to  the  lasta. 
and  bees  are  attracted  to  it  if  emitted  on  the  ground.  The  detwity 
that  of  healthy  urine  in  proportii>n  to  the  amount  of  sugar.  The 
gravity  varies  between  1(»25  and  107  4,  the  latter  being  an  extreme  <>i 
creased  density.     A  specific  gravity  below  lOliU  is  exceptional    Tli«  ^^^1 
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tion  is  in  most  cases  feebly  acid.  The  water  of  the  urine  is  more  or  less 
iDcreaserl ;  and  hence  the  increased  quantity  of  urine.  The  increase  in  the 
quantity  of  urine  is  generally  very  great,  and  sometimes  enormous.  It  may 
amount  to  fifty  pints  or  even  more  in  the  twenty-four  hours.  The  frequent 
calls  to  micturate  are  a  source  of  great  discomfort,  and  especially  during  the 
night  they  constitute  a  serious  evil  by  interfering  with  sleep.  The  action  of 
the  sugar  on  the  urethra  may  occasion  a  sense  of  heat  and  stinging  pains. 
Inflammation  and  excoriation  of  the  prepuce  and  glans  are  sometimes  pro- 
duced, and  may  lead  to  phimosis.  I  was  led  to  the  discovery  of  diabetes  by 
an  examination  of  the  urine  in  a  case  in  which  the  patient  complained  only  • 
of  an  itching  sensation  in  the  middle  of  the  penis,  there  being  no  increase  of 
urine,  no  thirst,  and  no  symptom  of  any  disease  except  that  just  mentioned. 
The  urine  was  found  to  be  loaded  with  sugar.  In  women  eczema  of  the 
Tulva  is  a  frequent  effect,  giving  rise  to  distressing  pruritus.  It  has  been 
stated  that  more  liquid  is  contained  in  the  urine  in  some  cases  than  is 
ingested.  This  may  be  true  for  a  limited  period,  but  examinations  extend- 
ing over  several  days  show  that,  large  as  is  the  quantity  of  urine,  it  falls 
short  of  the  amount  of  liquid  contain<>d  in  food  and  drink. 

Cases  differ  in  respect  of  the  quantity  of  urine  and  the  amount  of  sugar. 
Generally,  at  the  beginning  of  the  disease  the  quantity  of  urine  and  the 
amount  of  sugar  are  not  large,  but  the  increase  of  both  is  progressive  as  the 
disease  advances.  Exceptionally,  the  quantity  of  the  urine  is  not  increased, 
although  abounding  in  sugar.  This  has  been  true  of  several  cases  which 
have  come  under  my  observation,  the  patients  not  being  under  treatment, 
and  for  this  reason  the  disease  is  liable  to  be  overlooked.  The  quantity  of 
both  urine  and  sugar  also  varies  at  different  periods  of  the  day,  being  gener- 
ally largest  within  a  certain  period  after  meals.  The  proportion  of  sugar  in 
ihe  urine  varies  between  J  and  10  per  cent.,  in  extreme  cases  being  15  per 
cent.  Usually  from  2  to  4  per  cent,  is  found.  The  quantity  of  sugar  con- 
tained in  the  urine  during  twenty-four  hours  has  been  known  to  amount  to 
fifty  ounces.  The  quantity  of  sugar  and  of  urine  may  be  diminished  by  inter- 
enrrent  febrile  diseases  and  toward  a  fatal  termination  of  the  disease.  Inojiite 
bts  been  found  in  the  urine  in  some  cases  with  grape-sugar,  or  after  this  had 
disappeared. 

The  daily  excretion  of  urea  in  diabetes  is  generally  markedly  increased. 
Trie  acid,  although  a  frequent  sediment  in  diabetic  urine,  is  not  excreted  in 
abnormal  amount.  In  many  but  not  in  all  cases  of  diabetes  there  is  a  notable 
excess  in  the  excretion  of  ammonia  by  the  urine.  This  is  associated  with  the 
presence  of  oxybutyric  acid,  a  substance  which  by  oxidation  gives  rise  to 
diacetic  acid.  Acetone  has  been  frequently  found  in  diabetic  urine,  but 
whether  it  be  preformed  or  originate  from  some  other  substance  in  the  urine 
19  uncertain.  Many  refer  the  formation  of  acetone  to  the  presence  of  diacetic 
acid,  which  is  probably  the  substance  which  imparts  to  the  urine  a  burgundy- 
red  color  upon  the  addition  of  ferric  chloride  (Gerhardt*s  reaction.  See  p.  72). 
Albuminuria,  although  not  rare,  is  to  be  regarded  as  a  complication. 

The  urine  when  preserved  for  several  days  undergoes  the  alcoholic  fermen- 
tation. It  remains  acid  and  is  devoid  of  the  ammoniacal  odor  which  is  emitted 
by  decomposed  healthy  urine.  It  is  rendered  turbid  by  the  development  of 
toe  Tbrtr/a  cerevi'giat,  or  yeast-fungus.  This  alcoholic  fermentation  imparts  to 
tlie  urine  irritating  properties  which  cause  inflammation  and  irritation  of  the 
•kin  with  which  it  comes  in  contact. 

Emaciation  is  usually  marked  after  the  disease  has  existed  for  some  time. 
Cises  differ  as  regards  the  rapidity  of  the  emaciation.  In  general,  it  is  in 
proportion  to  the  abundance  of  sugar  in  the  urine  and  the  duration  of  the 
diKise,  but  it  is  affected  in  a  greater  measure  by  the  condition  of  the  digest- 
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ive  organs.  It  is  evident  that  certain  alimentary  principles  which  in  health 
contribute  to  the  growth  and  repair  of  the  body  are  lost  to  nutrition  in  tLij 
disease.  The  development  of  other  affections,  especially  pulmonary  tubeitu. 
losis,  increases  the  emaciation.  The  occurrence  of  diabetes  is  not  infrequeotlj 
preceded  by  embonpoint  more  or  less  excessive. 

Increase  of  the  appetite  is  usually  a  prominent  symptom.  The  patient  in- 
gests much  more  food  than  in  health.  The  abnormal  appetite  may  amount  to 
bulimia  or  polyphagia.  This,  conjoined  with  progressive  decrease  of  weight, 
should  excite  suspicion  of  the  disease.  Exceptionally,  the  appetite  is  not 
increased,  but,  on  the  contrary,  it  may  be  more  or  less  impaired.  Not  infr«w 
quently,  in  the  course  of  the  disease  the  appetite  fluctuates,  being  gouetimes 
greater  and  sometimes  less  than  in  health.  It  fails  as  the  disease  approaches 
a  fat^l  termination. 

Thirst  is  one  of  the  first  symptoms,  occurring  as  soon  as  the  quantity  of 
urine  is  increased.  It  is  urgent  in  proportion  to  the  degree  of  diuresis.  The 
quantity  of  liquid  ingested  is  sometimes  enormous.  The  necessity  of  drink 
during  the  night  contributes,  with  the  calls  to  urinate,  to  prevent  sleep. 
Dryness  of  the  mouth  is  a  source  of  considerable  inconvenience.  The  tooCTe 
is  sometimes  moist  and  coated,  and  sometimes  dry  and  reddened.  The  gums 
are  generally  affected.  They  are  soflened,  and  cither  pale  or  reddened,  bleei 
ing  readily  on  pressure.  The  teeth  may  become  loosened  and  carious.  The 
saliva  is  usually  acid. 

Digestion,  until  the  disease  is  far  advanced  or  until  serious  complications 
occur,  generally  appears  to  be  well  performed.  Dyspeptic  ailments,  howem, 
are  not  uncommon.  If  vomiting  occur,  the  vomited  matter  is  found  to  con- 
tain sugar.  Sugar  is  also  contained  in  the  feces.  Constipation  is  the  rule, 
but  in  some  cases  diarrhoea  alternates  with  constipation.  The  dejections  shot 
a  deficiency  of  bile. 

The  respiratory  function  is  not  disordered,  save  by  the  pulmonary  affe^ 
tions  with  which  the  disease  is  liable  to  become  complicated,  espei-iallv  pul- 
monary tuberculosis.  The  respirations  are  somewhat  fewer  than  nunual 
if  there  be  no  pulmonary  complication.  It  is  stated  that  the  amount  of 
carbonic  acid  in  the  expired  air  is  less  than  in  health.  The  breath  has 
a  mawkish,  sweetish  odor  which  is  quite  characteristip.  It  has  been  com- 
pared to  the  odor  of  hay  and  of  apples.  I  have  recognized  a  patient  whom 
I  had  examined  at  a  clinic  months  before,  and  whose  features  I  had  entirely 
forgotten,  as  soon  as  he  came  sufficiently  near  for  the  odor  of  his  breath  to 
be  perceptible.  In  repeated  instances  I  have  been  led  to  suspect  the  diseiw 
by  this  peculiar  odor.  The  condition  of  the  gums  and  teeth  renders  the 
breath  in  some  cases  fetid. 

The  circulation  often  offers  no  symptoms  of  importance.  The  pulse,  if  »t 
all  affected,  is  oftener  retarded  than  accelerated,  exclusive,  of  course,  of  the 
effect  of  complications.  I  have  observed  capillary  congestion  of  the  surface 
in  a  notable  degree.  Symptoms  denoting  cardiac  weakness  are  sometiiD^ 
present,  causing  shortness  of  breath  and  tendency  to  syncope.  Failure  ^^ 
heart-power  may  occur  suddenly  and  terminate  fatally.  The  temperatu-t 
of  the  body  is  lowered,  the  thermometer  in  the  axilla  showing  a  tempertt**-' 
of  96®  or  95°  F.  in  some  cases  in  which  the  disease  is  uncomplicated.  I*^ 
skin  usually  is  dry  and  rough.  It  is  rare  for  perspiration  to  occur  cxc^ 
when  pulmonary  tuberculosis  becomes  developed.  Furfuraceous  de«q^^ 
mation  of  the  epidermis  is  not  uncommon.  Itching  of  the  skin  is  a  symptc  • 
which  sometimes  occasions  much  annoyance.  Diabetics  are  subject  to  c^ 
buncles,  boils,  and  various  eruptions — namely,  psoriasis,  lichen,  eciema,  aJ* 
impetigo.  Spontaneous  gangrene  of  the  lower  limbs  is  an  occasional  evei^ 
I  have  known  of  several  instances  in  which  this  occurred.     The  gangrai^ 
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resembles  gangrsena  senilis.  Ulcerations  of  the  lower  limbs  without  gan- 
^ne  have  been  observed.  Wounds  and  surgical  operations  often  take  an 
iinfavorablc  course  in  diabetic  patients.  In  protracted  cases  oedema  of  the 
[egs  frequently  occurs.  Bright's  disease  is  an  occasional  complication  of 
liabetes. 

Muscular  feebleness  is  more  or  less  marked  and  progressive.  Aside  from 
the  effect  of  complications,  the  patient  is  enfeebled  in  proportion  to  the 
excessive  excretion  of  the  urine,  the  amount  of  sugar  which  it  contains,  and 
tic  duration  of  the  disease.  Troubles  of  vision  are  not  very  infrequent. 
Amblyopia,  or  feebleness. of  vision,  sometimes  occurs  early,  and  may  event- 
Dite  as  the  disease  advances  in  confirmed  amaurosis,  either  complete  or 
incomplete.  Troubles  of  accommodation  are  not  rare.  In  the  majority  of 
eases  io  which  the  vision  is  affected  the  defect  is  slight  or  moderate.  Com- 
plete amaurosis  is  extremely  rare.  In  the  cases  in  which  amaurosis,  com- 
plete or  incomplete,  exists,  the  ophthalmoscope  shows  atrophy  of  the  optic 
discs.  Retinitis  is  a  ground  for  suspecting  that  albuminuria  coexists.  The 
diabetic  condition  also  favors  the  development  of  soft  cataract.  In  some 
cues  recovery  from  defect  of  vision  occurring  in  diabetes  takes  place  after 
the  sugar  has  disappeared  from  the  urine.  Diminution,  and  at  length 
extinction,  of  venereal  desire  belong  to  the  clinical  history  of  the  disease. 
This  effect  frequently  occurs  early  in  the  history  of  the  disease,  before  the 
general  powers  of  the  system  are  much  reduced.  It  may  be  the  first  symp- 
tom noticed  by  the  patient.  It  is  not,  however,  a  constant  symptom.  In 
vomen  the  menstrual  discharge  gradually  diminishes  and  is  at  length  sup- 
pressed. 

Certain  symptoms  referable  to  the  nervous  system  are  of  great  importance 
in  the  history  of  diabetes.  The  mental  condition  frequently  undergoes  a 
marked  change  ;  the  patients  become  irritable,  sad,  and  hypochondriacal ;  and 
the  intellectual  faculties  are  enfeebled.  Neuralgia,  affecting  most  frequently 
the  sciatic  nerve  and  often  occurring  on  both  sides  of  the  body,  is  an  obsti- 
nate symptom  in  some  cases  of  diabetes.  Occipital  and  trigeminal  neuralgias 
hare  also  been  repeatedly  observed.  Absence  of  the  knee-phenomenon  is  not 
an  infrequent  symptom  in  diabetes. 

By  far  the  most  important  of  the  nervous  symptoms  of  diabetes  are  those 
which  have  been  embraced  under  the  name  diabetic  coma.  The  coma  may 
follow  physical  over-exertion,  mental  excitement,  or  some  slight  bodily  ail- 
ment, such  as  pharyngitis,  gastritis,  or  bronchitis,  or  it  may  appear  without 
any  apparent  exciting  cause.  The  advent  of  coma  may  be  sudden,  but 
more  frequently  it  is  preceded  by  premonitory  symptoms,  of  which  the  most 
important  are  headache,  nausea,  and  vomiting,  a  sensation  of  anxiety  and 
of  oppression,  restlessness,  and  noisy  delirium,  sometimes  attended  with  fits 
of  screaming.  With  or  without  this  premonitory  period  of  excitement  and 
delirium  the  patient  sinks  into  a  state  of  somnolence  deepening  into  coma. 
rhe  coma  is  usually  accompanied  with  a  peculiar  dyspnoea,  without  evidence 
*f  disease  of  the  lungs  or  air-passages,  the  respirations  being  strong,  deep, 
nd  often  noisy.  The  number  of  respirations  is  either  normal  or  more  fre- 
nently  moderately  increased.  The  pulse  usually  is  small  and  frequent. 
'he  temperature  usually  is  subnormal.  A  peculiarity  of  diabetic  coma  is 
"le  marked  ethereal  odor  of  the  breath,  compared  to  the  odor  of  fruit  or  of 
Microform.  The  urine  in  the  great  majority  of  cases  presents  Gerhardt's 
^motion.  The  duration  of  the  coma  is  generally  between  one  and  three  days, 
at  it  may  be  shorter  or  longer.  The  termination  is  generally,  but  not 
s^essarily,  fatal.     Coma  may  occur  without  the  characteristic  dyspnoea. 

"The  most  plausible  explanation  of  diabetic  coma  refers  this  symptom  to 
I  ^  presence  of  some  toxic  substance  in  the  blood,  but  we  are  ignorant  as  to 
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the  nature  of  this  substance.  The  fruity  otlor  of  the  breath  liud  tii^  rbdiffei 
in  thu  uriuo  huve  k*d  to  the  8upp*i:iitiuu  ihut  aeetune  or  H»tne  kiinlr^Nl  mib- 
stanoe  is  tlie  toxic  agent ;  but  it  ha»  not  been  poaaible  to  confiriu  ihu  »tt^»- 
podltiou.  (8ei;  p.  72:)  it  h  not  prnbable  that  the  eomu  h  du«  to  f^Kj 
embolism,  as  ban  been  suggested. 

Coma  nmy  octnir  in  diabetes  fn>m  uruemia,  sudden  failure  of  hetrt-paner^ 
and  cerebral  hemorrhage,  but  these  ca»es  are  not  identical  with  tUa  H>^Iic4 
diabetic  coma. 

The  corB?isE  of  diabeteB  la  generally  slow.     Its  deveJopmenl  is  impw-  \ 
ccptible,  and  when  tliscovered  it  had  pmbably^  in  most  c4idC9^  exittfd  Hit  1 1 
conniderable  period,      It  is  thereture  dilhcuh  to  tix  the  datv  of  iuori^s. 
but,  dating  from   the    lime   when    itij   exrst^^nec    is    known,   In   nioit  c*^^  i 
it  continues  for  many  months,  and  not  infre<juently  for  many  ywin^beforf  i 
ending  fatally.     Us  duration   ia   itidetinitc  and  variable.     Except ioailijr  H 
runs  rapidly  to  a  fatal  issue.     Generally  in  these  cases  the  patifur  i*  hit  ^ff 
by  some  intereurrent  affection*     The  existence  of  diabetes    r 
the  tolerance  of  other  diseases.     Griosiinger  found  the  mean  h 
Cttsi*s  to  be  between  two  antl  thrt?e  years.     Ca.^es  have  been  descnlK»ii  umtf 
the  name  diabetics  acutus  in  which  the  disease  has  appeared  on!  v  a  i'o*  <U7> 
or  weeks  bel<>re  death. 


CArsATlON. — In  the  vast  majority  of  cases  of  diabet«?s  iUp  age  is  Wttwa 
thirty  and  fifty  years.     The  disease  occurs  in  infancy^  youth,  and  advinccJ 
lite,  iiut  instances  are  rare.    Facts  go  to  show  that  predisposition  i*  ati  import* 
ant  factor  in  tbe  causation,  and  that  this  predisposition  nmy  be  inherit*^,  if 
H6  cases  recorded,  with  reference  to  this  point,  by  A,  Flint,  Jr.,  in  1«>  t»oflr  I 
more  cases  occurred  in  members  of  the  same  family.     In  one  instAnc 
an  uncle,  two  sisters,  two  brothers,  and  a  son  of  one  of  the  sistrr?  w» 
with  the  disease.^     As  regards  pathogenetic  influences  pertain  •♦**'» 

season,  diet,  temperament,  habits  of  life^  etc,  we  have  only  cu'  \HiJK*  j 

out  any  precise  information.  Men  are  oftener  affected  than  women.  iH  tk* 
225  cases  analyzed  by  Griesingcr,  in  172  the  patients  were  lucn,  and  in  ^ 
women. 

Iti  a  considerable— not  a  large — ^number  of  instances  the  dts«»a«  follows 
some  injury  of  the  head  or  spine  or  a  concuss^ion  of  the  whole  b»iib'     '^ 
gome  of  these  instances  the  glycosuria  may  have  been  only  a  transifc*nt  Fytnp- 
torn,  and  in  other  instances  there  may  bo  room  for  doubt  as  to  anv  catisstiTe 
connection^  considering  that  in  a  large  majority  of  cases  no  >;ncb  caii«ili<>n  ^* 
evident.     A  constant  connection  has  not  been  established  between  the  dif*'*** 
and  cerebral  lesions  affecting  the  flcior  of  the  fourth  ventricle,  which  jhr  nxp<t»- 
menis  of  Bernard  on  animals  showed  to  stand  in  a  causative  relation  tofrlvf""  | 
8Uria.      Autopsical  examinations  in  cascj*  of  diabetes  mcllitus  have  failw  ♦^ 
discover  lesions  in  this  situation,  and  lesions   have  been   found  here  wM 
diabetes  had  not  existed.     No  pathological  connection  of  the  di^^cij^i?  *^'*'' 
any  anatomical   changes  in   the  liver  has   been   ascertained*     Syphilis  »*"'  j 
gout  have  been  assigned  a  share  in  the  causation,  but  with  what  pniprietj  | 
is  uncertain. 

The  disease  in  some  cases  has  been  attributed  to  violent  mental  eniotiow- 

IhAONOSig. — It  is  to  be  home  in  mind  that  the  fact  of  »upir  eristin?  ii>  j 
the  urine  is  not  alone  sufficient  evidence  of  the  existence  of  ih^    *  Mndi'tl 

consideration.     8ugar,  generally  in  small  fjuantity  and  for  a  ii  rioiiJ 

is  not  infreijuently  found  in  the  urine  in  the  course  of  various  muUdk^.    »**  I 

^ '  Jnurndi  of  the  Amrr{(*tm  Medtm!  A^yrintitm,  April  17»  1H8^V     The  **«oa  of  ow  o^^^^ 
itslerB  **  developed  dialiet«8  since  the  not4*  appeared  in  the  JournaL  ' 
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id  persons  the  urine  sometimes  temporarily  contains  a  considerable  amount 
sugar.  A  number  of  instances  have  fallen  under  my  observation.  I  have 
own  much  needless  uneasiness  to  be  occasioned  by  announcing  to  a  patient 
}  discovery  of  a  trace  of  sugar  after  an  analysis  of  the  urine. 
If  diabetes  exist,  saccharine  urine  is  more  or  less  persistent,  the  amount 
sugar  is  unusually  large,  and  generally  the  quantity  of  urine  is  notably 
;reased.  These  points  relating  to  the  urine  render  the  diagnosis  suflBciently 
jy  and  positive.  The  diagnosis  is  confirmed  by  other  symptoms  belonging 
the  clinical  history  of  the  disease.  If  the  quantity  of  urine  be  consider- 
ly  increased,  and  on  testing  with  the  urinometer  the  specific  gravity  be 
md  high,  sugar  is  probably  present.  Sugar,  however,  is  sometimes  pres- 
t  in  urine  of  low  specific  gravity.  In  cases  of  polyuria  in  which  only 
)  water  of  the  urine  is  increased,  as  in  diabetes  insipidus,  the  specific 
ivity  is  extremely  low,  sometimes  but  little  above  that  of  spring-water, 
e  fragrant  odor  of  diabetic  urine  is  characteristic,  and  it  froths  readily 
agitation,  the  air-bubbles  remaining  for  some  time,  but  the  practitioner 
)uld  not  be  satisfied  without  demonstrative  proof  of  the  presence  of  sugar, 
the  several  methods  of  testing  urine  for  sugar,  one  readily  available  is  the 
mentation  test.  A  common  test-tube  or  phial  containing  a  little  ordinary 
ist  is  to  be  filled  with  urine,  inverted  and  placed  in  a  saucer  containing  the 
ne,  care  being  taken  to  prevent  the  entrance  of  air.  Kept  at  a  tempera- 
"6  of  70^  F.,  fermentation  ensues,  and  the  gas  formed  rises  in  the  tube  and 
places  the  urine.  The  gas  is  shown  to  be  carbonic  acid  from  its  failure  to 
pport  combustion.  Christison  states  that  a  cubic  inch  of  the  carbonic  acid 
med  in  the  fermentation  test  represents  a  grain  of  sugar.  Of  the  various 
ler  methods  of  testing  for  sugar,  the  employment  of  Fehling's  solution  is 
J  most  convenient,  and  it  is  sufficiently  reliable.  I  have  found  this  test, 
prepared  by  Squibb  in  two  separate  solutions,  to  remain  unchanged  for  a 
ar  kept  in  glass-stoppered  bottles,  although  used  almost  daily.  Biittger's 
It  with  the  subnitrate  of  bismuth  is  readily  applied.  The  polarization  test 
probably  the  most  accurate,  but  it  is  not  necessary  to  resort  to  this  for 
nical  purposes.  If  it  be  desired  to  ascertain  the  actual  amount  of  sugar 
creted  in  a  given  period,  the  volumetric  method  of  analysis  by  Fehling's 
jt  or  Roberts's  differential  density  method  may  be  employed.*  Examina- 
m  of  urine  are  to  be  repeated,  in  the  first  place,  to  settle  the  persistence  of 
3  saccharine  condition,  and  in  the  second  place  with  reference  to  improve- 
int  or  otherwise. 

E^OGNOSIS. — As  regards  prognosis,  a  distinction  is  to  be  made  between 
es  in  which  the  sugar  disappears  from  the  urine  when  the  diet  is  free 
m  carbohydrates,  and  cases  in  which  sugar  persists  during  a  strictly  albu- 
lOUB  diet.  The  former  class  of  cases  is  in  general  more  amenable  to  treat- 
Dt  and  offers  a  better  prognosis  than  the  latter.  The  milder  cases  may, 
irever,  become  severe,  and  they  may  terminate  fatally  by  some  of  the 
ny  comrplications  to  which  diabetic  patients  are  subject. 
\n  early  diagnosis  diminishes  the  gravity  of  the  prognosis.  This  fact  en- 
ees  the  importance  of  examining  the  urine  for  sugar  in  all  cases  in  which 
re  are  any  grounds  for  suspecting  its  presence ;  and  it  is  to  be  recollected 
it  sugar  is  sometimes  persistently  present  when  the  quantity  of  urine  is 
i  much,  nor  even  at  all,  increased,  and  when  the  specific  gravity  is  not  nota- 
''  above  the  normal  standard.  Examination  of  the  urine  for  sugar  should 
t  be  omitted  whenever  failure  of  strength  or  emaciation  occurs  without 
parent  cause,  and  especially  if  the  appetite  be  increased  rather  than  dimin- 
led.   Unusual  thirst,  dryness  of  the  mouth  or  fauces,  acidity  of  the  saliva, 

'  Vide  Roberts,  Urinary  and  Eenal  DiaeaaeSy  Philadelphia,  1879. 
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impitirnient  of  vision,  obstinate  neuralgia,  diiinriintitif>n  or  e>; 

rciil  desire,  drynesi*  and  ilching  of  the  hkin.  irritation  or  inflo 

prepuce  or  glans  penig,  and  pruritus  vulvjc,  should   8Ug^'<»j»t  Uic  \n. 

of  the  existence  of  this  dJHeuj^e.     A  certain  amount  of  increase  in  rhej 

tity  of  urine  maj  not  attract  the  attention  of  the  patient,  ur 

nof  deem  it  a  sjniptonj  of  importance,  and  it  is  therefor©  lu  U% 

physieiau  to  direct  inquiries  to  this  point. 

The  age  and  the  weig^ht  of  the  body  have  a  bcarinjij  on  the  progiion& 
prognosis  is  in  general  unfavorable  in  proportion  to  the  youth  of  ihu  yitiaii 
and  as  regards  this  diseiiae  corpulence  h  a  distinct  advantage. 

The  exist<jnce  or  development  of  complieationg  is  of  great  inilueQce  in  liit j 
prognosis.    The  majority  of  fatal  cases  of  diabctet.  terminate  either  id  pltfi 
or  in  diabetic  coma.     According  to  some  statistics,  I  lie  mowt  frmjuem  ^%\m 
of  death  i>s  coma,     The  phihisb  m  a  genuine  putmunaty  tub*  i      ' 
not  infrequent  complications  which  may  prtive  fatal  are — pri* 
tis,  carbuncles,  gangrene,  and  cerebral  hemorrhage.    The  exisittjcf  ui'  > 
lessens  the  ability  to  cope  with  affections  which  und*^r  otiier  circtiB 
might    not   prove   serioua.      Not    a   few    cases    terminate    in    debility  ifr 
marasmus.* 

In  respect  of  prognosis  much  depends  on  the  ability  and  wilUngnuM  of  lii 
patient  to  efftcientiy  carry  out  the  dietetic  treatment. 

Undoubtedly,  the  majority  of  cases  of  diabetes  mellitut*  terminals  fiiallyl 
sooner  or  later.  My  experience,  which  has  been  ectuhiderable.  has  led  OiUfi 
however,  to  modify  somewhat  tlie  views  respecting  prugnoaia  which  wci 
expressed  in  the  early  editions  of  this  w«»rk.  The  di&eai*c  seems  to  nic  Im^ 
forjuidable  than  heretofore,  provided  proper  treatment  be  adopted  aDf)  }^t» 
sijstcd  in.  Moreover,  I  have  met  with  a  number  of  caties  which  il lust ritf  the  1 
tolerance  of  the  disease  by  those  who  have  not  been  aware  of  its  exi§t4?i^<t] 
and  by  those  who  refuse  to  submit  to  rigid  dietetic  restrictions.  In  tit?  prxit  1 
majority  of  cases  the  diabetic  condition  may  be  notably  umclJoruicd,  butlhrrt  I 
is  always  more  or  less  danger  of  a  relapse  even  in  cases  in  which  ihr  fu^arbi* 
been  made  to  dLsappear  and  the  patient  has  regained  his  usual  health. 
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Treatment,— The  essential  treatment  of  diabetes  mcllitus  is  dicictSf 
object  is  the  exclusion,  as  far  as  possible^  of  sugar  and  starcli  fj< 
In  proportion  as  this  object  is  effected  the  glycob?rmia  and  glycuMi.. 
ish.     Not    infrequently  all  evidence  of  the  disease  di*«appear9  und 
dietetic  treatment,  and  the  patient  is  apparently  in  j>erfect  hert^**-     1'^ 
in  the  way  of  success  under  this  treatment  arise  from  the  inni 
out  rigidly.     Patients  sometimes  bave  not  sufficient  strength  **i    ' 
and  persevere  in  the  dietetic  restrictions.     In  some  ca^es  this  dilT 
not  exist,  but  the  system  will  not  tolerate  the  re^^triction^.  and  the  v>t,ij 
tions  give  way  under  the  continuance  of  the  treatment,     (V>mplicalian*  '^r 
crated  diseases  sometimes  render  its  adoption  impracticable^ 

In  not  a  few  instances  the  physician  is  responsible  for  w?iT^t  of  «iirf<»«  wi' 
dietetic  treatment,  his  instructions  not  being  given  wJ  "- 

will  not  be  sufficient  to  say,  in  general  terms,  that  sa 
cles  of  diet  are  to  be  avoided.      Most  patient*^  have  w*x  suthcieii^ 
of  alimentary  principles  to  discriminate  correctly  the  foud  which  t 
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*  Of  250  fatal  caaes  observeil  and  analyzed  by  Freriehs,  tlie  fiUViwinir  uor» 
of  death:  Exliatjstton,  IS;  phthisis.  Si  ;  pneumonia,  7:  nephritic 
bral  heninrrhage,  1 0 ;  cerebral  s^llening. -;  n.^rc^»nv*.pinn!  metJ 
cations  tcancer,  etc.),  9;  and  in  ail  ilie  rem:i' 
Ueber  den  i>ifi^rf<Ni,  Berlin,  1S84).     Mosst  - 
phthisical  cases;  for  instance,  43  per  cent,  m  niitMiigt'r»  nujii;*^ 
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I  have  known  instances,  for  example,  of  diabetic  patients  eating  freely  of  rye 
tnd  corn-meal  bread  under  the  belief  that  only  wheat  bread  was  interdicted. 
Jt  is  essential  that  a  written  or  printed  list  be  furnished  to  patients  of  all  the 
i.rticle8  which  may  enter  into  the  diet  and  of  all  those  which  are  to  be 
excluded.  Such  a  list  is  essential  in  order  to  meet  another  requisite  for  suc- 
cess. The  dietetic  treatment  must  be  made  to  satisfy  not  only  the  needs  of 
nutrition,  but  the  desires  of  the  patient.  This  can  be  done  only  by  varying 
;lie  articles  of  diet  from  day  by  day,  by  making  combinations  to  suit  the  appe- 
'.ite,  and  by  the  preparation  of  food  in  ways  to  be  acceptable  to  the  taste. 
Qence  the  diet-list  should  be  as  comprehensive  as  possible. 

Bread  occasions  more  difficulty  than  any  other  article  of  food.  The  force 
yt  the  phrase  "  staff  of  life,'*  as  applied  to  bread,  is  appreciated  when  the 
ftttempt  is  made  to  exclude  it  persistently  from  the  diet.  Diabetic  patients 
[>f  good  resolution  will  begin  the  dietetic  treatment  with  the  conviction  that 
they  can  do  very  well  without  bread,  but  after  a  time  the  desire  for  it 
becomes  too  imperative  to  be  resisted  without  great  discomfort.  The  fact, 
tlien,  is  to  be  accepted  that  some  form  of  bread  must  enter  into  the  diet. 
Different  substitutes  for  bread  which  have  been  devised  do  not  satisfy  the 
vrant  of  it.  Flour  consisting  only  of  bran,  prepared  after  Camplin's  method, 
Lb  generally  tolerated  but  for  a  short  time.  Patients  soon  have  a  repugnance 
for  it,  and,  as  it  is  innutritions,  there  is  then  no  advantage  in  persisting  in  its 
ose.  This  is  measurably  true,  also,  of  flour  consisting  of  pure  gluten,  and  of 
tlie  almond-flour  recommended  by  Pavy.  Either  a  certain  quantity  of  ordi- 
nary bread  must  be  allowed,  or  a  bread  must  be  used  containing  a  diminished 
proportion  of  starch  without  its  entire  exclusion.  A  bread  made  by  Messrs. 
B.  V.  Hecker  k  Co.  of  New  York  contains  a  very  small  proportion  of  starch. 
This  bread  is  light  and  agreeable,  but  it  requires  great  care  in  its  preparation. 
Analyses  made  by  Prof.  C.  A.  Doremus  gave  between  1  and  2i  per  cent,  of 
starch,  whereas  in  ordinary  bread  the  proportion  is  about  55  per  cent.  In  a 
nomber  of  cases  in  which  I  have  ^d vised  its  use  patients  have  found  it  to  be 
m  satisfactory  form  of  bread. 

The  bill  of  fare  for  diabetics  is  very  extensive.     All  varieties  of  shellfish 
mre  allowable.     Soups  of  various  kinds  may  be  prepared  without  flour,  rice, 
▼ermicelli,  or  any  other  article  which  contains  starch.     Fish  of  every  descrip- 
tioD  may  be  eaten,  either  fresh,  salted,  or  preserved  in  oil.     Of  meats,  poul- 
try, and  game,  there  is  but  a  single  exception — namely,  the  livers  may  contain 
enough  sugar  to  warrant  their  exclusion.     Salads  may  be  made  of  lettuce,  cel- 
ery, cucumber,  romaine,  watercress,  Brussels  sprouts,  chicory,  dandelion,  young 
ooioDs,  coldslaw,  and  olives.    Of  vegetables,  other  than  those  just  named,  the 
list  embraces  spinach,  cabbage,  cauliflower,  string  beans,  pickles,  beet-tops, 
aorrel,  radishes,  mushrooms,  asparagus,  truffles,  artichokes,  oyster-plant  or 
salsify,  and  tomatoes.     Eggs,  caviar,  cheese  of  all  kinds,  butter,  cream  in 
moderation,  unsweetened  jellies,  filberts,  pecan-nuts,  almonds,  butternuts  and 
walnuts,  Brazil-nuts,  and  cocoanuts  are  included.     Of  drinks,  coffee,  tea.  and 
cocoa  without  sugar,  whiskey,  brandy,  gin,  claret,  Burgundy,  and  dry  sherry 
are  permissible.    Glycerin  may  be  used  in  lieu  of  sugar  in  coffee  and  tea.    A 
patient  under  my  care  ate  with  relish  custards  made  with  glycerin  instead  of 
«ugar.     It  is  stated  that  mannite,  inosite,  levulosc,  and  inulin  are  forms  of 
sugar  which  may  be  taken  without  rendering  the  urine  saccharine.     This 
statement  needs  further   confirmation    based   on  experimental   observation. 
rhe  interdicted  kinds  of  food  are — sugar,  syrups  of  all  kinds,  and  honey, 
^heat  and  rye  flour  and  corn-meal,  arrowroot,  sago,  tapioca,  oatmeal,  barley, 
^tatoes,  beets,  parsnips,  carrots,  rhubarb,  peas  and  beans,  chestnuts,  sweet 
Vnits  of  any  kind,  chocolate,  cider,  most  malt  liquors,  champagne  and  other 
parkling  wines,  all  the  sweet  wines,  sweetened  spirits,  and  liqueurs.     The 
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admissible  articles  of  diet  have  been  conveniently  arranged  bj  Austin  Flint, 
Jr.,  in  the  form  of  a  bill  of  fare.* 

The  very  bitter  ales  may  be  taken  moderately  Turnips  are  conM^Iwrf 
by  some  as  allowable.  Celery  is  interdicted  by  some,  but  probably  witlw«t 
reason.  There  have  been  doubts  as  to  tomatoes,  but  they  are  probably  cw- 
rectly  placed  in  the  list  of  allowable  articles.  The  quantity  of  ingested  flnidi 
should  be  moderately  restricted. 

For  the  sake  of  emphasis  it  may  be  repeated  that  succcrs  will  depend  oi 
the  pains  taken  to  vary,  combine,  and  prepare  the  allowable  kinds  of  fooi  k 
as  to  render  the  diet  satisfactory  as  regards  the  patient's  taste,  appetite,  anj 
digestion.  To  do  this  will  require  much  and  constant  attention  on  the  put 
of  those  who  have  charge  of  the  dietary  of  diabetic  patients.  It  is  difficult 
to  carry  out  the  dietetic  treatment  properly  in  hospitals.  Patients  can  ruelj 
have  it  properly  carried  out  in  hotels  and  boarding-houses.  Poverty  is  tomt- 
times  a  serious  obstacle  in  the  treatment  of  this  disease. 

Under  the  dietetic  treatment,  faithfully  carried  out,  the  sugar  in  thenrine 
is  speedily  diminished.  In  a  considerable  proportion  of  cases  it  dijappetn; 
the  quantity  of  urine  decreases  and  often  becomes  normal  in  this  regard -.the 
thirst  disappears,  and  there  may  be  no  evidence  of  ill  health.  Patient«  huxi 
repeatedly  declared,  even  when  the  urine  still  contained  some  sugar,  that 
were  it  not  for  the  knowledge  of  this  fact  they  would  not  suspect  the  exist- 
ence of  any  malady.  Not  infrequently  there  is  a  consciousness  of  better 
health  than  for  a  long  time  before  the  diabetic  disease  was  discovered. 

The  return  to  the  articles  which  are  not  in  the  list  of  those  allowable  ii  to 
be  made  after  a  time  gradually  and  tentatively,  watching  the  effect  apon  the 
urine.  Probably  in  most  instances  an  unrestricted  diet  will  cause  a  return  of 
the  saccharine  urine  if  the  cases  of  transient  diabetes,  to  which  reference  hu 
been  made,  be  excepted.  Under  these  circumstances  patients  cannot  be  eon- 
sidered  as  cured ;  but,  on  the  other  hand,  the  re.8tricted  diet,  with  proper 
pains,  may  be  well  tolerated  indefinitely,  the  general  health  remaining  excel- 
lent. Although,  therefore,  the  disease  be  not  cured  (quoting  the  language  of 
Senator),  it  may  be  made  entirely  harmless. 

Reference  may  bo  here  made  to  the  skimmed-milk  treatment  propoeed  by 
Donkin.  His  method  consists  in  confining  the  patient  strictly  to  skimmed 
milk,  from  six  to  eight  pints  being  taken  daily,  the  treatment  to  be  contioaed 
for  t<in  or  twelve  weeks,  after  this  period  other  articles  of  diet  being  grad- 
ually added  and  at  length  substituted.  That  this  plan  of  treatment  has 
proved  temporarily  useful  in  some  instances  must  be  admitted ;  in  most 
instances,  however,  it  has  been  not  only  nugatory,  but  hurtful  and  even 
destructive. 

As  regards  the  employment  of  drugs,  if  there  be  no  special  syinptomatic 
indications  to  be  met  by  remedies,  before  any  medication  is  employed  it  should 
be  ascertained  how  much  may  be  effected  by  diet  alone. 

The  alkalies,  first  employed  for  theoretical  reasons,  have  been  found  to  be 
useful  in  some  cases.  Trousseau's  method  was  to  give  a  drachm  daily  of  tbe 
bicarbonate  of  soda,  and  to  increase  the  doses  gradually  to  three  or  even  four 
drachms.  In  order  to  avoid  the  evils  incident  to  super-alkalinity  of  the  blood 
he  advised  that  the  remedy  be  given  only  during  ten  consecutive  days  in  each 
month.  I  have  seen  the  good  effect,  apparently,  of  this  treatment  when  there 
was  not  much  restriction  in  diet.  The  benefit  which  patients  derive  from 
treatment  at  Carlsbad  and  Vichy  cannot  depend  greatly  on  the  alkaline 
springs,  for  the  same  benefit  is  not  derived  from  the  water  when  taken  al 
home.     The  credit  belongs,  in  a  great  measure,  to  accessory  circumstances  it 

*  A.  Flint.  Jr.,  "On  the  Treatment  of  Diabetes  Mellitua,"  Joumai  (^  die  AwLMd 

Association,  July  12,  1884. 
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these  watering-places  and  to  the  treatment  in  other  respects.  A  cure  is  not 
to  be  expected  from  the  use  of  alkalies,  and  it  is  seldom  advisable  when 
/latients  can  carry  out  and  tolerate  strict  dietetic  treatment. 

Opium  causes  diminution  of  the  sugar  in  the  urine.     Pavy,  who  advocates 
the  opium  treatment,  advises,  in  preference  to  other  preparations,  codcia,  giv- 
ing it  in  doses  gradually  increased  from  a  quarter  of  a  grain  to  two  grains 
^bree  times  daily.     The  treatment  relieves,  but  it  does  not  effect  a  cure,  and 
it^  is  open  to  objection  on  the  score  of  a  liability  to  the  formation  of  the  opium 
babit.     Opium,  however,  is  indicated  in  some  cases  for  the  relief  of  muscular 
pains,  from  which  diabetics  not  infrequently  suffer,  and  which  prevent  sleep. 
Other  remedies  among  the  great  number  which  have  been  recommended 
^re — the  carbonate  of  ammonia,  lactic  acid,  cod-liver  oil,  the  iodide  and  the 
l^romide  of  potassium,  iodoform,  ergot,  arsenic,  arsenite  of  bromine,  carbolic 
Acid,  salicylic  acid,  salicin,  strychnia,  jambol.  and  sulphide  of  calcium.     £ach 
^>f  these  in  certain  cases  is  more  or  less  useful,  but  no  one  of  them  is  entitled 
"•o  be  considered  as  a  curative  remedy.    The  late  Dr.  Frick  of  Baltimore  stud- 
ied the  relative  effects  of  different  remedies  in  a  case  under  his  observation 
:for  nine  months,  and  the  diminution  of  the  sugar  in  the  urine  was  most 
Tuarked  under  the  use  of  strychnia.     Dickinson  remarks  that  "  strychnia  is, 
of  all  remedies,  the  most  constantly  useful."     Some  cases  are  notably  bene- 
fited by  salicylic  acid  or  salicylate  of  sodium. 

There  may  be  indications  for  remedies  without  reference  to  any  curative 
effect.  Tonics  are  indicated  if  the  appetite  or  the  digestion  be  impaired. 
Ansemia,  as  in  other  pathological  connections,  calls  for  iron.  The  nervous 
system  may  be  tranquillized  and  sleep  induced  by  the  bromides  or  other  hyp- 
notic remedies.     Various  symptoms  may  require  palliative  treatment. 

An  important  part  of  the  treatment  of  diabetes  pertains  to  hygienic  obser- 
Tances.  The  body  should  be  protected  against  atmospherical  changes  and  the 
functions  of  the  skin  should  be  well  maintained.  The  warm  bath  or  sponging 
the  body,  if  the  immediate  effect  be  agreeable,  is  to  be  recommended.  The 
hydropathic  pack  has  been  found  serviceable.  A  change  from  a  climate  which 
is  cold  and  variable  to  one  uniform  and  warm  is  often  highly  advantageous.  A 
long  sea-voyage  in  ft  warm  latitude  has  proved  signally  beneficial.  Exercise 
in  the  open  air  is  to  be  advised,  not  exceeding  so  far  the  limits  of  comfort  as 
to  induce  over-fatigue  or  exhaustion.  Gymnastic  exercises  may  sometimes 
be  resorted  to  with  profit.  Last,  but  not  least  in  importance,  mental  relaxa- 
tion and  recreation  are  to  be  enumerated  in  the  list  of  regiminal  measures. 
An  efficient  treatment  in  cases  of  diabetic  coma  has  not  been  found.  Cam- 
phor, ether,  and  other  stimulating  restoratives  may  be  tried. 

Involuntary  Seminal  Emissions— Spermatorrhoea— Impo- 
tence. 

Involuntary  seminal  emissions,  spermatorrhoea,  and  impotence  frequently 
clepend  on  abnormal  conditions  which  belong  to  surgery,  but  not  infrequently 
"they  fall  properly  within  the  sphere  of  the  practice  of  medicine.     By  invol- 
untary seminal  emissions  is  meant  the  ejaculation  of  semen  and  the  venereal 
orgasm  without  any  voluntary  effort,  either  natural  or  unnatural.     Involun- 
tary emissions  occurring  during  sleep  are  common,  taking  place  in  connection 
with  erotic  dreams.     Occurring  after  intervals  of  several  days  in  persons  of 
continent  habits,  they  are  physiological  rather  than  pathological.     They  de- 
note simply  a  certain  amount  of  functional  activity  of  the  generative  organs. 
They  do  not  imply  a  morbid  condition  nor  do  they  lead  to  any  morbid  effects. 
They  occur  especially  when  habitual  sexual  intercourse  is  interrupted  from 
any  cause.     Under  these  circumstances  they  are  manifestations  of  health 
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rather  than  of  tlisease.  The  physif^iati  is  warranted  In  pivinj^  stich  a«««TiiMff 
to  patients,  who  are  often  rendered  net^ile^sly  ap[irehen?*ive  and  unhippv  hj 
pnpniur  %vork:s  or  lectures  the  object  of  which  i^  to  cxcdte  fears  fufftDit^rc^ 
nary*  purpose. 

Occurring  more  frequently,  the  embsions  denote  a  morbid  ercthi^ia  tod 
weakiiei^s  of  the  orjrans  of  generation,     They  occur  sometimes  night ly,  jtnd 
«ometime8  even  repeatedly  during  the  same  night.     They  then  call  for  ti'mt- 
dial  measures,  although  even  under  these  circumstances  their  morbid  efwtj 
have   been   much   exaggerated.     Occurring  in  pers^jns   debilitated  from  m 
caui^e,  they  may  take  place  without  erection  and  with  little  or  no  vcnered 
I  excitement,  the  patient  sometimes  becoming  aware  of  their  occurrcnci?  imlj 
by  the  seminal  stains.     They  occur  aometimes  during  the  day  when  the  u-w- 
real  desire  h  excited.     These  are  called  diurnal  in  tlistinction  from  nnftunii] 
.  euiiftjiions.     A  patient  .stated  to  me  that  they  had  oeeunned  in  hi*  c4iefrT(iii 
I  excitement  caused  by  shampooing  the  head  in  a  barher-j*hop.     Person*  wKo 
have  been  addicted  to  venereal  excesses  or  to  unnatural  abuse  of  theMXUil 
function  are  especially  subject  to  this  morbid  frequency  of  involunt&ry  eiai^ 
srona.     The  mind  in  such  ca^es,  particularly  if  the  affection  bo  atlribmblfl 
to  unnatural   abuse,  may  Ijeeorae  greatly  depressed  ;   llie  patieot  is  if»|»t^ 
hensive  of  impotence  or  fancies  that  he  is  already  impot-ent;   his  at1enri»>n  ^^ 
absorbed  with  the  affection;  lie  suffers  from  a  sense  of  pallution  and  de^*^ 
dation  ;  he  believes  that  his  constitution  is  ruined  and  that  there  is  duo?*' 
of  insanity.     Patients  in   the  condition  just  sketched  form  an  unfoita*^^ 
class  with  whieh  every  practitioner  is  more  or  less  familiar.     Th^y  go  Cft^tf 
one  physician  to  another,  and  upon  pationt^i  of  this  class  quacks  prey  lar|£^*l 
The  affection  sometimes  exists  in  a  still  gTeat4*r  tlcgree.     The  emissciotiJ 
diurnal  as  well  as  nocturnal.     They  are  produced  by  anything  whidi 
vokes  the  sexual  passion,  and  may  take  place  with  little  or  no  excitemec^' 
the  external  organs. 

Sperm  atorrhtea  means^  striotly^  the  discharge  of  semen  withotif  th# 
rence  c»f  the  orgasm.     It  is  an  affection  superadded  to  morbid 
aions,  the  seminal  secretion  passing  into  the  urethra,  and  somft 
tfcladder,  without  the  consciousness  of  the  patient.     In  <*afics  of  9perto 
rhopa  the  seraen  is  expelled  in  the  acts  of  micturition  and  defecation      (Wi^iT"'^'" 
true  spermatorrha*a  are  far  less  frequent  than  has  been  supposed,      Pe^C"*"*^"* 
have  been  regarded  as  having  this  affection  whenever  a  mucilaginous 
bearing  some  resemblance  to  semen  is  discharged  from  the  urethra* 
microscope  affords  the  only  trustworthy  mode  of  determining  that  the 
is  seminal.     Were  this  mi>de  of  examination  generally  employed,  cai 
sperm  a  to  rrh  tea  would  be  found  to   be  extremely   rare.      In  examiiilnj 
sediment  of  the  morning  urine  it  i.^  to  be  borne  in  mind  that  apcrmi 
will  Ijc  likely  to  be  found  if  sexual  intercourse  or  a  seminal  •  i   ' 
taken  place  during  the  night.     The  presence  of  the  s|H'rmatosi* 
circumstances  is  not  evidence  of  spermatorrhoea.     Veritable  sptnu;iiiirj 
doiibtjess  occurs,   but   probably   only   in   persons   who   are   affected   wi 
morbi<l   frecjuency  of    seminal    emisisions.       Muco-purulent    mailer  esc 
from  the  urethra  or  observed  in  the  urine  in  cases  of  cystitis  may  gir< 
in  tlie  mind  of  the  patient  to  the  apprehension  of  spermatorrh'ra.     A 
pnrent  viscid  liquid  escaping  in  small  quantity  from  the  urelhm,  t!f]yv 
after  prolonged  erection,  not  infrequently  occasions  much  unea_Mne!w«  h 
minds  of  persons  whose  attention  is  directed  to  the  sexual  organs  with 
ence  to  spermatorrhoea^  and  of  those  who  have  gonorrhcea.     This  h  trc«<«"' 
as  a  gleety  discharge  by  empirics.     The  discharge  is  &  se»cretiim  from  l^** 
prostate  gland  and  is  of  no  practical  inip»rtance.     It  Is  somctimef  i»f  sm* 
portaoee  in  a  medico-legal  view   to  determine  whether  stains  on  linen  ^ 
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eaused  by  dried  semen.  The  physical  characters  of  suspected  stains  are  not 
to  be  relied  upon,  nor  is  chemical  aoalysis  reliable.  If,  however,  water  be 
slowly  added  to  the  stains  and  portions  be  examined  by  the  microscope,  sper- 
matozoa will  be  recognizable  when  the  stains  are  seminal. 

Involuntary  seminal  emissions  and  spermatorrhoea  are  frequently  asso- 
ciated with  symptoms  denoting  various  kinds  of  functional  disorder,  espe- 
cially disturbance  of  the  nervous  system.  These  symptoms  have  been  con- 
sidered as  direct  morbid  effects  of  seminal  losses.  More  or  less  general 
debility  is  undoubtedly  a  result  of  an  abnormal  discharge  of  semen,  but  the 
latter  is  often  incidental  to  disorder  of  the  system  otherwise  produced ;  and 
the  disturbance  of  the  nervous  system  so  frequently  associated  with  seminal 
losses  is  measurably  due  to  the  mental  depression  and  apprehensions  which 
they  frequently  occasion. 

In  the  TREATMENT  of  Seminal  emissions  the  distinction  which  has  been 
made  between  their  physiological  and  pathological  character  is  to  be  kept  in 
view.  Occurring  infrequently  in  a  person  of  full  health,  in  addition  to  assur- 
ances of  their  innocuousness  it  will  generally  suffice  to  advise  moderation  in 
the  use  of  wine  or  spirits  and  stimulating  articles  of  food,  saline  laxatives 
Ik^casionally,  cold  ablution  of  the  genital  organs  at  night,  avoidance  of  undue 
warmth  from  the  bed  or  bedclothes  and  of  distension  of  the  bladder,  and  that 
the  mind  be  diverted  as  much  as  possible  from  provocatives  of  sexual  desire. 
If  these  measures  do  not  suffice,  certain  remedies  which  appear  to  exert  an 
anaphrodisiac  influence  may  be  prescribed.  Remedies  which  may  be  given 
for  this  purpose  are  camphor,  lupulin  or  the  tincture  of  hops,  conium,  bella- 
donna, and  the  bromide  of  potassium.  The  remedy  last  named  has  seemed 
to  me  to  be  distinctly  efficacious.      Marriage  is  always  remedial  in  these 


Cases  in  which  the  emissions  depend  upon  a  morbid  erethism  and  weakness 
of  the  generative  organs,  and  cases  of  spermatorrhoea,  are  of  more  importance 
and  the  treatment  is  more  difficult.  The  anaphrodisiac  remedies  are  indi- 
cated, but  in  these  cases  much  benefit  is  derived  from  tonic  remedies  and 
an  invigorating  regimen.  Quinia,  small  doses  of  strychnia  or  nux  vomica, 
and  the  preparations  of  iron  are  useful.  Sea-bathing  or  the  sponge-bath 
and  out-of-door  life  or  gymnastic  exercises  are  useful  regiminal  measures. 
The  diet  should  be  nutritious,  but  not  stimulating,  and  alcoholic  stimulants 
are  to  be  taken  very  moderately  or  interdicted.  Everything  calculated  to 
provoke  sexual  desire  should,  as  far  as  practicable,  be  avoided.  Health- 
ful mental  occupation  and  chaste  associations  do  very  much  toward  effect- 
ing a  cure.  It  is  obvious  that  to  carry  out  the  moral  part  of  the  treatment 
requires  on  the  part  of  the  patient  a  determination  and  perseverance  which 
arc  oflen  wanting.  Taking  into  view  all  the  circumstances  in  individual 
eases,  it  is  sometimes  judicious  to  encourage  or  recommend  marriage. 

Attention  is  to  be  directed  to  the  condition  of  the  urethra  in  cases  of 
seminal  emissions  and  spermatorrhoea.  They  often  follow  gonorrhoea,  and  are 
sometimes  dependent  more  or  less  on  urethral  stricture.  According  to  Lalle- 
mand,  seminal  losses  oflen  depend  on  an  abnormal  sensibility  at  or  near  the 
prostatic  portion  of  the  urethra,  and  the  treatment  in  these  cases  requires  the 
use  of  the  bougie  and  cauterizing  applications.  The  opinion  of  Lallemand  is 
held  by  distinguished  surgeons  at  the  present  time.  For  information  on  this 
point  the  reader  is  referred  to  surgical  works. 

Impotence  means  inability  to  perform  the  act  of  coition.  The  term  does  not 
mean  want  of  the  power  of  procreation,  and  the  latter  may  be  wanting  when 
there  is  no  incapacity  for  sexual  intercourse.  Exclusive  of  malformations 
and  other  abnormal  conditions  of  a  surgical  nature,  impotence,  in  the  first 
place,  may  involve  absence  of  sexual  desire.      Difiierent  persons  in  health 


942 


STRUCTURAL  DISEASES  OF  THE  KIDXET. 


differ  widely  as  regards  the  venereal  propensity  ;  in  some  persunv  iW  ««iiiij 
desire  is  intense  and  importunate,  in  ntliers  rt  is  feeble,  und  aoDieiiUDcs  ii  h 
altogether  wanting.  The  propensity  may.  on  the  one  band,  be  incrtii^fd  by 
indulgence  and  by  fostering  in  vnrious  ways  ideas  eonnected  with  it;  and  na 
the  other  hand  it  may  be  diminished  and  extinguirthed  by  an  opp(»t«ite  cfl«n»e. 
In  tlie  marital  rehitioti  frigidity^  as  regiirds  this  propengity,  may  de|Hfrjtl  o* 
personal  antipathy^  and  hence  U  a  not  iiifrecjnent  gowree  ol'  dotueetic  unbt{K 
piuess.  Absence  of  eexnal  desire  may  arise  from  generul  dt4jiliiy,  and  ii 
incident  to  various  diiseaiies.  If  the  disease  with  which  it  in  roniiectril  U 
not  serious  nor  permanent,  n  return  of  sexual  desire  may  be  expectd  •m 
recovery  of  the  aceusttomed  heallb.  Intense  mental  preoecupiktion,  th 
depresMng  emotions,  and  exaltation  of  the  higher  setaimenu  tend  lo 
repress  sexual  de.'^ire. 

As  the  loss  of  virility  is  generally  dreaded,  physieians  ttR»  often  eumnltrd 
when  a  notable  change  aa  regardii  the  venereal  propensity  ie»  cxperienfrii. 
The  circumstances  which  have  led  to  the  change  in  individuol  ca^^s  itn?  t* 
be  investigated,  and  the  conclusion  with  respect  to  the  prtdjAhility  of  tinpi> 
tenee,  together  with  the  treatment^  is  to  be  based  on  these  circuni»um<i 
In  a  large  proportion  of  cases  the  deficiency  or  absence  of  sexual  tltmn  n 
due  to  temporary  causes.  Premature  decline  or  extinction  may  rcituK  '»« 
the  one  hand,  from  early  and  excessive  indulgence  or  abuse  of  the  genrmtiTe 
function,  and  on  the  other  hand  from  prolonged  continence.  Under  «rt*iB 
circumstances  aphrodisiac  remedies  are  desired.  The  remedies  so  eaUeil  art 
of  doubtful  efficacy.  Phosphorus,  eantharides,  and  nux  vomica  h»vc  Wn 
considered  as  special  stimulants  acting  on  the  organs  of  generation,  The? 
should  be  given  circumspectly.  It  is  sometimes  useful  to  secure  the  monl 
influence  of  the  administration  of  remedies  supposed  to  have  this  effect 

Impotence  may  exist  without  loss  of  sexual  desire,     Temporary  ii»ctpiwtt 
proceeds  from  timidity  or  deficient  self-confidence.     The   physician  i»  ^*^^ 
infrequently  consulted  by  persons   about  to  enter  upon  marriagt  wli«>  ^ 
apprehensive   of  being  incompetent  to  aeeomplish  coition.     Assuratice*  of 
capability,  if  it  be  evident  that  the  apprehensions  are  iniaginnrr,  may  ^  *^^ 
that  these  cases  require.     Persons  who  have  practised  masturbation  in  ^>f* 
hood,  and  they  who  are  subject  to  involuntary  emls^ons  during  i»leep,  aw  no^ 
infrequently  led  to  believe  that  they  are  impotent  by  pt-rnicions  pnldioalioii- 
or  lectures  designed  to  alarm  sensitive  minds ;  and  apprehension  on  the 
of  abihty  to  accomplish  the  act  of  coition  creates  incapacity.     A  failart 
accomplish  the  act  is  likely  to  be  followed  by  the  convietitm  that  impotence 
exists^  and,  practically,  it  does  exist  so  long  as  this  conviction  continues.    Itt 
fiueh  cases  all  that  is  requisite  is  that  the  act  of  coition  should  be  nndcrtnkiMi 
without  any  anxiety  as  to  success.     It  is  nseful  in  such  cases  to  inU'rdi- 
sexual   intercourse  for  a  certain  time,  in  order  to  prevent  tentative  effo 
which,  if  unsuccessful,  fasten  the  convietion  of  impotence   more  and  tnoi 
ni»on   the  mind.     If  a  cert^iin  period  of  abstinence   be  enforced,  it  will 
likely  to  happen  that  the  patient  is  impelled  by  his  desires  to  demonitm 
his  capacity  before  the  period  expires.     It  is  sometimes  the  ease»  hnwcv 
that  coition  is  permanently  prevented  by  fancied  incapacity.     T  have  kmv 
an   itislanee   in  which  this  was  the  probable  explanation  of  the  absence 
sexual  intercourse  during  the  whole  of  a  married  life  lasting  over  fifte 
years,  and  in  another  instance  five  years  hud  elapsed  without  any  nceoti 
ment  of  the  act  of  coition.     Iti  both  instances  seminal  emissions  oecii 
infrecjuently.     A  remedy  prescribed  with  an   ttssurance  of  a  cure  d 
sometimes  proves  curative  by  a  moral   effect.     In  ccrtjiin  cji«e«  impiiteu^ 
with  sextial  desire,  is  a  result  of  the  erethism  and  weakness?  of  the        ~ 
tive  organs  associated  with  seminal  emi^sjions  and  spenuatarrha?H.    The 
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ion  and  orgasm  take  place  at  the  beginning  of,  or  prior  to,  the  act  of  coition. 
\A  kind  of  impotence  is  sometimes,  temporarily,  a  result  of  prolonged  con- 
?nce.  The  measures  of  treatment  in  such  cases  are  those  indicated  by 
linal  emissions  and  spermatorrhoea.  Persistence  in  the  employment  of 
se  measures,  together  with  a  proper  degree  of  reserve  as  regards  the 
juency  of  the  attempts  to  consummate  sexual  intercourse,  will  generally 
ve  successful. 

ilxcessive  indulgence  in  venery,  when  it  does  not  lead  to  involuntary  semi- 
emissions,  spermatorrhoea,  or  impotence,  is  a  not  infrequent  cause  of  ill 
1th.  Dyspeptic  ailments,  attacks  of  vertigo,  functional  disorder  of  the 
rt,  melancholia,  and  hypochondriasis  are  among  the  morbid  elTects  of  this 
se.  It  is  the  duty  of  the  physician  to  inquire  into  the  habits  of  patients 
this  regard.  The  evils  of  excessive  indulgence,  aside  from  moral  conse- 
nces,  arc  greater  when  it  is  illicit  than  when  it  is  marital ;  and  moreover, 
former  is  far  more  likely  to  be  excessive.  The  limits  of  a  healthful 
ulgence  doubtless  vary  according  to  constitutional  vigor,  but  it  may  be 
sidercd  as  excessive  if  the  acts  of  coition  are  repeated  several  times  a 

lie  unnatural  abuse  of  the  sexual  function,  or  masturbation,  as  a  cause  of 
oluntary  seminal  emissions,  spermatorrhoea,  and  sometimes  of  impotence,  has 
n  already  referred  to.  The  effects  on  mind  as  well  as  body  are  pernicious, 
s  plainly  the  duty  of  the  physician  not  only  to  endeavor  to  discover  and 
»t  this  practice  in  individual  cases,  but  to  enjoin  upon  parents,  teachers, 
i  associates  the  importance  of  watchfulness  in  this  respect  over  those  for 
Me  welfare  they  are  to  a  greater  or  less  extent  responsible.  There  is  also 
ther  duty  of  the  physician  connected  with  this  important  topic.  Many 
sitive  persons  who  have  been  addicted  to  self-abuse  in  early  life  suffer  greatly 
m  the  belief  that  their  mental  and  physical  powers  have  been  irreparably 
ired.  The  evils,  great  as  they  sometimes  are,  are  much  exaggerated  by 
ralar  works  and  lectures  designed  to  excite  fears  for  a  mercenary  end. 
e  physician  may  often  do  much  good  by  removing  undue  apprehensions 
inected  with  the  errors  of  youth. 


CLASSIFICATION  AND  PATHOLOGY  OF  FEVER.- 
— CONTINUED  FEVERS. 

Classification  of  Fevers.— The  General  Pathology  of  Fever.— Febricul 
Anatomical  Characters  and  Clinical  History. 

Classification  of  Fevers. 

THIS  concluding  section  will  be  devoted  to  fevers  and  c 
eases. 

Fevers  are  distinguished  as  essential  and  symptomatic, 
fever  is  one  which  is  secondary  to  some  local  affection,  sucl 
flanimation.  The  term  essential  distinguishes  a  fever  which 
or  symptomatic,  but  is  primary  or  idiopathic.  Local  affe< 
in  essential  fevers,  but  they  cannot  be  considered  the  cat 
The  essential  fevers  are  febrile  infectious  diseases.  The  es; 
those  which  are  to  be  considered  in  this  section. 

According  to  the  usual  symptomatic  classification  of  i 
guish — 

1.  Fehricida^  a  form  of  fever  characterized  by  its  she 
mildness. 

2.  Omtimied  fevers^  which  are  distinguished  by  the  unb 
of  the  febrile  phenomena,  such  as  typhoid  and  typhus  fe 
fevers  and  erysipelatous  fever  may  be  included  in  this  ch 

3.  Periodical  fevers,  which  are  distinguished  by  the  occui 
paroxysms  or  notable  exacerbations  as  regards  the  febrile 
as  intermittent  fever,  remittent  fever,  typho-malarial  fever, ; 
dengue. 

4.  Eruptive  or  exantJiemcUous  fevers,  in  which  an  eniptio] 
of  the  body  is  a  prominent  feature,  as  in  smallpox,  scarie 
roseola,  and  typhus. 

Fevers  are  also  often  classified  on  an  etiological  basis  iDl4 
tagious,  and  miasmatic-contagious  fevers,  according  to  diatinc 
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ehends,  however,  those  which  from  their  prevalence  and  established  iden- 
y  it  is  desirable  to  consider  in  this  work.  Some  of  the  diseases  which  for 
DTenience  have  been  considered  in  preceding  sections  of  this  work,  such  as 
idemic  dysentery,  Asiatic  cholera,  cerebro-spinal  meningitis,  trichinosis,  and 
eumonia,  might  with  propriety  have  been  included  in  the  present  section. 
There  are  certain  terms  in  common  use  which  in  their  application  to  fevers 
)uire  a  few  words  of  explanation.  Fevers  characterized  by  great  prostra* 
0  have  been  called  ar^i/namic,  asthenic,  or  low.  Fevers  have  been  said  to  be 
ixic  when  symptoms  referable  to  the  nervous  system,  such  as  delirium,  etc., 
J  prominent.  Fevers  of  unusually  long  duration  have  been  called  shic; 
i  when  the  febrile  phenomena— especially  the  temperature — are  intense, 
i  fever  is  said  to  be  hi(/h.  The  initial  stage  of  a  fever  extends  from  the 
dnning  of  the. disease  until  the  full  development  of  the  fever.  The  period 
full  development,  or  acme,  of  the  fever  is  sometimes  called  the  fa^tighim. 
e  fastigium  is  followed  by  the  stage  of  defervescence,  or  decline  of  the  fever. 
iien  the  decline  is  rapid,  occupying  only  a  few  hours  or  a  day  or  two,  the 
er  is  said  to  terminate  by  crisis.  When  the  decline  is  protracted  the  ter- 
oatinn  is  by  lysis.  These  different  stages  of  fevers,  to  which  may  be  added 
\  period  of  convalescence,  are  of  very  unequal  duration  in  the  different  forms 
fevers. 

General  Pathology  of  Fever. 

[t  is  deemed  desirable  to  introduce  this  subject  in  this  connection,  although 
»perly  it  belongs  to  the  department  of  General  Pathology  considered  in 
rt  I.  of  this  work.     The  general  causes  and  the  theory  of  fever  are  among 
\  most  difficult  and  least  understood  subjects  in  general  pathology.^ 
[t  has  been  proven  experimentally  that  various  substances  when  injected 

0  the  blood-  or  the  tissues  of  an  animal  are  capable  of  exciting  fever.     It 

1  not  been  found  possible  to  determine  any  general  characters  which  distin- 
ish  these  pyrogenic  substances.  It  is  of  especial  interest  that  various  fer- 
nts,  particularly  fibrin  ferment,  and  many  of  the  so-called  ptomaines  or 
laverio  alkaloids,  possess  pyrogenic  properties.  This  has  given  rise  to  the 
>position  that  the  fever  which  is  secondary  to  local  inflammatiops,  to 
srotio  foci,  and  to  injuries  is  often  due  to  the  absorption  of  fermentative 
)6tance8  which  are  produced  by  the  local  disease.  Micro-organisms  are 
iong  the  most  important  of  fever-exciting  agents,  and  are  probably  involved 
the  causation  of  all  the  essential  fevers.  It  has  been  proven  by  experi- 
int  that  injuries  of  various  parts  of  the  central  nervous  system,  especially 
nctare  of  certain  circumscribed  regions  of  the  brain,  are  followed  within  a 
w  hours  by  marked  elevation  of  temperature.  There  is  reason,  therefore,  to 
lieve  that  fever  may  be  in  some  cases  a  purely  nervous  affection  produced 
tbout  the  introduction  of  any  pyrogenic  substance  into  the  blood. 

In  what  way  is  the  abnormal  elevation  of  temperature  produced  in  fever? 
seems  to  be  established,  on  the  one  hand,  that  an  excessive  amount  of  heat 
prodnced  in  fever  within  the  body,  and,  on  the  other  hand,  that  in  propor- 
(m  to  this  excessive  production  less  heat  is  given  off  from  the  body  than  in 
eilth.  It  is  well  known  that  animal  heat  is  the  result  of  chemical  processes, 
specially  processes  of  oxidation,  which  are  constantly  going  on  within  the 
ody.  Now,  it  is  found  that  in  fever,  in  proportion  to  the  amount  of  nour- 
Juneot  taken,  there  is  an  abnormally  large  quantity  of  urea  excreted  by 
»  arine,  and  particularly  that  more  oxygen  is  absorbed  and  mofe  carbonic 
ad  given  off  by  the  respiration  than  in  health.  These  changes  have  been 
werved  to  be  present  before  there  is  any  elevation  of  temperature,  so  that 

*  An  important  monograph  on  this  siihject  is  tliat  of  H.  C.  Wood— Frtvr :  A  Study 
Mcrbid  and  Normal  Fhysioloyy,  Washington,  Smithsonian  Institution,  1880. 
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they  cannot  he  considered,  at  least  not  entirely^  as  secondary  to  the  f^m. 
They  also  indicate  an  increase  in  the  oxidizing  processes  within  the  buiv* 
and  therefore  an  increase  in  the  aiitount  of  heat  produced. 

It  has  furthermore  been  rendered  probable  that  the  amount  of  heat^Vful 
off  from  the  body  in  fever  is  dimini,slied  relatively  to  the  amount  pMtiml  | 
When  a  fever  is  ushered  in  by  a  chill  or  by  chilly  sensations,  the  aneridciJ 
of  the  skin  are  contracted,  the  surface  h  cold,  and  there  is  an  absolute  iliniiriui-j 
tiun  in  the  radiation  of  heat  from  the  body.  There  is  at  this  tini«*  ^1. 
rapid  development  of  pyrexia.  When  the  surface  of  the  body  in 
hot,  as  it  is  during  the  greater  part  of  niodt  fevers,  it  is  evident  *».,,» 
heat  nnist  be  given  off  by  radiation  than  at  the  normal  temperature  of  tht I 
skin  ;  but  there  seems  to  be  no  doubt  thatj  in  proportion  to  tlie  aiununl  "f  1 
heat  produced  in  the  body,  there  is  less  heat  pven  off  in  fever  than  would  Wl 
the  case  during  a  corresponding  increased  production  of  heat  in  h*r«tltli,  i>  ^J^ 
severe  muscular  exercise.  In  other  wordt*,  the  et|uilibrium  wltich  nonaiIl|J 
exists  between  the  amountof  heat  produced  and  that  given  off  in  diMiirf 
fever.  Perspiration^  which  is  an  important  factor  in  the  regulatiuiH 
bodily  temperature,  is  usually,  although  not  always,  dlmitiij!»hed  duruig  1 
heit^lit  of  a  fever. 

Wc  have  no  positive  knowledfre  as  to  how  fever-prod ucin;a:  ag^nU  *ct  ifl 
causing  pyrcxin.     8incc  experiments  have  shown  that  injury  of  ecnain  jwirtil 
of  the  brain  is  followed  by  rapid  elevation  of  temperature,  which  canimt  M 
identified  with  ordinary  tniumatic  fever,  the  theory  haa  gained  wide  ifccpl-j 
a  nee  tliat  the  pyrogenic  agents  act  primarily  upon  ccrtJiin   nervous  I'^lr^l 
Whether  these  centres  be  special  heat-centres,  as  has  been  surmised,  or\ 
motor  or  other  centres,  is  uncertain. 

Uur  knowledjre  of  the  effects  of  the  elevation  of  temperatur  '    nn 

oils  organs  and  functions  of  the  body  is  imperfect-      Fever  is  a>  i  ^h\\ 

increased  freijuency  of  pulse  and  of  respiration,  and  it  has  been  ;>hovvii  i!i|)^rj-l 
mentally  that  these  effects  follow  elevation  of  the  temperature  of  tlu*  blofnl. f 
It  has  not,  however,  been  proven,  nor  is  it  indeed  probable,  that  all «/  »!»H 
circulatory  and  respiratory  drsturhances  of  fevar  are  directly  rrfVm^li*  t4>  tJjj 
elevation  of  temperature.     The  injurious  effect*!  of  the  - 
cause  the  fever  must  also  he  taken  into  consideration,       i 
been  a  tendency  to  exaggerate  the  imniediato  effects  of  the  pyrexia  m  pUP^ 
and  to  dijsregard  the  action  of  the  special  agents  of  infection,      Parcuc'liTwa*, 
tons  degcneratjou  of  muscular  tissue,  particularly  of  tbo  heart,  and  dcgviipn^j 
tiofi  of  glandular  cells,  are  common,  but  by  no  means  constant,  in  fevff^.evi-H 
in  severe  forms,  and  are  referable  probably  more  to  the  infocf  ion  than  to  tlif 
elevation  of  temperature.     Nor  18  it  justiiinble  to  refer  disturhanw«nf  *^»< 
nervous,  digestive,  and  renal  functioTis  in  fever  exclusively  tolhe  elevation  ^Ij 
temperature.     We  possess  no  satisfact^>ry  explanation  of  tTi 
chlorides  in  the  urine  in  fever.     The  blood -presAU re  ia 
in  fever.     It  has  been  shown  that  many  fevers  are  a- 
tton  of  red  blood-corpuscles.     The  increased  quant n 
the  urine  also  points  to  this.     That  fever  of  long  duri4li»>o  should  i^n^ 
of >  weight  of  the  body  is  not  strange  when  one  considers  the  inrreat 
sumption  of  tissue  and  the  small  amount  of  nutriment  ingested. 

Facts  warrant  the  conclusion  that  each  of  the  esf*entiul  fevere*  has  it** 
special  cause;  in  other  words,  that  each  reijuires  a  particular  eatt- 
capable  of  producing  that  fever  and  none  other.     It  is  mi*st  eon>K 
our  present  knowledge,  if  it  be  not  logically  certain,  that  this  rawwitivl 
ia  ft  living  organism.     The  unlimited  reproductinn  «)f  the  special  caufHi^ 
the  body  in  the  infectious  fevers  is  a  fact  of  which  the  cauwinon   hy  liti^ 
organisms  alone  affords  a  ratiuoal  explanation*     In  relapsing  fever  and 
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typhoid  fever  it  is  probable  that  the  causative  organisms  have  been  dis- 
covered. 

Pebricula— Ephemeral  Fever— Simple  Fever. 

The  term  ffhricula,  a  diminutive  of  /ehrts,  is  perhaps  the  best  name  to 
denote  a  mild,  short  fever  which  is  everywhere  of  not  infrequent  occurrence. 
If  very  short,  lasting  only  a  single  day.  it  is  appropriately  called  an  ephemeral 
ftttr.  When  not  ephemeral  the  fever  may  continue  for  a  period  varying 
between  three  and  eight,  even  ten,  days.  It  has  been  known  by  a  variety  of 
names.     It  is  frequently  called  simple  continued  or  simple /ever. 

This  fever  has  no  known  anatomical  characters.  The  opportunity  of  post- 
mortem examination  is  seldom  offered,  for  the  disease  rarely  if  ever  of  itself 
ends  fatally,  at  least  in  cold  or  temperate  climates.  No  lesions  belonging  to 
the  fever  have  been  found  in  cases  in  which,  owing  to  complications,  death 
has  taken  place. 

The  invasion  in  cases  of  febricula  is  generally  abrupt,  but  in  a  certain 
proportion  of  cases  lassitude,  loss  of  appetite,  and  general  malaise  exist  for 
two  or  three  days  before  the  fever  is  developed.     Irregular  chilly  sensations 
may  accompany  the  attack,  but  there  is  seldom  a  well-pronounced  chill.     The 
febrile  movement  is  more  or  less  intense ;  and  not  infrequently  the  accelera- 
tion of  the  pulse  and  heat  of  the  surface  are  greater  than  at  the  beginning 
of  typhus  or  typhoid  fever.     Pain  in  the  head  is  a  prominent  symptom,  the 
pain  being  generally  frontal.     There  is  more  or  less  pain  in  the  loins  and 
limbs.     Anorexia  is  usually  complete.     Constipation  is  the  rule,  and  the 
abdominal  symptoms  which  belong  to  typhoid  fever  are  wanting.     The  urine 
is  scanty  and  high-colored ;  the  intelligence  remains  unaffected  ;  and  the  hebe- 
tude which  characterizes  typhus  and  typhoid  fever  is  not  observed.     There 
is  no  characteristic  eruption ;  herpetic  vesicles  about  the  mouth  sometimes 
occur ;  and  bluish  spots  (tdches  hleudtrei),  from  three  to  eight  lines  in  dia- 
meter, not  elevated  and  not  disappearing  on  pressure,  have  been  observed. 
These  occur  occasionally  in  typhoid  fever. 

The  febrile  career  ends  suddenly  after  one,  two,  three,  or  more  days,  the 
limit  of  the  duration  being  ten  days.  Frequently  with  the  cessation  of  fever 
there  is  a  copious  perspiration.  Kpistaxis  and,  occasionally,  hemorrhage  from 
%he  uterus  and  rectum  have  been  observed  at  the  end  of  the  fever.  The 
convalescence  is  usually  rapid,  and  there  are  no  sequels.  The  thermometer 
indicates  a  sudden  rise  of  temperature  of  four  or  five  degrees,  and  as  rapid  a 
decline,  the  heat  passing  in  one  or  two  days  to  the  normal  standard. 

This  kind  of  fever  is  supposed  to  occur  irrespective  of  any  special  cause ; 
that  is,  ordinary  causes  arc  supposed  to  produce  it.  It  is  observed  to  follow 
over-exertion,  dietetic  excesses,  and  exposure  to  the  sun's  rays.  This  view 
of  the  causation  is,  however,  conjectural.  It  is  probable  that  certain  cases 
which  from  their  short  duration  are  considered  as  cases  of  febricula  are  in 
fact  cases  of  typhoid  or  typhus  fever,  the  disease  ending  without  going 
through  its  usual  career ;  in  other  words,  cases  of  ephemeral  fever  may  be 
cases  of  abortive  typhoid  or  typhus  fever. 

The  DIAGNOSIS  of  febricula  is  of  importance  with  reference  to  the  success 
of  measures  employed  to  arrest  or  abridge  the  duration  of  typhoid  and  typhus 
fever.  In  cases  in  which  measures  employed  for  these  ends  appear  to  prove 
successful,  the  question  is,  Was  the  disease  typhoid  or  typhus  fever,  or  was 
it  a  febricula?  The  following  are  considered  as  diagnostic  points:  1,  the 
abrupt  development  of  the  fever;  2,  the  attack  succeeding  obvious  and 
ordinary  causes.  To  these  is  to  be  added  absence  of  diagnostic  traits  belong- 
ing to  the  clinical  history  of  either  typhoid  or  typhus  fever.    Cases,  however, 
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occur  in  wliicli  It  is  cJifficult  or  impossible  to  decitle  during  the  pmsi 
the  fever  whether  it  be  typhoid  or  13'phus  or  a  tcbricuk,  antl  after  thi 
ends  whtitlier  it  buve  been  a  febricuk  or  tin  abortive  or  arretted  tjphoS} 
typhus  fever. 

Febricula  in  cold  and  temperate  climates  is  rjirel\%  if  ever,  t" 
froDi  an  accidcntiil  complictitioti  of  4k  serious  uature.    It  is  g&id  U)  i 
not  infrc(|aont)y  in  iropieul  eouu tries. 

As  regards  the  treatment  of  febricula  in  cold  aod  tempt^imte  cKn 
hygienic  and  palliative   measures  only   are   called   for.     A   Sfttioc  Uiuiv 
refrigerantSi  and  anodynes  are  the  remedies  indicated^ 


Typhoid  Fever, 

The  nam*?  typhoid  signifies  fi^phv»4ike.  The  pertinency  ol  tLii-  iia 
applied  to  the  fever  to  be  now  considered,  consist^s  in  the  reseiiOiUnri*  < 
disease  to  typhus  fever.     It  mifrlit,  therefore,  »eeni  mowt  up!  to 

aider  first  typhus  fever;  but  typhoid  fever  prevailis  very  exi  in 

country,  and  has  been  known  with  ua  a»  coraiwm  confinu^d  Jrtxr,  whr 
typhus  is  comparatively  rare,  and  the  latter  is  perhaps  never  an  ir>dii:e3 
disease.  For  this  rea.-iou,  reversing  the  order  which  the  name  stii^ 
shall  consider  first  typhoid  fever  with  reference  to  its  anatomical  rhan 
clinical  history,  causation,  diagnosis,  and  prognosis  ;  afterward,  tvphtia  udJ4 
the  several  aspects  just  named  ;  aud  last,  tlic  treatment  of  typhoid  and  ty{}ti(i 
fever. 

Tlie  name  tt/phoid  is  open  to  objection.  It  is  customary  to  apply  tWi 
name  to  a  condition  or  state  incident  to  many  diseases,  and  hence  has*  iriin 
confusion.  Of  other  names  which  have  been  proposed,  no  one  Ki«  be^i 
ceneraliy  adopted,  and  probably  the  disease  will  continue  to  be  called  tjjihoi/ 
fever.  This  name  was  introduced  by  Louis,  whose  clinical  rei^carch^ 
of  great  value,  not  merely  with  reference  to  our  knowledge  t»f  thi!< 
but  as  inaugurating  the  true  method  of  the  study  of  the  clini 
diseases — naraeiVr  by  means  of  the  analysis  of  carefully  recoi 
correspondence  of  the  results  of  the  researches  of  Lhjuis  as  rcgardi^  typlwll 
fever  with  the  results  of  similar  researches  by  other*  in  ditfercnt  counina 
furnishes  the  best  possible  proof  of  the  value  of  the  method  of  study,  tadi 
the  same  time  shows  the  remarkable  uniformity  of  the  disease  at  difitn 
times  aud  places.  By  German  writers  the  disease  is  called  riWom*W  fyp*<«1 
or  tleo*fi/phus.  Prof.  Geo.  B.  Wood  suggested  as  an  approf»riate  nain^  1 
/evfT.  Both  these  names  relate  to  the  intestinal  Icaion:?  which  are 
teristic  of  the  disease,  and  they  are  objectionable  because  they  cooT 
impression  that  the  fever  is  the  result  of  these  le*<ioas.  Murchi*oo  prop 
as  the  u^me  pifthttgenic  fevr^ — a  name  which  implies  that  the  difrea^ea 
daced  by  putrescent  matter.  It  is  an  objection  to  this  name  that  thdf 
of  the  special  cause,  implied  in  the  name,  has  not  beta  established. 

AiCATOMlCAL  CWAKACTERa — The  characteristic  lesions  of  ty|ilioi{ 
are  seated  in  the  lymphutic   structures   of   tht?  intetitini? — namely, 
patches  and  the  solitary  follicles.     Corresponding  to  the  intestinal 
are  alterations  in  the  mesentonc  glarids.     There  are  also  important 
in  other  organs  of  the  body,  but  most  of  the  latter  eliangt^  arti  e^imniQa^ 
many  infectious  diseases. 

Four  stages  of  the  morbid  process  in  the  mietdue  may  be  distingui»li<^^ 
Ij  the  stage  of  congestion  and  simple  inflammation  of  the  mucotia  meiiibr»"^ 
2,  the  stage  of  medullary  infiltration  of  the  lymphatic  structures;  ^l,  the  *t»!j 
(if  retrograde  metamorphosis  and  ulceration  j  4,  the  stage  of  repair.    T1j<^ 
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stages  correspond  approximately  to  certain  periods  of  the  clinical  history. 
[n  the  Jint  week  of  the  disease  are  developed  congestion  and  inflammation 
>f  the  mucous  membrane  of  the  small  intestine,  together  with  swelling  of  a 
sertain  number  of  solitary  foUicles  and  agminated  glands.  In  the  second  week 
:he  general  congestion  of  the  mucous  membrane  diminishes,  and  the  swell- 
ing and  infiltration  of  the  solitary  follicles  and  Peyer*s  patches  increase. 
During  this  week  necrotic  changes  in  the  swollen  follicles  and  patches  take 
place.  The  casting  off  of  the  necrotic  tissue  results  in  the  formation  of  the 
typhoid  ulcers.  In  the  third  week  the  process  of  ulceration  is  completed. 
After  this  follows  the  period  of  repair  of  the  ulcers,  which  occupies  a  vari- 
able time.  It  is  to  be  noted  that  different  stages  of  the  lesions  are  usually 
found  in  the  same  case.  The  changes  are  most  advanced  in  the  small  intes- 
tine near  the  ileo-caecal  valve. 

At  the  onset  of  the  disease  the  mucous  membrane  of  the  lower  part  of  the 
small  intestine  is  hyperaemic,  swollen,  softened,  and  coated  with  mucus.  At 
the  same  time  Peyer's  patches  and  the  solitary  follicles  of  the  lower  half  of 
the  ileum  begin  to  enlarge.  As  their  enlargement  increases  the  hyperacmia 
diminishes,  except  in  the  immediate  neighborhood  of  the  swollen  follicles  and 
patches;  these  remain  surrounded  by  a  zone  of  congestion.  The  morbid 
process  is  most  intense  in  the  ileum  near  the  ileo-caecal  valve.  In  some  cases 
the  solitary  follicles  of  the  large  intestine  are  swollen,  and  they  may  ulcerate. 
This  involvement  of  the  large  intestine  is  more  common  in  some  epidemics 
than  in  others.  The  follicles  of  the  jejunum  may  likewise  become  swollen, 
bat  ulceration  in  this  situation  is  rare.  According  to  Hoffmann,^  the  disease 
rarely  extends  higher  than  nine  and  a  half  feet  above  the  valve.  Usually, 
both  Peyer*8  patches  and  the  solitary  follicles  are  involved.  Sometimes  the 
changes  are  more  marked  in  one  of  these  structures  than  in  the  other.  In 
the  stage  of  medullary  wfiltratioii  the  solitary  follicles  and  Peyer's  patches  are 
swollen,  and  project,  one,  two,  three,  or  even  four,  lines  above  the  plane  of 
the  adjacent  mucous  membrane.  The  enlarged  solitary  follicles  preserve  their 
round  shape  and  may  attain  the  size  of  a  pea.  The  swollen  Peyerian  plaques 
ire  elliptical  or  long-oval  in  shape.  Swellings  many  inches  in  length  and  in 
breadth  may  be  produced,  especially  near  the  valve,  by  the  confluence  of 
several  enlarged  patches.  Usually  the  patches  are  indurated  to  the  touch. 
Their  surface  is  sometimes  smooth,  and  sometimes  it  presents  an  irregular, 
granular  aspect.  The  edges  are  generally  abrupt,  and  sometimes  they  are  con- 
stricted near  the  base,  so  that  the  patch  has  somewhat  of  a  mushroom  shape. 
Upon  section  the  infiltrated  follicles  and  plaques  have  a  grayish-red  or  a 
whitish  color.  The  appearance  on  section  frequently  resembles  that  of  the 
white  matter  of  the  brain  or  spinal  cord,  and  hence  the  name  medullary  infil- 
tration which  is  applied  to  this  condition.  The  peritoneum  corresponding  to 
the  affected  patches  is  usually  congested.  The  swelling  of  Peyer's  patches 
and  of  the  solitary  follicles  is  due  to  an  increase  in  the  number  of  lymphoid 
cells  normally  present  in  these  structures.  In  addition  to  the  ordinary  lym- 
phoid cells  there  are  also  found  larger  cells  with  a  greater  amount  of  granu- 
lar protoplasm.  Some  of  these  large  cells  contain  several  nuclei.  The  new 
cells  are  generally  considered  to  be  the  offspring  of  the  pre-existing  lymph- 
cells  of  the  follicles,  and  the  whole  process  is  regarded  as  a  hyperplasia  of 
the  lymphatic  structures.  The  cellular  infiltration  is  not  confined' to  the 
limits  of  the  solitary  follicles  or  of  Peyer's  patches,  but  extends  for  a  certain 
distance  into  the  surrounding  mucous  membrane.  It  also  extends  in  depth 
for  a  variable  distance.  Sometimes  chains  of  lymphoid  cells  can  be  traced 
from  the  follicles  through  the  muscular  coat  to  the  subserous  tissue. 

*  TJnUrsnchwnqfn  uher  die  Path,  anatom,   Verdndei'uityen  der  Orrjane  beim  Abdoniiiial" 
typhus,  Leipzig,  1869. 
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The  nieilullary  infiltration  may  terminate  in  rrsolutlon  or  in  ttlttrnii<iK  la 
tlie  process  of  resolution  the  swelling  of  the  fnlliclei*  graduiiUy  dimiai*lic»» 
and  many  of  the  new  cells  undergo  fiitty  degeneration  And  ar^  .f  -  ri  i 
a  rule,  this  retrograde  metamorphosis*  by  degeneration  and  al  t«i 

in  some  of  the  swollen  follicloi?  and  plaques,  while  in  otlicrs  uurr  i \\ 

place.     Sometimes  the  individual   tblliclea  of  a  Pcyerian  pat^^h  .mIim  ,  j 
discharge  their  contents.     In  these  patches  the  intervening  ti^^uc  rrm*  i 
projecting  network  around  the  sunken  follicles.     This  appearance  rlamrKr. 
izes  the  so-called  reticulated  patches.     A  reticulated  aspect  of  tl 
may  be  due  also  ix^  simple  degeneration  and   absrixption  of  thr 
mat^erial  in  the  follicles.     The  raoet  characteri?^tic  tvrminaiion  of  r 
however,  is  in  the  formation  of  a  sloughy  and  by  tb«^  Hparatinn  nf 
the  production  of  the  typical  typhoid  ulcer.     The  slough  mav 
Peyer's  patch  or  only  portions  of  a  patch.     It  has  usually  a  ^ 
from  imbibition  with  bile.     It  may  present  a  hemorrhagic  appearance    The 
rapidity  with  which  the  sloughing  process  takes  place  varies  in  diffimt  r,v. . 
The  process  usually  reaches  its  acme  in  the  second  week»  but  ca«v- 
described  io  which  the  ulcers  were  fully  formed  on  the  seventh  or  t.^utw 
of  the  disease.     It  must  be  remembered  that  it  is  by  no  means  ea»y  lo 
mine  in  all  cases  the  day  on  which  the  disease  begins*    It  may  be  atai 
that  there  is  no  constant  relation  between  the  extent  of  the  intestinal 
and  tlie  severity  of  the  disease  as  denoted  by  the  abdominal  and  other  i^yroiJ- 
toms.     The  sloughing  and  ulceration  take  place  earJleHt  in  the  gland?^  ntiifcH 
the  ilcO'CWcal  valve^  and  usually  different  degrees  of  progress  arc  pp.'^enl*l" 
in  the  series  above  this  points     The  necrosis  or  sloughing  of  the  iulil 
glands  is  sometimes  ascribed  to  arrest  of  the  circulation  from  the  prt*s?u 
the  small  blood-vessels  exerted  by  the  excessive  production  of  new  cells 
IB  e<[ually  probable  that  it  is  due  to  the  presence  of  the  typhoid  bacilli,    ft 
necrosis  does  not  usually  extend  beyond  the  boundaries  of  the  affect e*!  Pey 
lan  patches.     Sometimes  the  slough  separates  m  mi****,  but  more  frci|ae 
it  is  thrown  off  in  fragments,  leaving  at  first  small,  irregular  losscji  of  sul 
stance.    After  the  sloughing  is  completed  ulcers  take  the  place  of  the  aiftM't^d 
solitary  follicles  and  Peyer's  patches.     These  ulcers  have  eertnin  dij^tvmli^* 
features.     Those  resulting  from   necrosis  of  the  s*.ditary  fallielc*  arc  rvuni 
while  those  which  take  their  origin  from  Peyer's  patrhcs  preserve  the  ovil 
elliptical  shape  of  these  patches,  the  long  axis  of  the  ulcer  being  parnllrl  I 
direction  of  the  intestine.     The  bottom  of  the  ulrer  is  n>ually  !*nin<)tH.  »n* 
often  presents  to  view  the  transveri^e  muscular  fibres  of  the  infc*tin(»,    Tli< 
edges  are  undermined  and  more  or  less  sw*ollcn  and  conirestrd.    The  ulwf  roi; 
extend  in  depth  and  reach  the  deeper  layers  of  the  muscular  coat»  orit»li'^i 
may  consist  only  of  the  serous  membrane.      Cicatnzatum  is  the  last  step  ii 
the   series  of  proceSnHes.      (irauidation-tis^ue  springs  from  the  flt»or  of 
ulcers.     The  undermined  edges  become  united  with  the  bottom  of  the 
The  resulting  cicatrix  is  whitish,  or  more    fref|ucntly  pigmented*  fWs^^^l 
depressed,  and  covered  by  epithelium.     The  villi  and  glands  of  the  »>uc"' 
membrane,  according  to  most  writers^  arc  not  regenerated,    It  is  i  rcmsrkiW 
fact  that  the  cieatriees  of  ty]iboid  ulcers  have  very  little  tendency  to  «« 
stenosis  of  the  intestinal  lumen.     The  process  of  cicatrization  usually  bcp> 
In  the  third  week  of  the  disease  and  continues  during  convalescence 
time  occupied  in  the  completion  of  this  process  varies  in  difT  -< 

is  sometimes  unusually  slow—a  fact  which  accounts  for  the  p  f 

abdominal  symptoms  in  certain  cases  far  some  time  after  tha  cartel  uf  ^^ 
fever  is  ended. 

J\r/of'titifin  of  the  intestine  is  liable  to  occur  in  one  or  more  nf  t\w.  ut< 
According  to  Hoffmann,  perforation  occurs  in  about  1  per  cent,  of  the  en**** 
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typhoid  fever,  and  in  about  8  per  cent,  of  the  deaths  from  this  disease.  It  is 
most  frequent  between  the  third  and  the  fifth  week  of  the  disease.  It  is  rarely 
caused  by  the  primary  sloughing,  but  is  due  to  secondary  ulceration  after  the 
separation  of  the  slough.  The  perforation  may  be  due  to  rupture  of  the  thin 
floor  of  an  ulcer  by  distension  of  the  intestine  with  gas,  by  the  contact  of 
feces,  or  by  the  presence  of  round  worms.  The  opening  in  the  peritoneal  coat 
may  be  of  considerable  size  or  it  may  be  no  larger  than  a  pin's  point.  With 
intestinal  perforation  are  associated  appearances  denoting  acute  diffuse  peri- 
tonitis, the  latter  being  occasioned  by  the  escape  of  the  gaseous  and  other 
contents  of  the  intestine  into  the  peritoneal  sac.  In  rare  instances  the  peri- 
tonitis is  circumscribed  around  the  seat  of  perforation  by  means  of  adhesions. 
Death  may  occur  before  sufficient  time  has  elapsed  for  the  production  of 
inflammatory  exudation.  Profuse  hemorrhage  may  occur  from  the  primary 
sloughing  or  from  the  secondary  ulceration. 

More  or  less  enlargement  of  the  mesenteric  glands  is  always  associated  with 
the  intestinal  lesions.  The  mesenteric  glands  which  are  in  immediate  relation 
to  the  affected  Peyerian  and  solitary  glands  are  especially  enlarged.  Their  vol- 
ume is  oHen  much  increased,  and  not  infrequently  they  attain  to  the  size  of  a 
pigeon's  egg.  The  enlargement  is  due  to  congestion  and  to  the  production  of 
new  cells  resembling  those  normally  present  in'  the  glands.  The  same  large, 
granular,  sometimes  multinuclear,  cells  found  in  the  infiltrated  follicles  of  the 
intestine  are  met  with  in  the  swollen  mesenteric  glands.  The  morbid  process, 
10  fact,  in  these  glands  is  of  the  same  nature  as  that  in  the  lymphatic  struc- 
tures of  the  intestine.  Only  in  exceptional  cases  does  the  morbid  growth 
which  gives  rise  to  the  enlargement  produce  sloughing.  This  process  of 
necrosis  is,  however,  an  occasional  source  of  peritonitis  developed  in  the  course 
of  the  disease.  Usually  the  glands  diminish  in  size  as  the  process  of  ulcera- 
tion is  going  on  in  the  intestine.  The  new  cells  undergo  fatty  degeneration. 
The  resulting  molecular  mass  in  part  is  absorbed,  and  in  part  remains  as  a  dry 
detritus  which  may  become  infiltrated  with  the  salts  of  lime. 

The  ttpleen  is  enlarged,  dark  red  in  color,  and  softened.  It  is  often  two  or 
three  times  the  normal  size,  and  may  be  larger.  In  very  exceptional  cases  no 
swelling  of  the  spleen  is  found.  The  enlargement  is  due  to  congestion  and 
to  hyperplasia  of  the  cellular  elements.  Large  cells  containing  one  or  more 
red  blood-corpuscles  or  fragments  of  corpuscles  arc  found  in  the  splenic  pulp 
and  veins.  Hemorrhagic  infarctions  are  occasionally  met  with  in  the  spleen. 
Instances  of  rupture  of  the  capsule  of  the  spleen  with  escape  of  blood  into 
the  peritoneal  cavity  have  occurred.  The  result  is  a  fatal  peritonitis  or  sud- 
den death. 

Typhoid  fever,  like  other  infectious  diseases^  is  attended  hy parenchymatous 
degenerations.  The  parts  most  affected  are  the  cardiac  muscle,  the  liver,  the 
kidneys,  and  the  glands  of  the  stomach.  The  voluntary  muscles  also  undergo 
the  change.  For  the  description  of  this  metamorphosis  the  reader  is  referred 
to  Part  I.  p.  53,  and  to  the  accounts  of  this  degeneration  in  connection  with 
diseases  of  the  organs  named.  The  degeneration  is  probably  due  to  infectious 
blood-changes.  Hyaline  or  pseudo-waxy  degeneration  occurs  in  voluntary 
muscles.  This  change  affects  only  certain  muscular  fibres,  not  the  whole 
muscle  uniformly.  It  is  observed  most  frequently  in  the  recti  abdominis,  in 
the  adductors  of  the  thigh,  and  in  the  diaphragm.  It  may  also  occur  in  the 
•cardiac  muscle.  The  affected  portions  of  muscle  are  pale  and  have  a  grayish 
waxy  lustre.  The  muscular  fibres  are  transformed  into  a  homogeneous,  fri- 
able mass  without  trace  of  the  normal  transverse  striation.  This  change  may 
lead  to  rupture  of  the  muscular  fibres  with  hemorrhage.  This  metamorphosis 
is  not  confined  to  typhoid  fever,  but  it  may  occur  in  other  diseases,  and  may 
be  produced  in  animals  by  injuries  to  the  muscles.   Kegeneration  of  muscular 
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i  h^  parenchjinatous  or  Ly  liyaliQe  metaniorphosb  takes  | 
I  eooTiUeeeeiice.  (Vido  p.  H9.) 

lOgW  IB  the  Uih^t  are  present  in  nearly  all  cases  of  typhoid  fever.  Coo* 
o  Aiid  inflamniatton  of  the  bronchial  uiucous  menihrarie  form  on  nlmimt 
IBS  •Umcnt  in  the  di^eai^e.  Hypostatic  congesstiou  and  the  conditiuD 
1 9plcilUation  of  the  lunirs  are  found  in  a  large  p r»i portion  of  r?i^a  J^iJ. 
ry  isdettta  id  not  UDComTDon.     Pneumonia,  usually  in  tl  but 

IMM  in, the  lobar,  fornix  \»  a  frequent  complication.     Th»  ut's- 

BiWUa  ii  do^  often  to  aspiration  of  sputum  and  nf  f(»rc%n  partirlo,  iiiinor- 
fki^'o  infaTCtions  may  he  caused  by  emboli  derived  from  thniimli  fomodia 
atk^  ttght  cavitieis  in  the  heart. 

Cloeradons  in  the  lan/nx  are  found  in  many  cases.  These  occur  ino«t  fro. 
<|«tiidy  on  the  edges  of  the  epiglottis  and  on  the  posterior  wall  of  iheUrjux 
jmsl  above  the  vocal  cords.  Writers  are  not  agreed  as  to  whether  ^me  uf 
toese  ulcers  bo  apecitieally  typhoid  or  not,  The^e  ulcers  may  extend  in  I 
depth  and  cause  perichondritis.  (Edema  of  the  glottis  is  a  rar<*  oomplicitiuci 
of  typhoid  fever,  Various  forms  of  angina,  catarrhal,  follicular,  cri)upou«. 
iitd  ulcerative,  occur.  The  follicles  at  the  base  of  the  lf»ngut*  art?  off«a 
swollen.  Aphthous  inflammation  of  the  mouth  and  pharynx  h  not  vtsry  iafit- 
«|«#iit  in  typhoid  fever, 

Th<P  /I'lvr  is  usually  somewhat  swollen,  pale,  and  6ofleDc?d,  The  b«pitie 
^lls  are  in  a  condition  of  parenchymatous  degeneration.  Acenmnlationiuf 
I]ri&phoid  cells  in  the  interlobular  tissue  about  the  branches  of  the  portal  vtrn 
tw  oescribed  by  Wagner  under  the  name  of  typhoid  lymphoniata,  Tli«  UI« 
is  usual ly  pale  yellow  and  thin.  The  kuintr/s  may  present  Ijmpbuai^ii 
iuntlar  to  those   in  the  liver.     Paninchymatous  degeneration  of  the  renil 

aiithetium  is  the  rule.  A  genuine  acute  nephritis  may  occur^  but  it  iinm 
oimsiin  describes  aa  a  frequent  occurrence  proliferation  and  pnrvndifmi- 
tout  deg«fieration  of  the  cells  in  the  acini  of  the  salivary  rfliinds  and  jy^"- 
o^mK  Abscess  of  the  parotid  gland  may  o<!eur  in  typhoid  as  well  bi  ia 
IjDhns  fever. 

No  changes  have  been  discovered  In  the  central  nervma  wyntrm  in  expUia  I 
llie  mental  disturbance  which  characterizes  this  di-scaae.    There  may  be  »oiDe1 
inertMiae  of  the  oerebro-spinal  fluid.     Lymphoid  cells  ore  sonictiinefi  fi^uoA^ 
around  the  ganglion-cells  of   the  brain,  but  these  wandering  cells  ffiay  b* 
prr^t'nt  in  various  other  conditions. 

T  in  typhoid  fever,  aw  in  other  infectious  diseascf?,  ts  port 

ltd  -  a  relatively  or  absolutely  larger  number  of  white  bl^i 

dv-  luah 

>  is  accompanied  by  so  great  a  number  and  variety  of  eotnjflkt 

Hnmw  as  typhoid  fevor.     Some  have  already  been  mentioned*     Other  po^ibl 
cuBtplietitlons  or  sequeloe  are — pcrit^*nitis  without  perforation,  pleuritis,j 
cardtlitfk,  endoitarditis,  meningitis^  cerebral  hemorrhage,  otitis  media  or  oi^ 
'  *    •  '"      ^*  ■  ^tdymitis,  orchitis,  embolism  of  arteries  of  the  lower  extr 

jc,  embolism  of  the  pulmonary  artery,  thrombosis  of  the  femor 
vvMn  \Ti'!i  jtiitngmasia  alba  dolens,  thrombosis  of  other  vein8»  throml 
the  ht'ftrt^  arteritis,  necrosis  of  bone,  periostitis,  noma,  gangrene  of 
r  the  body,  bed-sores,  8epticit?mia  from  bed-sores  and  other 
,   with  absf^esses  in   the   lungs,   spleen,  and  other   part*?,   pfvi? 
lu;mu  les»  retro-pharyngcal    abscess,  dysentery  (during   coriv 
^r^-^  t*f  the  lvver»  suppurative  nephritis,  croupous  or  diphlh*  f 

ViryuK  and  pharynx,  hemorrhagic  diathesis,  ict cms  gravis^ j 
t,  peripheral  degenerative  neuritis^  Tieurn'retinitist  intlarnii 
ol  the  mucous  meoibraue  of  the  gall-bladder,  and  pysemic  or  rheumatic  poT] 
anhritiH. 


TYPHOID  FEVER.  953 

A  micro-organism  peculiar  to  typhoid  fever  was  discovered  by  Eberth  in 
1880,  and  was  further  investigated,  and  for  the  first  time  isolated  in  pure 
culture,  by  Gaffky,  whose  researches  were  published  in  1884.  Its  pathoge- 
nic properties  were  demonstrated  experimentally  by  Fraenkel  and  Simmonds 
in  1885.^ 

The  organism  is  a  short,  thick  bacillus  with  rounded  ends.  The  average 
length  is  about  one-third  of  the  diameter  of  a  red  blood-corpuscle  and  three 
times  the  breadth  of  the  bacillus.  The  individual  bacilli  vary  considerably  in 
mie.  According  to  Gaffky  the  bacillus  forms  endogenous  spores,  even  within 
the  body.*  Each  spore  occupies  one  end  of  a  bacillus.  The  bacillus  can  be 
cultivated  upon  nutrient  gelatin,  agar-agar,  potato,  blood-serum,  and  various 
other  media.  It  grows  readily  at  ordinary  temperatures,  but  even  more 
rapidly  at  the  temperature  of  the  human  body.  It  does  not  form  spores  at 
a  temperature  much  below  70^  F.  In  nutrient  gelatin  it  forms  at  first  bluish- 
white,  later  whitish,  opaque  colonies  upon  the  surface.  It  does  not  liquefy 
the  gelatin.  It  is  aerobic,  but  grows  to.  sojne  extent  in  the  depths  of  the 
solid  culture  media.  The  most  characteristic  growth  is  upon  the  surface  of 
sterilized,  steamed  potato,  on  which  it  grows  rapidly,  but  in  such  a  way  as  to 
leave  the  surface  of  the  potato  almost  unchanged,  so  that  to  the  naked  eye 
no  growth  is  apparent,  or  at  the  most  a  delicate  pellicle  may  be  discovered. 
If,  however,  scrapings  from  the  surface  of  the  potato  be  examined  micro- 
Boopically,  there  is  found  a  luxuriant  growth  of  the  bacilli.  Examined  in  a 
drop  of  liquid,  the  living  bacilli  are  found  to  be  endowed  with  the  property 
of  active  movement. 

The  morphological  characters  of  the  typhoid  bacillus  are  not  sufficiently 
marked  to  distinguish  it  from  other  similar  organisms.  For  this  distinction 
it  is  necessary,  as  with  other  forms  of  bacteria,  to  take  into  consideration  all 
of  the  properties  of  the  organism,  particularly  its  peculiar  growth  on  potato. 
When  all  of  these  properties  are  considered,  it  is  found  that  the  typhoid 
bacillus  is  a  species  distinct  from  any  other  known  species  of  bacteria. 

The  typhoid  bacillus  is  constantly  present  in  the  early  stages  of  typhoid 
fever  in  the  affected  solitary  follicles  and  Peyer's  patches,  in  the  swollen 
mesenteric  glands,  and  in  the  spleen.  It  has  also  been  found  in  the  liver, 
the  kidneys,  and  the  lungs.  It  has  been  found  only  exceptionally  in  the 
blood,  although  it  is  often  found  microscopically  in  the  interior  of  small 
blood-vessels  in  the  liver.  The  bacillus  is  usually  absent  after  the  fourth 
week  of  the  disease,  and  is  often  not  found  during  the  fourth  week.  It  may, 
however,  be  present  at  a  much  later  period.  Upon  microscopical  examination 
the  bacilli  are  found  in  irregular  clumps  which  stain  deeply  with  various  ani- 
line dyes.  The  examination  is  usually  made  in  sections  of  the  spleen  or  of 
the  mesenteric  glands,  as  other  organisms  are  usually  mixed  with  the  typical 
bacillus  upon  the  surface  of  the  intestinal  lesions.  Often  prolonged  search 
is  required  to  discover  the  colonies,  and  sometimes  the  microscopical  examina- 
tion is  negative.  Gaffky  found  the  colonies  in  27  out  of  28  cases,  and  in  the 
exceptional  case  death  occurred  at  the  end  of  the  fourth  week.  Other 
observers  have  been  less  fortunate  in  their  microscopical  examinations;  but 
even  in  the  cases  with  negative  microscopical  result  the  bacillus  can  be 
obtained  by  pure  culture  from  the  spleen  unless  the  examination  be  made  at 
too  late  a  stage  of  the  disease.'    The  culture  method  is  a  much  more  delicate 

>  Eberth,  Virrhou?B  Archiv,  1S80,  Bd.  81 ;  Gaffkv,  Afittheil  aits  d.  Kaiserl.  Gesundheit- 
9amUf  Berlin,  1884;  Fraenkel  u.  Simmonds,  Die  aetiolcgische  Bedeutung  d,  Typhus' 
haeithu^  Hamburg  u.  Leipzig,  1886. 

'  Other  observers  have  failed  to  detect  spores.  Vacuoles  in  the  ends  and  sides  of  the 
bacillus  are  common. 

•  The  greater  certaintv  with  which  the  presence  of  typhoid  bacilli  can  be  demon- 
strated in  the  spleen  and  other  organs  by  means  of  cultures  than  by  the  microscope  is  prob- 
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method  of  demonstrating  the  presence  of  the  typhoid  bacilli  than  the  micro, 
scopical  examination.  It  is  needless  to  say  that  the  typhoid  bacillu8  has  not 
been  found  in  any  disease  other  than  typhoid  fever,  although  many  di«ea^ 
have  been  examined  with  that  object  in  view.  We  may  conclude,  therefoi« 
that  a  specific  micro-organism  is  constantly  present  in  the  t3'pical  lesioiuof 
typhoid  fever. 

Gaffky  failed  to  obtain  positive  results  by  the  inoculation  of  cultures  of 
the  typhoid  bacillus  in  inferior  animals,  but  the  experiments  of  Fraenkelwid 
Simnionds  have  shown  that  this  bacillus  possesses  pathogenic  properties.  Tbe 
majority  of  the  mice  inoculated  died,  and  the  majority  of  the  rahbits  inocu- 
lated within  the  peritoneal  cavity  or  by  injection  into  the  blood  died.  Minv 
of  those  which  did  not  die  were  manifestly  ill.  In  the  or^rans  of  the  dead 
animals  were  found  the  characteristic  bacilli.  The  important  \e6\om  coo- 
sisted  in  swelling  of  various  lymphatic  glands,  including  the  solitary  fuliielei 
and  Peyer*s  patches,  and  of  the  spleen.  It  is  not  claimed  that  the  dinette 
produced  is  identical  with  typhoid  fever  as  it  occurs  in  man.  It  is  not  known 
that*  the  inferior  animals  are  susceptible  to  typhoid  fever. 

The  constant  presence  in  the  characteristic  lesions  of  typhoid  fever  of  i 
pathogenic  organism  which  does  not  occur  in  any  other  disease  or  in  health 
hardly  admits  of  any  other  interpretation  than  that  this  organism  is  the 
special  cause  of  the  disease.  The  idea  that  this  organism  is  secondary  to 
typhoid  fever,  being  present  simply  because  the  disease  produces  favorable 
conditions  for  its  growth,  is  met  witli  insuperable  difficulties. 

The  typhoid  bacillus  has  been  repeatedly  demonstrated  by  means  of  cul- 
tures in  the  stools  of  patients  affected  with  typhoid  fever.  This  demonstration, 
however,  does  not  always  succeed. 

The  discovery  of  the  typhoid  bacillus  makes  it  possible  to  determine  in 
many  cases  whether  the  various  and  frequent  complications  of  typhoid  fever 
be  the  direct  eflfect  of  the  typhoid  poison  or  not.  The  question  here  rai^ 
has  been  answered  in  only  a  few  instances.  It  has  been  found  that  the 
abscesses  and  the  severe  inflammations  of  the  throat  have  been  caused  bj 
the  secondary  invasions  of  other  organisms.  A  secondary  invasion  of  micro- 
cocci is  not  uncommon  in  typhoid  fever. 

We  are  ignorant  as  to  the  manner  in  which  the  typhoid  bacilli  produce  the 
manifestations  of  the  disease.  The  fact  that  the  bacilli  are  found  in  small 
number  or  not  at  all  in  the  blood,  taken  in  connection  with  the  severe  eon- 
stitutional  and  nervous  symptoms,  suggests  the  possibility  that  they  produce 
some  toxic  substance  which  is  absorbed  by  the  blood.  (The  etiological  rela- 
tions of  the  typhoid  bacillus  will  be  further  considered  under  Causation.) 

Clinical  History. — Typhoid  fever,  as  a  rule,  is  developed  gradually. 
After  the  development  of  the  disease  the  most  convenient  division  of  sta^ 
is  into  septenary  periods.  The  career  of  the  disease  will  embrace  the  first, 
second,  third,  and  sometimes  a  fourth,  fifth,  sixth,  or  even  a  seventh,  week. 

In  a  large  proportion  of  cases  patients  are  unable  to  fix  the  precise  date 
of  their  ailments,  so  imperceptible  is  the  beginning  of  the  disease.  It  is 
therefore  often  not  easy  to  determine  accurately  the  duration  of  the  pro- 
droniic  period.     This  period  ends  when  the  disease  is  developed.    Mymk 

al»ly  owin^  to  the  circumstance  that  isolated  typhoid  hacilli  or  their  ennren  cuifint  hi  dts- 
covered  iiiicroscopically,  or  at  least  are  readily  overlooked.  Reher  and  Fraenkel  aodSiBi- 
nionds  find  that  from  the  ist^lated  onj^anisms  the  characteriiitic  colonies  may  develop  ia 
tlie  spleen  after  death,  so  that  they  advise,  for  microscopical  purpn^ws,  prevervinf  the 
8j)Ieen  for  twenty-four  hours  after  death,  wra!»pe<l  in  a  cloth  wet  with  an  anli»e|jtic  w»li^ 
tion.  before  hardening  in  alcohol.  For  one  familiar  with  the  modem  methods  of  ni\u- 
vation  on  solid  transparent  me<lia  it  is  very  easy  to  demonstrate  the  preface  of  tte 
typhoid  bacillus  by  means  of  cultivation 
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has  been  to  consider  the  fever  as  established  when  the  patient  takes  to  the 
bed.  This  is  an  arbitrary  criterion,  and  not  always  accurate,  but  the  instances 
in  which  patients  take  to  the  bed  before  and  after  the  full  development  of  the 
disease  will  about  compensate  for  each  other.  The  first  chill  or  chilly  sensa- 
tions and  an  increase  of  the  temperature  are  more  correct  criteria ;  but  in 
a  large  majority  of  cases  patients  do  not  come  under  observation  until  the 
fever  is  developed,  and  they  often  cannot  recall  the  first  chill  or  chilly  sensa- 
tions. Judged  by  the  rule  just  stated,  the  prodromic  period  varies  between 
ope  day  and  ten  days,  and  the  mean  duration  is  about  ^\q  days.  Exception- 
ally, the  attack  is  abrupt,  the  patient  taking  at  once  to  the  bed. 

The  following  are  the  prodromic  symptoms:  Chills,  more  or  less  pro- 
nounced, or  chilly  sensations,  recurring  irregularly,  sometimes  followed  by 
perspiration  and  sometimes  not ;  cephalalgia,  the  pain  generally  referred  to 
the  frontal  region ;  mental  irritability,  with  difficulty  of  concentrating  the 
attention  or  exerting  the  faculties  of  the  mind ;  loss  of  appetite,  occasional 
nausea,  and  sometimes  slight  vomiting ;  epistaxis  in  a  pretty  large  proportion 
of  cases;  pain  in  the  loins  and  limbs;  looseness  of  the  bowels  or  hyper- 
catharsis  if  a  mild  purgative  be  given  (the  bowels  may  at  first  be  consti- 
pated) ;  lassitude  and  progressive  debility  until  at  length  the  patient,  who  up 
to  this  time  has  kept  up  with  more  or  less  effort,  feels  compelled  to  take  to 
the  bed.     The  duration  of  this  period  is  of  importance  in  diagnosis. 

The  symptoms  which  after  this  period  make  up  the  clinical  history  may 
be  distributed  into  those  referable  to  the  countenance  or  general  aspect,  the 
nervous  system,  the  digestive  system,  the  skin,  the  respiratory  system,  the 
circulation,  the  temperature,  and  the  urinary  system. 

Countenance  and  General  Aspect. — There  is  no  marked  alteration  of 
the  countenance  for  the  first  few  days.  The  face  in  the  early  period  of  the 
disease  is  usually  more  or  less  flushed.  Afterward  the  countenance  presents 
a  dull  or  listless  expression,  and  in  severe  cases  there  is  lack  of  expression  or 
an  appearance  of  stupidity.  The  latter  corresponds  with  the  gravity  of  the 
disease,  and  is  more  and  more  marked  as  the  disease  continues.  These  altera- 
tions of  the  physiognomy  are  dependent  on  the  mental  condition. 

The  surface  presents  slight  or  moderate  capillary  congestion,  like  that  pro- 
duced by  the  action  of  cold.  This  is  most  marked  on  the  face,  especially 
on  the  cheeks.  Distinctly  circumscribed  redness  of  the  cheeks  is  rare  save 
in  the  cases  in  which  the  disease  is  complicated  with  pneumonitis.  The  red- 
ness disappears  on  pressure,  and  returns  more  or  less  quickly.  In  some  cases 
the  hue  of  the  surface  is  slightly  dusky.  The  capillary  congestion  observable 
on  the  face  is  diffused  over  the  body,  but,  next  to  the  face,  it  is  most  marked 
on  the  hands  and  arms.  It  is  rational  to  consider  this  appearance  as  denoting 
paresis  of  the  peripheral  arteries.  Slight  or  moderate  congestion  of  the  con- 
junctiva is  not  infrequently  observed. 

Nervous  System, — Pain  in  the  head  is  more  or  less  complained  of  during 
ike  first  week.  It  is  not  always  a  prominent  symptom,  and  it  never  has  the 
intensity  which  belongs  to  the  pain  in  the  first  stage  of  acute  meningitis.  It 
gradually  becomes  less  and  less  a  subject  of  complaint,  and  usually  ceases 
daring  the  second  week.  The  cephalalgia  is  not  accompanied  with  notable 
iDtolerance  of  light  and  sounds.  Pain  in  the  back  is  also  complained  of  in 
the  early  part  of  the  disease,  but  this  is  rarely  a  very  prominent  symptom. 

Delirium  is  manifested  in  the  majority  of  cases.  As  a  rule,  it  is  not  mani- 
fested until  the  second  week,  and  sometimes  not  until  the  third  or  fourth 
week.  Exceptionally,  it  is  manifested  in  the  first  week,  and  even  when  the 
patient  first  takes  to  the  bed.  Cases  differ  much  as  regards  the  degree  of 
delirium.  It  may  be  slight,  or,  on  the  other  hand,  a  very  prominent  symp- 
tom.    Generally,  the  first  evidence  of  mental  aberration  is  temporary  con- 
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fusion  on  awakening  from  sleep,  the  patient  being  unable  to  recall  where  he 
is  and  asking  incoherent  questions.  Increasing,  the  patient  talks  incoherentlj 
and  mutters  like  a  person  talking  in  sleep.  Efforts  to  get  out  of  bed  are  com. 
mon,  and  when  asked  where  they  would  go  patients  often  say  they  wish  U) 
go  home.  In  most  cases  they  are  easily  persuaded  to  lie  down,  but  aft^r  i 
few  moments  the  effort  to  get  up  is  repeated.  If  not  watched,  they  m\^ 
times  get  up  and  succeed  in  getting  on  their  clothes.  The  delirium  is  alwavi 
greater  during  the  night,  and  it  may  be  manifested  only  at  that  time.  Id  de 
great  majority  of  cases  the  delirium  is  of  a  quiet,  passive  kind.  It  apparenil? 
proceeds  from  weakness  of  mind,  there  being  inability  to  carry  on  connecltd 
trains  of  thought.  The  incoherent  talking  or  muttering  usually  relates  to 
habitual  pursuits.  The  patient  is  in  a  dreamy  state,  a  succession  of  disjoiotod 
ideas  passing  through  the  mind. 

There  are  occasional  exceptions  to  the  rule  regarding  the  kind  of  delirium. 
It  is  sometimes  noisy  and  active.  The  patient  shouts  and  makes  stroog  aed 
persistent  efforts  to  get  up.  Constant  forcible  r^traint  may  be  necemarj. 
Fixed  delusions,  either  of  the  senses  or  ideas,  during  the  progress  of  the  dis- 
ease are  certainly  rare  ;  but  they  may  occur  at  the  time  of  convalescence.  In 
one  of  my  cases  the  patient  fancied  that  he  had  become  immensely  rich,  and 
this  delusion  continued  for  several  days  after  convalescence.  In  another 
case,  the  patient  being  a  young  woman,  the  delirium  in  convalesceace  had 
the  character  of  delirium  tremens.  The  delirium  during  the  course  of  the 
fever  is  in  general  marked  in  proportion  to  the  intensity  of  the  disease.  So 
far  as  my  observations  go,  persisting,  active,  or  violent  delirium,  requiring 
restraint,  is  an  extremely  unfavorable  symptom. 

Patients  are  sometimes  perfectly  coherent,  but  not  rational.  They  reply  to 
questions  at  haphazard,  and  no  reliance  is  to  be  placed  on  their  statements 
with  respect  to  the  events  of  their  illness.  In  some  cases  there  are  no  mani- 
festations of  delirium  during  the  whole  course  of  the  disease,  but  after 
recovery  there  is  very  little  recollection  of  anything  that  occurred.  The 
delirium  sometimes  has  an  hysterical  character,  consisting  in  emotional  mani- 
festations— weeping  and  sobbing — the  emotions  being  very  rarely  mirthful 

Delirium,  however  prominent  as  a  symptom,  is  no  evidence  of  encephalic 
inflammation.  The  appearances  of  meningitis  are  not  found  after  death  io 
cases  characterized  by  very  active  delirium,  nor  is  there  an  abnormal  amount 
of  congestion. 

Irrespective  of  delirium,  the  mental  condition  in  the  second,  third,  or  fourth 
week,  or  later,  is  characterized  by  hebetude,  indifference,  and  inanimation. 
Blunted  perception  is  shown  by  various  circumstances.  The  patient  asks  fur 
nothing — not  for  drink,  although  the  mouth  may  be  dry  and  desiccated,  or 
for  change  of  the  position  of  the  body.  Flies  creeping  over  the  face  may 
occasion  little  or  no  annoyance.  In  grave  cases  the  urine  and  feces  may  he 
passed  in  bed,  not  from  paralysis  of  the  sphincters,  but  through  indifference 
and  a  reluctance  to  make  any  effort.  The  special  senses  are  impaired,  ^:*pe- 
cially  the  8en.se  of  hearing,  and  deafness  in  one  or  both  ears  is  frwjuently 
marked.  General  and  special  sensibility  are  diminished,  as  a  rule,  in  \^ 
portion  to  the  intensity  of  the  disease.  Frequently  there  is  dilatation  of  t^« 
pupils. 

^yakefulness  is  complained  of  during  the  first  few  days,  the  patient  cxp«^ 
encing  discomfort  from  the  want  of  refreshing  sleep.  Afterward  the  want  o! 
sleep  may  not  be  appreciated,  owing  to  the  mental  condition.  The  paC^««*^ 
indeed,  may  seem  to  doze  most  of  the  time,  but  without  obtaining  tn 
sleep,  being  easily  aroused,  but  soon  relapsing  into  a  pseudo-somnolent  ^'•a^ 
This  state,  in  which  the  patient  may  be  said  to  be  both  sleeping  and  ^^'^ 
ful,  is  called  coma-vijily  the  significance  of  the  term  depending  ob  the  iw»^*^ 
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grruity  of  the  words  which  it  comhines.  This  name  is  also  applied  to  a  state 
occasionally  ohseryed  in  which  the  patient  is  unconscious  with  the  eyes  open. 
In  coma-vigil  or  the  pseudo-somnolent  state,  from  which  the  patient  is  readily 
aroused,  the  mind  is  frequently  occupied  with  a  series  of  disconnected  ideas 
or  dreamy  delusions  which  give  rise  to  the  muttering  delirium.  This  com- 
bination of  stupor  and  delirium  is  expressed  hy  the  term  typho-mania.  The 
want  of  true  sleep  doubtless  contributes  not  only  to  the  exhaustion,  but  to 
delirium  and  other  disordered  nervous  phenomena,  as  in 'delirium  tremens. 

,  Coma-vigil  and  typho-mania  do  not  involve  a  tendency  to  true  coma ;  but 
in  a  certain  proportion  of  cases  coma  is  gradually  developed  in  the  latter  part 
of  the  career  of  the  fevel*,  and  under  these  circumstances  a  fatal  result  is  to 
be  expected.  In  a  certain  proportion  of  cases  coma  is  sudden.  It  occurs  unex- 
pectedly, and  in  mild  as  well  as  in  severe  cases.  These  cases  end  fatally,  the 
mode  of  dying  being  by  apnoea.  This  apoplectic  coma  is  often  preceded  by 
disturbance  of  the  rhythm  of  respiration,  the  inspiratory  act  being  shortened 
and  quickened.  ^ 

Other  symptoms  refendble  to  the  nervous  system,  or  ataxic  symptoms  de« 
noting  gravity  of  disease,  are — grasping  at  invisible  objects  or  carphologia, 
pulling  up  of  the  bedclothes  or  fumbling  with  the  body-linen,  visible  twitch- 
ings  of  the  muscles  of  the  face  and  of  the  extremities,  and  movements  of 
the  tendons  of  the  wrist  perceptible  to  the  touch  (the  latter  called  subsultua 
tendinum),  rigidity  of  the  muscles  of  the  neck  or  extremities,  and  convulsions. 
Muscular  rigidity  and  convulsions  are  very  rare,  and  betoken  a  fatal  termi- 
nation. There  is  reason  to  believe  that  the  pathological  condition  giving  rise 
to  convulsions  with  coma  is  frequently,  if  not  always,  uraemia.  In  these  cases 
the  urine  will  be  found  to  be  albuminous. 

Digestive  System, — Andrexia  is  the  rule,  but  to  this  rule  there  are  excep- 
tions ;  the  appetite  being  sometimes  preserved  throughout  the  disease.  Food 
is  sometimes  acceptable  when,  owing  to  the  mental  condition,  it  is  not  asked 
for.  Thirst  is  usually  a  prominent  symptom  until  perception  becomes  blunted. 
Drink,  although  not  asked  for,  is  often  taken  with  avidity  when  given.  The 
condition  of  the  mouth  would  involve  a  desire  for  drink  were  the  ability  to 
perceive  morbid  sensation^  not  impaired. 

The  tongue  generally  presents  morbid  appearances.  It  may  be  simply 
'  furred  or  frosted,  but  it  is  oftener  covered  with  a  coating  more  or  less  thick, 
which  in  different  cases  is  whitish,  yellowish,  brownish,  or  even  black.  Not 
infrequently  the  coatings  are  thrown  off  once  or  repeatedly,  and  the  surface 
is  then  usually  reddened.  Exfoliation  of  the  coating  or  its  gradual  thinning, 
the  surface  being  moist  and  of  a  natural  color,  betokens  convalescence.  The 
varied  appearances  of  the  coatings  have  no  special  significance.  The  surface 
of  the  tongue  is  sometimes  reddened  and  smooth  or  glazed.  It  sometimes 
becomes  dry  and  hard.  This  occurs  in  coma-vigil.  The  patient  breathing 
with  the  mouth  open,  the  surface  is  desiccated.  It  sometimes  becomes 
cracked  and  deeply  fissured.  Tremulousness  of  the  tongue,  as  in  cases  of 
delirium  tremens,  is  sometimes  observed,  usually  preceding  or  accompanying 
grave  ataxic  symptoms.  The  tongue  in  some  cases  at  an  advanced  period  is 
protruded  with  apparent  hesitation  and  difficulty,  and  when  protruded  may 
not  be  withdrawn,  apparently  from  forgetful ness.  The  delay  in  protruding 
and  withdrawing  the  tongue  represents  the  weakness  and  slowness  of  the 
mental  acts. 

Dark  or  black  matter,  called  sordes,  after  the  first  week  often  accumulates 
upon  the  teeth  and  lips,  especially  in  grave  cases.  Hemorrhage  from  the 
ffums  is  an  occasional  symptom,  occurring  in  mild  as  well  as  in  severe  cases. 
Kedness  of  the  gums  and  bleeding  on  slight  pressure  are  common. 

A  rare  complication  is  inflammation  of  one  or  both  of  the  parotid  glands. 
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It  leads  to  notable  enlargement,  and  the  appearance  is  like  that  of  ordinary 
parotitlitis  or  mumpn;  but,  unlike  the  affection  just  named,  in  the  great  major 
ity  of  cases  suppuration  takes  place,  and  not  infrequently  there  is  more  or  \m 
sloughing  of  the  areolar  tissue.     This  complication  adds  to  the  danger  ao^ 
retards  convalescence.     It  may  occur  at  any  period  of  the  febrile  career  or 
during  convalescence.     It  is  not  to  be  regarded  as  a  critical  event.    The 
discharge  of  pus  is  sonietimes  into  the  meatus  auditorius.    This  complicatimi 
occurs  in  typhus  as  well  as  in  typhoid  fever.    It  occurred  in  5  of  30  cases  of 
typhus  and  typhoid  fever  which  I  recorded  in  the  winter  of  1849-50.    Prior 
to  that  year  1  had  never  met  with  an  instance,  and  since  that  year  I  hare 
met  with  a  very  few  examples,  but  in  a  much  larger  field  of  observatiou. 

Vomiting  is  an  occasional  symptom.  Generally  it  is  a  result  of  ot«. 
ingestion.  As  regards  the  occurrence  of  this  symptom,  typhoid  fever  u  ii 
striking  contrast  with  remittent  fever. 

Diarrhoea  or  looseness  of  the  bowels  exists  in  a  large  majority  of  caaeii, and 
this  belongs  among  the  diagnostic  symptoms  of  the  disease.  The  dejectiooi 
often  have  a  yellow,  ochre  color.  They  give  an  alkaline  reaction,  bat  this 
is  not  distinctive  of  the  disease.  Exceptionally,  constipation  exists,  tod  the 
dejections  may  have  a  natural  appearance  throughout  the  disease.  The  bow- 
els are  often  evacuated  in  bed,  either  from  indifference  or  from  paralysis  of 
the  sphincter  ani.     Involuntary  evacuations  denote  gravity  of  disease. 

Hemorrhage  from  the  bowels  is  an  important  event  in  the  clinical  hi^orj 
of  this  disease.  It  occurs  in  a  proportion  of  between  5  and  8  per  cent.  The 
hemorrhage  may  be  slight,  moderate,  or  profuse.  It  may  cease  aflcr  a  m^ 
occurrence,  or  there  may  be  a  greater  or  less  number  of  recurrences.  The 
loss  of  blood  is  sometimes  the  immediate  cause  of  death.  Statistics,  how> 
ever,  show  that  in  the  larger  number  of  cases  patients  recover.  Even  veij 
profuse  hemorrhages  do  not  always  prove  fatal.  I  have  known  the  loa  A 
blood  to  occasion  complete  collapse  for  several  hours  in  cases  which  ended  in 
recovery.  The  hemorrhage  occurs  late  in  the  disease,  and  in  most  instances 
is  from  the  intestinal  ulcers.  Its  occurrence  may  be  foreshadowed  by  a  sud- 
den and  notable  decline  of  the  temperature  of  the  body.  I  have  met  with  a 
case  in  which  the  decline  of  the  axillary  temperature  ta  98^  was  for  a  time 
considered  as  evidence  that  the  fever  had  ended,  but  within  a  few  hours  pro- 
fuse hemorrhage  from  the  bowels  occurred  and  the  patient  died  from  the  lusa ' 
of  blood. 

Other  abdominal  symptoms  are — meteorism  or  tympanites,  tenderness  or 
pain  on  pressure,  and  gurgling.  The  abdomen  is  always  resonant  from  the 
presence  of  intestinal  gas.  Frequently  there  is  more  or  less  distension,  and 
sometimes  the  tympanitic  enlargement  is  great.  Tenderness  on  presfiure  in 
the  iliac  region,  especially  on  the  right  side,  is  very  rarely  absent.  Sadden 
and  forcible  pressure  may  be  required  for  the  manifestation  of  pain  if  per- 
ception be  much  blunted.  The  tenderness  is  often  marked,  and  sometimes  it 
extends  over  the  greater  part  of  the  abdomen.  Gurgling  on  pressure  in  ths 
iliac  region  as  a  sound  and  as  a  tactile  sensation  is  a  frequent  symptoD. 
These  three  symptoms — namely,  meteorism  or  tympanites,  iliac  tenderness 
and  gurgling,  especially  the  two  former  conjoined  with  diarrhoea  or  loosenew 
and  ochre-colored  discharges — form  a  group  of  abdominal  symptoms  highly 
diagnostic  of  this  form  of  fever.  They  may,  however,  all  be  absent.  The 
tympanites,  tenderness,  and  gurgling,  as  regards  their  prominence,  are  not 
proportionate  to  the  amount  of  intestinal  lesions.  By  percussion  and  ht 
palpation  over  the  region  of  the  spleen  this  organ  is  found  to  be  enlaif^ed. 

Perforation  of  the  small— or  in  rare  instances  the  large — intestine  takes 
place  in  a  certain  proportion  of  cases ;  namely,  in  between  8  and  10  per  cent 
of  fatal  cases,  and  between  1  and  2  per  cent,  of  all  cases.     It  takes  plaee  Ut« 
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in  the  disease  or  daring  convalescence,  and  sometimes  even  afler  apparent 
recovery  from  the  fever.  It  occurs  as  often  in  mild  as  in  severe  cases.  It 
oconrs  oftener  in  men  than  in  women,  and  is  very  rare  in  children. 

Perforation  gives  rise  to  peritonitis,  which  is  generally  developed  abruptly. 
The  sadden  occurrence  of  notable  tenderness  diffused  over  the  abdomen, 
abdominal  pain,  increased  tympanitic  distension,  rigidity  of  the  abdominal 
walls,  with  marked  frequency  of  pulse,  prostration,  haggard  expression  of 
countenance,  etc.,  point  to  peritonitis  from  perforation.  Replacement  of 
hepatic  flatness  by  tympanitic  resonance  usually  occurs  in  perforative  peri- 
tonitis, but  it  may  be  absent,  and  this  symptom  may  be  present  without 
pneumo-peritoneum.  In  some  cases,  the  perforation  being  quite  small,  the 
development  of  the  peritonitis  is  gradual,  and  it  may  be  circumscribed  under 
these  circumstances.  Peritonitis  does  not  invariably  denote  perforation.  It 
may  be  caused  by  the  evacuation  into  the  peritoneal  sac  of  liquefied  matter 
within  a  mesenteric  gland.  It  may  occur  irrespective  of  either  this  cause  or 
perforation.  Probably  in  most  of  the  reputed  cases  of  recovery  after  the 
[>ccarrence  of  peritonitis  perforation  was  not  involved.  Peritonitis  from 
perforation  is  almost  certainly  fatal. 

Skin. — Of  the  symptoms  referable  to  the  skin,  the  most  important  is  a 
characteristic  eruption.  The  eruption  consists  of  isolated  papules,  generally 
limited  to  the  trunk,  of  a  rose  or  pink  color,  called  by  Louis  lenticular  rose- 
colored  spots.  They  are  slightly  elevated,  and  therefore  are  pajyulst^  not 
macula.  The  elevation  is  distinctly  felt  if  the  finger  be  carried  lightly  over 
them.  They  are  slightly  oval  in  form,  and  are  from  one  to  two  lines  in 
diameter.  The  redness  momentarily  disappears  on  light  pressure.  The  num- 
ber of  papules  is  generally  small,  in  the  majority  of  cases  not  exceeding  fifteen 
or  twenty,  and  sometimes  only  four  or  five  can  be  discovered.  Exceptionally, 
they  are  abundant  over  the  trunk,  and  the  eruption  sometimes  extends  to  the 
extremities.  Fresh  papules  appear  from  time  to  time  during  the  course  of 
the  fever,  taking  the  place  of  those  of  anterior  date.  They  are  to  be  sought 
for  over  the  chest  and  abdomen  in  front  and  over  the  back,  and  they  are 
sometimes  found  exclusively  in  the  latter  situation. 

Dating  from  the  time  of  taking  to  the  bed,  the  average  time  of  the  appear- 
ance of  the  eruption  is  about  the  seventh  day.  Papules  continue  to  disappear 
and  to  appear  during  the  career  of  the  disease,  and  sometimes  the  eruption 
persists  into  the  stage  of  convalescence.  The  papules  are  not  apparent  after 
death.  •  • 

The  eruption  is  not  invariably  present.  The  proportion  of  cases  in  which 
it  occurs  varies  in  different  years,  as  my  statistics  show.  It  appears  to  be 
less  frequent  in  the  country  than  in  the  city.  It  is  less  frequent  in  children 
than  in  adults.  The  copiousness  of  the  eruption  is  no  evidence  of  the  sever- 
ity of  the  fever,  and  on  the  other  hand  it  is  as  likely  to  be  absent  in  mild 
as  in  severe  cases.  A  scarlet  rash  occasionally  precedes  the  characteristic 
roseolar  eruption. 

Miliary  vesicles  or  sndamina  are  not  infrequently  observed  in  the  middle 
and  latter  part  of  the  disease  on  the  neck,  chest,  and  abdomen.  This  erup- 
tion is  observed  in  various  affections  in  which  perspiration  occurs.  Petechias 
or  minute  ecchymoses  are  occasionally  observed.  These  do  not  denote  un- 
nsual  gravity  of  the  disease.  They  occur  in  mild  as  well  as  in  severe  cases. 
Herpes  labialis  is  so  rare  an  occurrence  in  typhoid  fever  that  its  presence  is 
evidence  against  the  diagnosis  of  this  disease. 

Bluish  patches  (peliomata  or  tdchen  bleudtren)  of  irregular  form,  from  three 
to  eight  lines  in  diameter,  are  occasionally  observed  on  the  abdomen,  back, 
and  thighs.  They  are  not  peculiar  to  this  disease,  and  are  more  likely  to 
occur  in  mild  than  in  severe  cases. 


960        CLASSIFICATION  AND  PATHOLOGY  OF  FEVEB,  FTC 


Perspiration,  more  or  less  abundant  and  recurring  more  or  le»*  f>e(^ttcnlij, 
is  observed  in  about  one-hulf  of  tbe  (ra&es,  exclusively  of  its  occun*'n«  it  i 
the  time  of  convalescence  or  juHt  before  death.      It  oeeun*  in  about »«  mnxl 
proportion  of  fatal  canes  and  of  those  ending  in  recovery,     Obnervation  Lm 
not  show  a  conoectinn  between  thli*  synipt4jm  and  any  particular  aatwwlcut 
events;  but,  taking  the  fretjuency  of  the  pulse  as  a  crite.nou  of  the  gravity 
of  the  disease^  and  couiparing  the  pulae  before  and  after  the  oceunvnfle  <jf 
perspiration,  in    the   majority  of    cases  improvement    follows.      While  tliii  i 
eymptotn,  therefore,  has  no  bearing  on  the  prognosisj  it  olten  betokHin  tome 
amelioration*     As  a  rule,  during  the  greater  part  of  the  career  of  tk*  frfcr  1 
the  skin  is  dry. 

Gangrene  is  liable  to  occur  in  situations  exposed  to  pn^ssure.  SpcmtaoeouJ 
gangrene  of  the  extremities  has  been  observed,  the  probable  explnafttioa 
being  arterial  thrombosis.  Gangrene  and  troublesome  ulcers  are  linbW  to] 
follow  vesication.  The  liability  to  bed-sores  on  the  nalcs^  hips,  and  shoaldm 
is  to  be  borne  in  mind.  These  may  be  prevented  by  changing  from  time  to 
time  the  position  of  the  body^  by  the  use  of  air-pillows,  etc.  Erysipcls*  ii 
an  occasional  complication  of  typhoid  fever. 

Rapirator^  Sifntcm, — Cough  is  not  a  prominent  symptom  unless  an  ioiptift* 
ant  pulmonary  complication  exist,  but  slight  or  modenit4*  cough  is  nlmiisl  I 
invariably  present,  proceeding  from  subacute  bronchitis.     A  sibilant  rile  ii  | 
fre«|uently  heard  over  the  chest  on  auscultation. 

Pneumonia  is  a  not  infrcfjucnt  complication.     It  is  rendrrrd  pm!wiWf^5* 
prominence  of  cough  and  acceterat<'d  brtiathing,  but  the  pi 
is  afforded  by  the  physical  signs.    It  is  sometimes  latent  j» 
symptoms,  and  is  determinable  only  by  physical  exploration,      life  • 
ailds  to  the  danger,  but  it  by  no  means  precludes  recovery,     Hypo 
gestion  and  cpdema  of  the  posterior  portions  of  both  lungs  ar«  incident  tothf  I 
feeble  circulation  in  the  latter  part  of  the  disease.     These  phy  wc4il  cooditiuM  I 
are  represented  by  dulness  on  percussion,  weak  respiratory  murmur,  and  sub- 1 
crepitant  rales.     Irrespective  of  any  pulmonary  complication  except  suWutAl 
bronehitiii,  the  frequency  of  the  respirations  is  iticreascd,  the  average  bcini 
about  21   per  minute. 

Frerjuent  sighing  in  the  early  part  of  the  disease  ia  a  forerunner  of  itai^ 
^  symptoms*of  grave  oraen.     A  spasmodic  or  jerking  inspirutiun  wl 
',  ujonia  does  not  exist  is  a  precursor  of  coma.     This  statement   hoi 
£  other  forms  of  fever.     The  importance  <jf  tliis  symptom  is  enhanced  bv 
'  fact  that  it  may  sometimes  be  observed  when  no  other  symptoms  de 
impendipg  coma.      This  was  true  of  several  cases  which  I   have  cil 

Epistaxis  has  been  mentioned  ns  a  symptom  of  diagnostic  value 
the  disease.     It  occurs  not  infref[uently  afterward.     Generally  the  hemd 
rhage  is  small,  but  occasionally  it  ia  profuse,  and  it  may  rei|uire  t*i  be  arroil; 
by  mechanical  means.     When  slight  or  moderate  it  does  mit  appear  lo  ba  < 
any  influence  on  the  progress  of  the  disease.     Uterine  hemorrhage  is 
uncommon.     Its  occurrence  is  not  limited  to  the  period  when  menairttai 
should  lake  place. 

rhuryngitis*  laryngitis,  and  opdema  of  the  glottis  are  occasional  complie 
tions  of  typhoid  fever. 

Cirenhfifm, — 31  ore  or  less  acceleration  of  the  pulse  belongs  to  the  h\»V 
of  the  disease.  The  acceleration  varies  considerably  in  different  eases,  and  i 
different  periods  (»f  the  disease  in  the  same  case.  There  is  a  greater  avc 
frequency  in  fatal  cases  than  in  those  ending  in  recovery.  The  dancer^ 
usually  considerable  if  the  pulse  for  many  days  exceed  ll'O  per  minqte.  ai 
the  danger  is  augmented  in  a  geometrical  ratio  as  the  frequency  rises  highJ 
than   this.     The  mean  frequency  in  cases  not  proving  fatal  uf  tlu>s«>  vh 
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analyzed  was  93;  and  in  the  fatal  cases,  110.  In  some  mild  cases  the 
ige  frequency  during  ^he  whole  of  the  disease  is  less  than  the  average 
lency  of  health.  In  one  of  my  cases  the  average  fretjuency  was  69.  In 
1  cases,  however,  the  pulse  at  times  exceeds  the  healthy  standard,  hence 
mlse  may  at  times  fall  below  the  standard  of  health.  This  is  not  infre- 
tly  observed  at  or  near  the  time  of  convalescence.  I  have  noted  it  as 
IS  64,  60,  and  40.  Others  have  observed  it  to  fall  still  lower.  Oftcner 
)ul8e  continues  more  or  less  accelerated  after  convalescence  is  declared, 
idden  and  considerable  increase  of  the  frequency  of  the  pulse  often 
tea  the  occurrence  of  some  important  event,  such  as  pneumonia  or  peri- 
is. 

B  regards  characters  of  the  pulse  other  than  frequency,  it  is  quick  and 
itory,  not  hard  or  resisting.  It  denotes  increased  action,  but  not  in- 
)ed  power,  of  the  ventricular  systole.  It  becomes  feeble  or  compressible 
roportion  as  it  is  fre<|uent.  The  force  is  always  notably  diminished  if 
frequency  much  exceed  120.  An  unfavorable  progress  of  the  disease 
ird  asthenia  is  shown  by  progressive  increase  in  frequency  and  diminution 
jrce.  Under  these  circumstances  the  first  sound  of  the  heart,  on  auscul- 
n  over  the  apex,  is  notably  weakened  and  may  be  inappreciable.  The 
I  of  the  pulse,  as  traced  by  the  sphygmograph,  presents  the  following 
acters:  a  short  and  nearly  vertical  line  of  ascent,  indicative  of  weakness 
quickness  of  the  ventricular  systole ;  a  line  of  descent,  denoting  the  free 
age  of  blood  from  the  arteries  in  the  capillaries,  and  notable  dicrotism. 

dicrotism  of  the  radial  artery  is  sometimes  appreciable  by  the  touch. 
!e  characters  belong  to  the  graphic  pulse  also  in  cases  of  typhus  and  in 
iffections  with  which  is  associated  the  typhoid  condition. 
rmperatttre, — More  or  less  increase  of  the  heat  of  the  body  is  invariable, 
eneral,  the  thermometer  in  the  axilla  shows  a  daily  increase  of  tempera- 

for  the  first  five  or  six  days.  This  gradual  rise  of  temperature  from 
to  day  during  the  first  week  is  diagnostic  of  typhoid  fever.  At  the  end 
lis  period  the  temperature  rises  to  at  least  103°  F.  If,  in  the  progress 
le  disease  the  thermometer  show  much  increase  above  this,  the  prognosis 
ifavorable,  whereas  a  decline  of  the  temperature  in  the  morning  to  near 
lormal  standard  is  evidence  of  convalescence.  During  the  progress  of  the 
ise  there  is,  as  a  rule,  an  oscillation  of  temperature  between  morning  and 
ing,  the  difi*erence  varying  between  half  a  degree  and  a  degree  and  a  half 
0  the  time  of  convalescence,  when  the  oscillations  become  much  greater, 
iifference  being  four  to  five  degrees,  the  temperature  in  the  morning  fall- 
to  the  normal  standard,  98°,  or  lower.  The  difi*erence  between  the  morning 
evening  temperature  at  the  time  of  convalescence  has  been  observed  to  be 
8  than  nine  degrees.  The  temperature  in  typhoid  fever  does  not  always 
ne  the  typical  course  which  has  been  described.  The  temperature  may 
h  its  acme  by  the  end  of  the  third  day.  Not  very  infrequently  the  course 
he  temperature  is  of  a  remittent  type,  and  even  distinctly  intermittent 
«  of  temperature  have  been  observed  during  the  first  and  second  weeks, 
ligh  elevation  of  temperature  in  the  morning — namely,  106°  to  108° — 
cates  the  approach  of  death.  The  laws  of  the  disease  as  regards  temper- 
e  are  sufficiently  characteristic  to  render  the  thermometer  useful  in  diag- 
8  as  well  as  in  prognosis.  A  sudden  and  considerable  rise  of  temperature 
ng  the  progress  of  the  disease  points  to  the  occurrence  of  an  inflammatory 
plication.  A  sudden  and  considerable  fall  of  temperature,  other  symptoms 
denoting  convalescence  or  improvement,  is  \infavorable.  This  often  indi- 
«  hemorrhage  from  the  bowels.  It  is  important,  however,  to  note  that,  irre- 
4ive  of  complications,  the  temperature  in  some  cases  becomes  increased,  and 
rise  may  continue  for  several  days ;  and  on  the  other  hand  a  decline  of 
61 


>3£        'T ^.v^r^'LLTp-.T  JL53  FATEPOHO^T  OP  FEVES,  JETC 

^^  ^ae  ^B  -v-  sad  &  uLf  kj,>Aa  «— njt*  akcs  place,  lastng  ftr  viri 

'  ttTTK  m»  ipeoal  rignifieuce. 

and  -if  hsA  specific  gnTrtj  ml  lit 

bvadmat  and  of  a  lov  Wf&Sk 

.»  a  raie«  the  QTcaaadnadl 

PC  ^miabiied.     The  cdari^twi. 

The  preeenee  of  albiiBea  faiig 

Aa  abvBdanee  of  alhnmea  4eMki 

aiii£«  «r  latter  part  of  the  diteMe.al 

^nsylBe  Wcween  tvcatT-fonr  hoars  aad  tvehi 


ic  'iccvrs  is  ciMtioaes  up  to  the  tiaerf 
afuo*  4euk  BAT  be  found  to  heMir 


«X2SClBg. 

i»  «aj  ieT«ii>p  daiing  the  coarse  of  tjfkil 
CaBe»  im  vhxeh  the  renal  BympCoas|» 
\  Tfi?  tjphoipL  Such  cases  are  isie^al 
i  '£aemii&s.  It  is  |«x>bable  that  coaaal 
-  «f  trphoid  ferer  are  dae  to  nnsr 
s^sia^ciixz.  I  a^T^  set  wtih  a  cam  in  whieh.  f'^Qowing:  a  larg?e  hemonlsfli 
&:«i&  '^^  V> ▼-!:«.  prjfxiX  'iiMii  I  II.  took  p2ace.  the  blood  passed  Irni  iSk 
iKAfSsAcr  ^-'tTHTiT  cv<*  nfigr  is  «m^sML  The  padeBt  became  mueh  MwrM 
fr:m  ih-e  l'?iS9  -'f  bi->^  bet  ^e  ncoT^nrrL 

T!fae  irise  i:»  Tj^iHu^ae^  Rcazaei  ia  cues  of  trphoid  ferer.  and  owing  to  tk 
hi^zBSr^i  vvSTr^p&^a  t!iie  iMiUer  aaj  becoaae  srncir  distended.  The  pndi- 
t»i«er  «h»><2i«i  i:«x  omh  &>  advenaim  the  eimd4tk»  of  the  bladder  by  eiaaan- 
diMi  of  th-»  ibdp>iiiea  •iTiriK  the  piueieaft  of  the  &ease.  and  resort  sessoaiUj 
lo  the  m<«  of  xhe  MiKKtr  vhe«  retfonvL  CNt  the  other  hand,  the  arise  ii 
•)^T«n  ^aaeed  La  bed.  aoMecoBcs  &«  in^Mcmace  and  sometimes  from  ineos- 

la  '-.rirT  :  i-ft ermine  tb-»  iiuatiiHi  of  the  lirsease  it  i>  nece^^sary  to  fix  np«i 
r»rr:j:z2  r-  -:*  Thi^h  shi^I  mirk  the  be-^l::!i:=^  and  the  end  of  the  febnie 
•Mr-r=r.  Tit  t::lit  ■•:*  tik'ji^  to  ihe  ^i  :<  &  L-'Dvenient.and  in  a  coIIectioD  of 
•Mi^s  X  z .'.rrAV.r  ~  rTr»r.  L-r.t^hoo  :f  thr  irvrl.>pment  of  the  fever.  It  igdif- 
z*i\'  :  ii'i  i-."  ::«r  •::r':5!n<Aa..»t  Tbioh  Till  aaswor  o«|ually  well  to  denote 
liuT  ii'r  :  '^  T^vilr-rOrr-  >r.  The  vMivcr  <  ?  the  tever  rarely  ends  abruptly :  the 
leroiirii:!  r.  '.i  ■>  !ivil:;:i<-eTj.>e,  like  the  -ievcloi'meni.  bein^r  irradiial.  The  decwoi 
thit  i  pitirr.:  :?  ^-iiTal-rsvent  i*  x  carter  of  judjinent,  and  is  to  be  ba^odon 
the  '  i.<^  ». '  r  -f  >ynji':om>.  Of  4-  cases  ecdii!:;  in  reiwery.  analyzed  with  nrf-" 
erTri"**?  to  the  •!  inti'-n  .f  tbr  r-rver.  dirin^r  fnm  the  lime  of  taking  to  the  bod 
t.«  th^  time  wher.  :he  impr-vement  in  all  the  sympti^ms  was  sufficient  for  the 
patients  to  b'e  L-:-n>:dert'i  v>''CTa:esoent.  the  average  duration  was  sixteen  davs. 
The  maximum  dunit!.-n  was  twenty-eigbt  days,  and  the  minimum  five  days. 
The  I'-njest  «iurj::'«n  in  any  ease  undvr  my  observation  was  in  a  female  ho^pi- 
t:il  patit-nt,  the  ilisea^e  '.s-ntinainc  in  this  case  without  any  important  complica- 
t:'»n  fifty-ei::ht  -Uy-i.  It  is  perhaps  of  imponance  to  state  that  these  cases  were 
ob'r-*rved  I'-niT  V-rt'-Ttr  the  rv^vnt  intnHluetion  in  medical  practice  of  antipyretic 
measures  of  trt^atr^oni.  The  mean  duration  in  To  cases  observed  by  Murchison 
was  a  fractl  »n  m..»re  than  twenty-four  liays.    This  greater  duration,  as  compared 

*  The  so-called  diaz-^-reaoti'-^n.  first  deseribtd  bv  Ehrlioh,  can  usjially  be  produced  in 
the  urine  of  iTph«»iil-iever  latientSw  The  lest  c«>nsist25  in  mixinsr  the  urine  with  a»^lo* 
ii'»n  i»f  s«iIl*o-djazo-J«nzi'Land  then  addinc  ammooia.  when,  if  the  reaction  is  present,  the 
urine  acfjuires  a  rel  c\^l«^r  which  U  f 'lloveii  bv  the  precipitation  of  a  greenish  nediment. 
The  reaction  is  found  chiefly,  although  ih^^  exclusively,  in  fehrile  diseai^eft.  Its  diag- 
nostic and  procmnstic  importance  is  not  yet  established,  the  ref«ults  of  different  ohpcnrew 
hf'in^  contrail ictorv  i  Ehrlich,  fkariti  Anmaie*,  Jahr^.  viii^  and  iMutacke  med,  Woe^^ 
idirijt,  1883,  No.  2S). 
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with  my  cases,  is  probably  owing  to  the  beginning  being  fixed  at  an  earlier 
period  than  the  date  of  taking  to  the  bed.  Of  45  fatal  cases  in  my  collection, 
the  mean  duration  was  a  fraction  more  than  fourteen  days,  the  maximum  being 
twenty  and  the  minimum  nine  days.  The  mean  durati(»n  in  12  fatal  cases  ob- 
gerved  by  Murchison  was  a  fraction  more  than  twenty-two  days.  The  aver- 
ige  duration  of  convalescence  is  between  one  and  two  weeks.  The  return  of 
the  axillary  t<iraperature  to  the  normal  standard — that  is,  complete  deferves- 
cence— shows  of  course  that  the  febrile  career  is  ended.  Sometimes  the  defer- 
vescence is  rapid,  and  the  temperature  quickly  falls  to  that  of  health ;  but  gen- 
erally it  is  gradual,  and  paroxysms  or  exacerbations  of  fever,  as  indicated  by 
the  thermometer,  are  liable  to  occur  for  some  days  after  the  appetite,  mental 
condition,  and  other  symptoms  denote  convalescence.  The  temperature  may 
be  kept  up  by  complications  which  persist  after  the  career  of  the  fever  is 
ended.  A  temporary  fever  often  accompanies  the  change  of  diet  from  liquid 
to  solid  animal  food. 

Relapses  of  typhoid  fever  sometimes  occur.  Many  examples  have  fallen 
under  my  observation.  A  return  of  the  fever  may  take  place  after  ten  days 
or  a  fortnight  from  the  date  of  convalescence,  and  the  patient  pass  through  a 
second  career,  the  eruption  and  other  characteristic  symptoms  being  repro- 
duced. The  duration  of  the  second  career  is  usually  shorter  and  the  seventy 
greater  than  the  first,  but  a  fatal  termination  is  rare. 

Complications  which  are  likely  to  arise  in  the  course  of  typhoid  fever  have 
been  noticed  in  connection  with  the  anatomical  appearances  and  with  the 
symptoms  referable  to  different  anatomical  systems.  The  occasional  occur- 
rence of  thrombosis  of  the  iliac  or  femoral  vein  on  one  side  or  on  both  sides  is 
not  rare,  and  is  attended  with  swelling  and  pain  of  the  corresponding  limb. 
This  complication  rarely  leads  to  evil  consequences,  but  sudden  death  has 
been  known  to  occur  from  an  embolus  detached  from  the  thrombus  and 
oeclnding  the  pulmonary  artery.  Typhoid  fever  may  be  associated  with 
intermittent  fever  (typho-malarial  fever),  scarlatina,  rubeola,  diphtheria,  and 
perhaps  with  typhus.  Occasional  sequels  are  acute  miliary  tuberculosis,  pul- 
monary phthisis,  and  subcutaneous  abscesses.  Progressive  emaciation  and 
death  from  inanition  have  been  known  to  follow ;  but  in  many  instances 
natrition  bec<m)C8  extremely  active  after  recovery  and  the  patient  attains 
a  greater  weight  than  ever  before.  The  mental  powers  in  some  cases  are 
enfeebled  for  a  considerable  period. 


CHAPTER    II. 

CONTINUED   FEVERS   (Continued). 

Gimtion  of  Typhoid  Fever;  Diajni<wis;  Prognosis.— Typhus  Fover:   Anatomical  CTia- 
ractors;  Oliuical  History;  (.'ausati<»n;  Piagnasis;  Prognosis. 

THE  anatomical  characters  and  clinical  history  of  typhoid  fever  have  been 
described  in  the  preceding  chapter;  and  it  remains  to  consider  the  causa- 
tkm,  diagnosis,  and  prognosis  of  this  disease  before  entering  on  the  considera- 
6)0  of  typhus  fever. 

Causation. — Typhoid  fever  is  not  restricted  within  any  geographical  lim- 
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it».     It  is  ondemic  in  every  f|uarter  of  tin?  <2:Iobe,     It  prevails,  liowi 
witbiri  eircutuwcribed  di»ti'ici».  and   nut  ini're<|Ut*iitlj  due*  tint  extend  [kuwA 
a  ft^w  hoti^e^  or  even  a  single  huiise.      Although  it  now  prevatb  within  tuAtty 
nmlarial  regiun^,  it  h  certain   that   in  Bunje  situations  in  tLii!^  eountrj  wttj. 
Duirked  caties  of  tVf>hoid  fever  were  hardly  known  su  lon^  as  malarial  fever* 
were   rife,  bnt  the  former  became  the  eommun  form  uf  fever  after  iutt^niut^ 
tetit  and  remittent  fever  eeased  to  prevail.      As  repird»  the  semvoii  cf  tlie 
year,  it  sliows  in  thi»  latitude  a  deeided  predilection  for  the  autumn.'    It  tj  I 
Mated  that  u  warm,  dry  summer  favors  the  oeeurrenee  of  the  dt^e2i»e  tutlit  | 
following  aiitnmn.     According  to  Buhl  and  Pettenkofer,  the  disease  |irevwl»  I 
in  Munich  when  the  level  of  the  ground- water  h  low,  and  the  prevalence  liw 
been  observed  to  end  when  the  level  of  the  water  has  bt_*en  rait^ed  liy  abso- 
dant  rain.     A  simdar  relation  bus  not  been  observed  in  all   pbeei. 

The  saseeptibility  to  typhoid  fever  is  greatest  between  the  agi'S  of  fiftwn  | 
and  twenty-five,  next  between  ten  and  fifteen,  and  next  between  twcnt^r-fiv* 
and  thirty.     It  is  rare  in  Infancy,  but   not  infre(|nent  in  childhood.     A  f«t>- 1 
Hiderable  proportion  of  ca*cs  of  so-culled  infantile  remittent  fc^er  arc  cjwa  I 
of  typhoid  faver.     The  suf*ceptibility  is  much  diminished  alter  sixty,  battb 
disease  may  develop  in  persons  more  than  seventy  years  of  age. 

Both  sexc^i  appear  to  he  about  equally  liable  to  the  dtj^ease*     Gctisfrally, 
persons  are  in  good  health  when  attacked.    Otbcr  discjiscs  do  ntrt  seem  toprc* 
dispose  to  typhoid  fever.     No  causative  influences  relating  to  social  fK)*iti()M,  j 
occu[>ation,  or  habits  of  life  have  been  ascertained.     A  certain  degree  of  pr©- J 
tcctive  influence  against  typhoid  fever  seems  to  be  exerted  by  phthist^  and  I 
other  diseases  attended  by  cachexia  and  severe  anaemia,  but  this  protoctioni*  ^ 
not  absolute,     A  protective  influence  exerted  by  pregnancy  and  lactatioDtif  i* 
exist  at  all.  is  much  less  than  was  formerly  supponod*     Typhoid  fever  devel- 
oped soon  after  delivery  is  liable  to  be  mistaken  for  puerpenti  fever»    Preg- 
nant women  when  attacked  with  typhoid  fever  generally  abort,  but  tbitdne*  i 
not  seem  to  influence  the  prognosis  unfavorably.    Tlie  fa^tus  i»  generally  dcid 
or  dies  .^oon  after  birth.     The  typhoid  bacillus  has  been  found  in  the  fojliw,  ! 
in  which  have  also,  but  very  rarely,  been  found  the  lesions  of  the  4iM»»«!. 

New-comers  in  an  infected  district  are  more  likely  to  be  attacked  ' 
who  have  long  resided  there.     As  of  those  who  are  exposed  to  lli 
fever  poison  only  a  certain  number  are  attacked,  it  h  evident  that  »  vtiiA.ii| 
degree  of  individual  immunity  exists. 

The  reasons  have  already  been  given  for  believing  that  tbe  so*ealled  bacillflJ 
of  typhoid  fever  is  the  specific  cause  of  the  disease.     Of  the  propcrti«?8  «f 
thb  organism  bearing  upon  the  causation,  may  be  mentioned  its  gpjirtli  **  I 
ordinary  temperatures,  although  best  at  a  temperature  between  85^  and  lO'J" 
F.  J  its  growth  upon  a  great  variety  of  substances,  such  as  vegetable*^  lDil|tt 
meat-infusions,  ete. ;  its  formation  of  spores;  and  its  presence  in  the  typh">") 
stools.     We  may  therefore  infer  that  the  typhoid  bacillus  may  grow  re^<iil.v 
under  ordinary  conditions  outside  of  the  body,  us  in  the  soil  or  in  Unuid*  f'fl* 
taining  sufficient  uuiriment,  and  tliut  by  the  formation  of  spores  it  may  p*^] 
serve  its  vitality  for  a  h)ng  tinio^  even  under  unfavorable  conditions.    There' 
la  no  evidence  that  the  typhoid  bacillus  exist^s  in  the  exhalations  frotn  i^*  , 
patient. 

Typh<»id  fever  is  communicable,  but  rarely  if  ever  in  the  satnc  wiT 
ibe  strictly  contagious  diseases^  such  as  typhus  fever,  smallpox,  K*arlct  (e^^^l 

^  Of  50S5J  cases  admiltefl  during  twenty-three  yeai>  in  the  London  Fever  lfr«*pii*l  i 
•nfdvzt'rl  by  Murchiijion,  41  per  cent,  occurred  in  autumn,  21.3  jier  tcnL  la  wiiitifT,  1 
per  ceDl.  in  spring,  and  *J4.H  yicr  cent,  in  summer. 

Of  4 1  nifl«3i  which  I  have  snialvred  with  reference  to  thii  point,  1<X  were  In  f^^*! 
9  in  ^^uvember^  and  12  in  December.  | 
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* 
and  relapsing  fever.  Emanations  from  the  bodies  of  those  affected  with  the 
disease  do  not  infect  the  surrounding  atmosphere,  and  hence  in  hospital  wards 
the  disease  is  not  diffused  by  typhoid  cases  among  patients  affected  with  other 
diseases  if  care  be  taken  to  thoroughly  disinfect  the  dejecta.  Physicians, 
nurses,  and  members  of  families  brought  into  close  proximity  to  cases  sel- 
dom contract  the  disease  in  consequence.  Nevertheless,  the  causative  germs 
multiply  within  the  bodies  of  typhoid  patients,  and  arc  expelled  from  the 
body  with  the  intestinal  dejections.  It  is  not  necessary  to  suppose  that 
these  germs,  the  typhoid  bacilli,  must  undergo  any  further  modification  or 
development  outside  of  the  body  in  order  to  communicate  the  disease.  It. 
is  possible  to  explain  the  infrequency  with  which  those  in  attendance  upon 
typhoid  patients  contract  the  disease  by  the  fact  that  with  ordinary  care  por- 
tions of  typhoid  stools  are  not  likely  to  be  taken  into  the  alimentary  canal, 
and  there  is  no  reason  to  suppose  that  any  exhalations  from  the  patient  con- 
tain the  bacillus.  Washerwomen  not  infrequently  contract  the  disease  from 
washing  linen  soiled  with  typhoid  excreta,  and  it  is  easy  to  understand  how 
infection  might  take  place  in  this  way. 

It  is  probable,  however,  that  the  typhoid  stools  are  the  chief  source  of 
infection  of  a  locality  in  which  the  disease  becomes  endemic.  Instances  might 
be  multiplied  to  show  that  persons  who  have  contracted  typhoid  fever  in 
one  locality,  then  go  to  another  locality  and  become  a  source  of  infection 
for  a  region  in  which  the  disease  has  not  hitherto  prevailed.  In  the  preced- 
ing editions  of  this  work  I  have  reported  a  remarkable  instance  of  this  nature. 
In  this  instance  a  stranger  ill  with  typhoid  fever  came  to  a  little  settlement 
called  North  Boston,  consisting  of  nine  families.  Up  to  this  time  typhoid 
fever  had  never  been  known  in  that  neighborhood.  In  a  few  days  the  stranger 
died,  and  in  a  month  more  than  one-half  of  the  population,  numbering  43, 
had  been  affected,  and  10  died.  Both  the  symptoms  and  post-mortem  exam- 
ination showed  the  disease  to  be  typhoid  fever.  Of  the  nine  families,  one 
family  escaped  which  obtained  its  water  from  a  source  different  from  the 
others,  which  used  a  common  well.^ 

That  infection  with  typhoid  fever  often  takes  place  from  the  drinking-water 
cannot  be  doubted.  The  typhoid  bacilli  have  been  found  in  the  drinking- 
water  of  regions  where  typhoid  fever  was  prevailing  as  an  epidemic  (Mors, 
Michael).  Such  water  may  be  perfectly  clear  and  apparently  pure.  Meade 
Bolton  has  shown  that  typhoid  bacilli  may  exist  in  drinking-water  for  at  least 
a  month,  although  they  do  not  multiply  unless  the  water  contain  an  amount 
of  organic  matter  not  likely  to  be  present  in  any  water  which  would  be  used 
for  drinking  purposes.  In  a  number  of  instances  of  infection  through  the 
water  it  has  been  possible  to  show  some  communication  or  leakage  between  a 
well  used  for  drinking  purposes  and  a  privy-vault,  cesspool,  sewer,  or  drain. 
That  such  contamination,  as  well  as  the  contamination  of  the  soil  in  a  similar 
way,  is  an  important  factor  in  the  causation  of  the  disease  seems  certain  ; 
but,  in  accordance  with  our  present  views,  we  must  suppose  that  no  amount 
of  contamination  by  the  ordinary  products  of  decomposition  is  capable  of 
causing  typhoid  fever,  and  that  the  typhoid  bacillus  must  always  be  present 
when  this  occurs. 

Allied  to  epidemics  traceable  to  the  drinking-water  are  epidemics  referable 
to  the  milk-supply.  A  number  of  such  epidemics  have  been  reported,  espe- 
cially in  England.*     Here  it  is  probable  that  the  vehicle  of  infection  is  the 

*  For  fiiller  details  concernincr  these  cases,  vide  A.  Flint,  Clinical  Reports  cm  Continued 
FtvfTy  etc.,  18o2.  and  Ainerictm  Journal  of  the  Medical  Sciences^  July,  1845. 

*  Dr.  F.  C.  Curtis,  in  the  Fourth  Annual  Report  of  the  State  Board  of  Health  of  New 
yVit,  gives  an  account  of  an  outbreak  of  typhoid  fever  at  Port  Jervis  in  the  autumn  of 
1883,  traceable  to  milk-supply.  (See,  a\sOj' The  Lancet,  Feb.  7,  1885.) 
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water  useil  in  cleansing  t!io  cans  or  in  clilatiiii;  the  nnlk.     A>    ^^ 
tioneti,  milk  is  a  tavovahle  medium  iV»r  tbe  growth  of  the  t\  j 
Bailing  the  milk   is  tbe  only  sure  preventive. 

&?onie  believe  that  the  cbirf  gonree  of  infection  is  throngh  the  iitiiifl*ptnTe 
in  regional  in  which  the  grouncl  contains  the  ^^pocitic  genu.  It  h  \iTxMi\n 
that  infection  may  take  place  from  uncogke^J  food,  c.^i>C!cially  from  fniit*«iiti 
vegetables  which  are  contaminate*!  by  the  presence  of  the  specific  i>f)!:»ui»«m.^ 

A  question  of  importance  is  whether  an  outbreak  of  typhoid  fever  beilwm 
referable  to  the  introduction  of  the  typhoid  germ  derived  directly  or  iodiredlf 
from  &  person  affected  with  the  dinease,  or  whether  the  »pecial  poinin  m\ 
be  generated  outside  of  the  human  body.  That  the  former  method  uf  iufeiv 
tion  18  a  couimon  one  cannot  be  doubted,  but  the  properties  of  the  tyf»li<jid 
bacillus  are  such  that  it  i»  capable  of  living  independently  of  the  inioMl 
bodvi  and   there  is   therefore  no  ti-jtrtftri  objectiou   to   the  a-  hi 

typhoid  fever  may  develop  in  regions  which   have  never  been  *ny 

one  affected  with  the  dinease.  It  is,  however,  very  difliouit  to  piM.<.  ik  lit- 
ter  view,  for  the  typhoid  germ  may  be  transported  by  an  individual  \*ho(iii« 
nut  contract  the  disease,  and  it  is  certain  that  this  gerui  may  pn^effe  ill 
vitality  for  a  long  lime,  at  least  for  several  years.' 

The  early  and  predoinituint  involvenient  of  the  intestine  in  typhoid  ff\tt 
Beems  to  indicate  that  the  infection  takes  place  primarily  from  the  idtmen- 
tary  tract.  Even  if  the  typhoid  bacilli  shonhl  be  inspired,  it  is  nf*t  neojamrr 
to  suppose  that  the  infection  is  through  the  respiratory  organs,  for  aftijr 
reaching  the  mouth  or  throat  the  orgtinisms  could  be  swallowed. 

The  agency  of  bad  cesspools,  sewers,  and  privies  in  the  causation  of  ttpbniJ 
fever  .seems  to  be  thnt  here  tlie  bacilli,  derived  usually  frttm  tyfihoid  dfjedi, 
fi!id  suitable  conditions  for  their  growth,  and  that  with  itnpeHcct  drairii2<« 
from  these  sources  the  surrounding  soil  and  neighboring  waters  may  bfcyroft 
infected  with  the  S])eeilic  orpinism.  This  important  agency  enfoR-w  tW 
necessity  of  measures  of  prnpliylaxis  consisting  of  effective  scwcmrr,  yf^ 
vision  against  obstructions  of  honsc-drains,  prevention  of  Icakngc  i 
and  cesspools,  care  that  the  trapping  of  hand<hasins,  sinks,  an<l  wa 
is  complete,  and  the  disinfection  and  speedy  removal  of  the  excreta  of  patieu^ 
affected  with  the  disease.^ 

The  interval  between  the  introduction  of  the  germs  and  the  fireit  mantfe***'! 
tion  of  the  disease,  or  the  period  of  incubation,  is  usually  about  two  *'^^*;| 
The  duration  is  longer  than  this  in  some  instance*,  but  pndiably  never  wte 
months,  as  has  been  supposed.     On  the  other  hand,  the  duration  8omctii»«' 
does  not  exceed  one  or  two  days/     This  disease  is  one  of  those  which  ^^, 
very  rarely  experienced  twice ;  and  a  person  who  ha^s  had  the  disease,  a^j 
rule,  is  thereafter  unalfected  by  the  special  cause.     As  already  stated.  h»* 
ever,  a  relapse  sometimes  occurs  shortly  after  the  date  of  eonvalcsceiic 

DlAONOSLS-— Typhoid  fever  is  to  be  discnminiitcd  from  other  esa<rn^ 
fevers,  especially   typhus,  remittent,  and  typho-malarial  fever.     The  dil 

*  In  Switzerland  epidemics  of  typhoiJ  fever  hove  been  reported  in  which  the  it 
tion  has  been  reft-Tred  to  eating  tbe  meal  of  diseased  calve»;  but  lUib  interpretatio 
the  c!ise«  is  not  free  from  doubt. 

^  Acninlin^  to  liacteriolotrifal  nomenclature?,  the  typ^    '/*  ^      ''      -        ' 
m  a  ^ftprophyte  and  ii  potoiui;ti  psira^Mtc ;  tbut  in,  all  of  i  I 
are  present  outside  of  ihe  atdmiil  IhxIv.  mid  it  may  thci.  , 
occasiotmlly  mukes  incurBinns  into  tlie  human  bo<1y,  where  it 

^  A  full  acctiunt  of  the  ditTcrenr  ageorieH  involve*!  or  kuj  ; 
etioIofTv  of  typlioid  fevpr  will  W*  found  in  J,  IT.  Hutclii 
picpprr *  f^tffttrfn  '*(  Pt'ficti/'al  ,}ft^iltrinf\  bp  Antf^'i'^iti  A*tl<» 

*  Vide  Miirchison,  in  SU  Thomti^s  H^ftftOal  JtefH/ru,  vuL  iu 
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litial  diagnosis  cannot  be  fully  considered  without  anticipating  the  diag- 
ostic  events  which  belong  to  the  clinical  history  of  these  fevers.  The  dis- 
rimination  is  to  be  made  by  ascertaining  the  presence  of  more  or  less  of 
he  events  which  are  diagnostic  of  typhoid  fever  and -the  absence  of  events 
liagnostic  of  other  fevers.  The  points  in  the  clinical  history  which  are 
iistinctive  of  typhoid  fever  are  as  follows:  the  gradual  development;  the 
ibsence  of  marked  remissions ;  the  abdominal  symptoms — namely,  diarrhoea 
rith  ochre-colored  dejections,  tympanites,  tenderness  and  gurgling  in  the  right 
lite  region;  the  occurrence  of  epistaxis;  and  the  characteristtc  eruption.  As 
egirds  the  eruption,  a  fact  important  to  be  borne  in  mind  is  that  rose- 
3lored  papules,  like  those  belonging  to  the  history  of  typhoid  fever,  are 
imetimes  found  in  other  affections.  Other  points  to  be  taken  into  account 
re  the  autumnal  season  and  the  youth  of  the  patient.  The  foregoing  points, 
iiLen  in  connection  with  the  absence  of  features  distinctive  of  other  fevers, 
snerally  render  the  diagnosis  easy  after  a  certain  duration  of  the  disease. 
1  typho-malarial  fever,  as  will  be  seen,  the  symptomatic  phenomena  of 
rphoid  and  malarial  fever  are  commingled  in  variable  relative  proportions 
I  different  cases. 

Other  affections  with  which  typhoid  fever  may  be  confounded  are — cere- 
ral  and  cerebro-spinal  meningitis,  bronchitis,  pneumonitis,  acute  tubercu- 
ksis,  and  enteritis. 

Acute  meningitis,  as  distinguished  from  typhoid  fever,  is  characterized  by 
lore  intense  cephalalgia,  by  intolerance  of  light  and  sounds,  early  and  active 
t^lirium,  frequently  by  vomiting  as  a  prominent  symptom,  by  rigidity  of  the 
luscles  at  the  back  of  the  neck,  sometimes  by  paralyses,  and  by  somnolency 
ad  coma  succeeding  the  delirium.  There  generally  is  constipation.  The  abdo- 
len  is  not  tympanitic,  but  frequently  depressed,  and  iliac  tenderness  is  want- 
ig.    This  differential  diagnosis  is  required  chiefly  in  children. 

Subacute  bronchitis  is  an  element  of  typhoid  f(d\&r.  If  the  bronchitis  be 
nusually  prominent  and  the  fever  unusually  mild,  the  latter  may  be  over- 
x>ked  and  the  disease  considered  a  primary  bronchitis.  This  error  can  only 
appen  in  the  early  part  of  the  fever;  and  the  duration  and  progressive  increase 
f  the  disease,  together  with  the  characteristic  events  of  the  fever,  will  lead 
a  a  correction  of  the  diagnosis.  If  the  bronchitis  be  capillary,  owing  to  the 
•redominance  of  the  pulmonary  symptoms,  this  may  be  supposed  to  be  the 
»rimary  and  sole  disease^  An  instance  has  fallen  under  my  observation,  but 
apillary  bronchitis  as  a  complication  is  extremely  rare. 

Typhoid  fever  may  be  confounded  with  pneumonitis  when  the  latter  exists 
«  a  complication.  The  existence  of  pneumonitis  is  shown  by  its  physical 
igns.  The  differential  diagnosis  is  to  be  based  on  facts  which  show  the 
xistence  of  fever  prior  to  the  occurrence  of  the  pneumonitis,  and  on  the 
fvents  characteristic  of  typhoid  fever — namely,  the  abdominal  symptoms 
nd  eruption.  Cases  of  primary  pneumonitis  in  which  the  existence  of 
vphoid  fever  may  be  suspected  are  cases  of  so-called  ty])hoid  pneumonitis ; 
bat  is,  pneumonitis  with  phenomena  denoting  the  typhoid  state — namely, 
ow  delirium,  prostration,  subsultns  tondinum,  etc. 

Acute  miliary  tuberculosis  has  not  infrequently  been  mistaken  for  typhoid 
eTer.  The  former  is  to  be  discriminated  by  the  notable  frecjuency  of  the  res- 
»ntions,  the  prominence  of  the  cough,  the  occurrence  of  haemoptysis  in  some 
iases,  the  abundance  of  subcrepitant  rales;  by  marked  lividity  in  some  cases; 
>y  the  presence  of  choroid  tubercles ;  and  by  the  absence  of  the  abdominal 
md  other  characteristic  events  of  typhoid  fever. 

Typhoid  fever  may  be  considered  as  primary  enteritis  when  the  abdominal 
^rmptoras  are  unusually  prominent  from  the  beginning.  The  liability  to  this 
Brror  is  chiefly  in  cases  occurring  in  children.    Events  other  than  the  abdom- 
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\\m\  »yTn[itoms   ht^huiging  to  the  history  of  tyyihoid  fover  nre  tn 
after     Sonir  ut*  these  are  not  so  reatlily  appreciated  \n  cUildrt?fi  a»  in  dult*, 
especially  those  relating  to  the  mind,  and  the?  eruplion  Lh  ufienor  wanUfic. 
Hence  ty]ihuid  fever  in  children  is  not  infrequcully  called  enteritiu.    Wub 
due  care  in  tracing  the  development  and  progre^o  of  th*!  disease  ibi»  errur  ! 
of  diagnosis  should  peuerally  be  avoided. 

It  in  evident  that  farailiarity  with  the  phenomena  and  hiwg  of  tyjiW  j 
fever  and  of  the  diseases  with  which  it  m  liable  lo  be  contViandefi— lu.fuflv 
other  fevers  arfd  the  local  affections  just  referred  to — ts  an  i?*<wt 
flection  for  accuracy  in  diagnosis.      This  remark  is  of  gcnenU   u.^^.-^.-.a 
to  ilia  gnosis. 

The  thermometer  may  be  brought  to  bear  upon  the  diagoosls  af  i)m  i 
ease  at  an  early  period,  before  the  eruption  or  other  di»tiiictiv«}  featufM  trt] 
fuliy  declared.  A  moderate  increase  of  temperature  daily  for  Hfitefil  wc»! 
cessive  days*  with  an  evening  exacerbation,  points  lo  lyphuid  fever  at  tm*, 
trawled  with  typhus,  periodical,  relapsing,  or  an  eruptive  fever,  asttutniti;!  (J^il 
disease  to  be  an  essential  fever  and  not  an  infiuinmator}*  disease  Vinotiil 
circumstances,  however,  may  occasion  deviaiion  from  this  graduaJ  iucrvtMiilJ 
of  fever  in  typical,  uncomplieated  cases. 

In  souie  cases  the  disease  iliay  be  ovcrlooktjd  in  con&t?cjUt^nce  <  ' 
tiomena  bein|j;  imperfectly  developed.     These  cases  were  called  by  L 
of  **  lat-ent  typhoid  fever/'   They  are  called  by  (Jennnn  writers  ca^^r*  a*  **^y/j««i>J 
atnlmiatonuit  ;'^  and  the  terra  **  walking  cases*'  is  in  use  in  this  country.   Th$j 
patients  do  not  take  to  the  bed,  and  perhaps  they  continue  their  usual  iv(»r>- 
lions.     They  ctmipluin  only  of  debility,  loss  of  appelitCT  and  mild  diarrb't*. 
Under  these  cireunj stances  death  sfimctimcs  takes  place  fmm  tnlesttnil  |*r- 
foration,  profuse  hcniorrhuge,  or  some  grave  compHcation,  and  on  pofti'morl<ia  i 
examination  the  characteristic  typhoid  lesions  of  the  intestine  ar*r  found.  Tlift  j 
only  explanation  oi'  these  cases  to  be  given  is  that  the  oflccts  of  the  »jK?ml  I 
cause  are  concentrated  on  the  glandular  elements  of  the  small  intcjitine. 

Errors  of  diagnosis  are  likely  to  be  made  in  cases  4»f  abortive  tvpk'iJ  1 
fever,  in  very  mild  cases  (typhus  levissimus),  and  in  cases  in  wbicli  tli«  j 
temperature-curve  has  a  remittent  or  possibly  intennittent  charaptvr  la  i 
children  the  existence  of  typhoid  fever  is  doubtless  often  oi'cr looked.*  Hfrt  j 
abdominal  symptoms  may  be  slight,  particularly  intestinal  heniorrhagt*B  *m\ 
peritonitis,  while  severe  cerebral  symptoms  are  usually  present.  In  ol<i  jwr* 
sons  the  course  of  the  disease  is  often  irregular,  pulmonary  and  fwnfbm  ] 
symptoms  frequently  being  most  marked.  The  occnrrenee  nf  cases  of  typl*»'i**  j 
fever  in  which  the  symptoms  of  an  acute  Bright's  disea&e  appear  early  i$  f»r%  j 
but  this  should  be  borne  in  mind. 


pROGN'osrs. — Of  18,012  cases  aggregated  by  Murchison^tbe  mortalitj 
18,0^  per  cent.,  or  1  in  5  4.     Of  303  cases  rec<rived  in  the  MaBsacf 
General  Hospital  and  analysed  by  James  Jackson,  42  were  fatal,  beini 
about  7  cases,  or  a  fraction  less  than  13  per  cent.    Of  the  73  casi*8  which  I  b*^ 
analyzed,  18  were  fatal,  nearly  1  in  4.  or  about  24  per  cent,    Tbest*  ^ 
much  variation  in  the  death-rate  in  different  collections  of  cti«A^  «. 
difierent  places  and  periods.     That  the  variation  is  ofteti 
ferent  seasons  in  the  same  place,  and  under  stmihir  circue 
surroundings  and   treatment,  is  s)iown  by  the  ratio  of  dealliw  in  mi 
years  in  the  Massachusetts  tTeneral  Hospital.'     In  1828,  uf  22  cas<?ii.     _ 
in  1829,  of  25  cases,  1  died^  in  1830,  of  14  oasee,  4  diedj  in  1831,  «f 

^  Henrr  D.  Chapln,  Am,  Journ,  of  OlM(ieirun  and  of  IHtteoam  i^f  WtmetL  and  CkH^ 

July,  imx 

^lUjfort  on  Typlwid  Ftv€f\  by  James  Jackaon,  M»  D. 
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died;  in  1832,  of  23  cases,  4  died ;  in  1833,  of  37  cases.  6  died ;  in 
34  cases,  6  died ;  and  in  1835,  of  35  cases,  6  died.  Statistics  show 
average  mortality  from  typhoid  fever  in  recent  years  is  less  than  for- 
cing about  10  per  cent.  '  This  diminution  in  mortality  may  be  fairly 
d  to  improved  methods  of  treatment.  It  is,  however,  evident  that 
i  wide  differences  in  the  intrinsic  tendency  of  the  disease  to  a  fatal 
different  periods  and  places — a  fact  to  be  considered  in  estimating 
ence  of  therapeutical  measures. 

:ard8  age,  Murchison's  statistics  show  the  lowest  rate  of  mortality  to 
es  between  ten  and  fifteen  years,  and  the  next  lowest  between  five 
years,  the  number  of  cases  analyzed  at  less  than  five  years  being 
ant.  The  highest  rate  at  less  than  fifty-five  years  is  between  thirty 
y-five  years.  Jackson's  statistics  show  the  death-rate  to  be  greater 
an  below  thirty  years  of  age,  and  they  show  a  greater  mortality  in 
than  in  the  warm  months.  It  is  a  matter  of  common  observation 
•rous  persons  are  more  likely  to  succumb  than  those  of  feeble  consti- 

r  result  in  a  considerable  proportion  of  cases  is  attributable  to  com- 
3  or  accidents,  such  as  pneumonitis,  peritonitis,  and  hemorrhage, 
ing  disease  may  lead  to  a  fatal  result,  as,  for  example,  chronic  dis- 
he  kidneys.  Unusual  severity  of  the  abdominal  lesions  is  sometimes 
i  of  death.  In  the  great  majority  of  fat^l  cases  the  mode  of  dying  is 
nia.  Apnoea  is  combined  with  asthenia  in  the  cases  in  which  sudden 
^cedes  death. 

and  convulsions,  probably  ur?emic  in  most  cases,  render  the  prognosis 
y  unfavorable.  Other  marked  ataxic  symptoms,  such  as  carphologia, 
5,  etc.,  are  ominous.  Cases  characterized  by  active  persistant  delir- 
illy  end  fatally.  The  prognosis  is  unfavorable  whenever  the  pulse 
extremely  frequent  and  feeble  and  the  first  sound  of  the  heart  is 
nreakencd.  The  immediate  cause  of  death  in  these,  as  in  all  cases 
the  mode  of  dying  is  by  slow  asthenia,  is  the  giving  way  of  the 
the  heart's  action.  Great  prostration  is  evidence  of  much  danger, 
nces  of  recovery  may  be  good,  notwithstanding  the  occurrence  of 
itis  limited  to  one  lobe.  Intestinal  hemorrhage  is  less  serious  than 
supposed  by  some ;  recovery  taking  place  in  the  majority  of  the  cases 
this  event  occurs.  Death  may  be  caused  by  gangrene  or  bed-sores 
exposed  to  continued  pressure  from  the  weight  of  the  body.  An 
of  the  axillary  temperature  above  105°  denotes  great  danger,  and  a 
ure  of  10G°  or  107°  or  upward  is  a  fatal  prognostic.  On  the  other 
jonsiderable  dccreaj*c  of  temperature  below  the  minimum  of  health 
us.  In  general,  after  the  first  few  days  of  the  disease,  the  tempera- 
ing  daily  increased  up  to  this  time,  the  heat  as  shown  by  the  ther- 
varies  in  the  morning  between  102°  and  103°,  and  in  the  evening 
103°  and  105°. 

>rable  prognosis  may  be  entertained  so  long  as  ataxic  symptoms  are 
:ed,  the  adynamia  is  not  great,  the  pulse  not  very  frequent  or  feeble, 
e  are  no  serious  complications ;  but  under  these  circumstances  the 
3  should  always  be  guarded,  in  view  of  the  liability  at  any  period  of 
ise  to  serious  complications  or  accidents.  Let  it  be  borne  in  mind 
den  coma  and  perforation  of  intestine  are  not  less  liable  to  occur 
than  in  severe  casc^?.  The  liability  to  perforation  during  convales- 
to  be  recollected.  On  the  other  hand,  recovery  may  be  hoped  for  in 
which  the  symptoms  denote  the  utmost  gravity. 
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Typhus  Fever, 

The  fever  called  typhus,  known  from  the  earliest  ann^jiuTv,  ha;*  rt^eii 
great  variety  of  names,  The  iiimie  typhujn,  intriKluced  by  t^auva^'et*  m  f 
aud  in»w  gencTJilly  iidf^ptjed  by  writers  of  all  countries,  has  the  iiei;;ilivei 

of  not  iDvolving  any  hypothesid  concerning  the  nature  and  ^*^i  «»f  ^ht 

eade.     Derived  from  rtj^tt^^  denoting  stupor,  it  relates  to  a  f  -h  k' 

usually  ujore  or  le^ts  proniiiient  in  this  disease.     In  this  eon  n  tU 

faet  that  the  di^eae^e  in  tm ported  in  vessels  bringing  emigraDta  Irucu  ii«Uiiil,| 
it  has  been  commonly  known  as  nf up /ever. 

This  fever  has  many  features  iti  common  with  typhoid  fever.  Tbe  idfi»*j 
tity  or  non-identity  of  the  two  affections  was  once  a  mooted  i^uenttoQ.  TLtft  1 
present  points  of  contrast  amply  sufficient  to  show  that  they  are  distinct  dii-j 
eases.  In  considering  typhn.s  it  will  suffice  to  pre^sent  the  traits  by  wUiclj  it' 
is  distinguished  from  typhoid  fever. 

Anatomical  Characters. — In  typhus  the  abdominal  lesions  whivh  m 
characteristic  of  typhoid  fever  are  wanting.    The  Peyerian  and  solst* 
of  tlie  sniftH  intestine  are  either  uuatfected  or  they  are  simply  mor- 
ons than  usual,  sometimes  presenting  a  number  of  black  points^  gn  ta^^  ri>i  u  , 
what  has  been  called  the  shnvrn-beurd  nppffa ranee.     The  mesent^jric  gl4«»bj 
are  not  intiltr.ited  as  in  typhoid   fever,  and  arc  generally   healthy. 

The  disease  has  no  known  special  anatomicaJ  characters;   that  is^  thwwf  i 
no  lesions  peculiar  to  the  disease  and  constantly  present.      Morbid  uppeir* 
ances  in  different  parts  are  fret|uently  found  after  death,  hut  they  are  dutlal 
complications  or  are  such  as  belong  to  infection*  diseases  in  general. 

The  spleen  is  usually  largc»  soft^  and  of  a  dark,  bluish-red  color,     tn  T<*Ty . 
rare  instances  there  is  no  enlargement  of  the  spleen.     The  heart  is  wfteol 
flabby  a?id  softenud.     The  blood  in  the  heart  and  large  vessels  is  unnatunlly" 
dark  and  tlnidt  and  coa^ula^if  they  exis^t  at  all,  are  dark  and  soft,    Hypo«uiic 
congestion  of  the  lungs,  br«:)nebitis,  lobular  pneumonia,  and  pulmonary  u'd*!!)*  j 
are  very  frcfpicnt.     Slight  extravasation  of  blood  into  the  arachnoid  rantrj 
occurs  in  a  small  proportion  of  cases.     Cerebral  congestion  and  effniinn  •*^  j 
serum  into  the  ventricles  of  the  brain,  the  subarachnoid  space,  and  the  am^ 
noid  cavity  are  not  uneummonj  but  they  are  u^^ually  unattended  hy  iuflaf 
matory  exudation.       Meningitis  \s  a  rare  com  plication.       Tht?  same  [m 
chymatous  degenerations  which  are  present  in  typhoid  fever  may  tn 
ty[ihus.     The  kidneys  are  often  congested,     Thoy  are  sometimes  en) 
ami  may  present  the  appearances  of  an  acute  nephritis.     NVphriti*  is  i^^ 
common  in  typhus  than  in  typhoid  fever.     Subserous  ecchymoscs  are  r«^ 
mon.      The  granular  and   hyaline  changes  in  fibres  of   voluntary  raui»<?' 
noticed  as  occurring  in  typhoid  fever,  have  also  been  observed  in  typi 

Clinical  IIistory,— The  duration  of  tbe  access  is  short<»r  than  in  typi" 
fever,  and  cases  of  an  abrupt  invasion  are  not  as  rare.  Patients  in  the  g 
majority  of  cases  take  to  lh«  bed  on  the  second  or  third  day  after  the 
manifo.sttition  of  illness.  The  symptoms  during  the  development  of  the 
ease  are  essentially  the  same  as  in  typhoid  fevert  with  this  important  dt 
ence — namely,  the  abdominal  symptoms  of  typhoid  fever,  diarrhcea,  mot^-^^^, 
i*m,  iliac  tenderness,  and  gurgling,  are  wanting.  Pain  in  the  baek  and  'i^^H 
and  muscular  weakness  are  more  prominent  as  prodromata  of  typhus  t^^B 
of  typhoid  fever.  '  ^^ 

Omfttfftance  find  Gmeraf  A*fi^ct — Capilkry  (Congestion  of  tha  ffton*  9%t 
ittes,  and  trunk  is  more  marked  in  tyjdjus  than  in  typhoid  fever.  It  girn 
the  surface,  especially  of  the  face,  a  dusky  or  dingy  hue,  so  dittin^^nV'^       — ^ 
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;yp1iU8  as  compared  with  typhoid  fever  that  even  nurses  and  attendants,  after 
becoming  conversant  with  the  two  diseases,  learn  to  discriminate  them  by  the 
physiognomy.  The  conjunctiva  is  more  frecjuently  and  more  deeply  congested. 
A  besotted  or  expressionless  countenance  is  earlier  and  more  strongly  marked. 

Nervout  System. — The  symptoms  referable  to  the  nervous  system  which 
belong  to  the  clinical  history  of  typhoid  fever  occur  in  typhus.  Coma-vigil 
and  typho-mania  are  observed  in  a  larger  proportion  of  cases  of  typhus,  they 
ure  oftener  present  in  a  marked  degree,  and  they  occur  earlier  in  the  career 
of  the  disease.  Other  ataxic  symptoms,  such  as  subsultus  and  carphologia, 
ire  of  more  frequent  occurrence.  Prostration  is  generally  more  marked  and  is 
airlier  manifested.  Persistent  active  delirium,  in  my  experience,  has  occurred 
iftener  in  typhoid  than  in  typhus  fever.  Contraction  of  the  pupil  often  accom- 
laoies  delirium  or  stupor,  and  is  sometimes  extremely  marked,  called  by  Graves 
he  pinhole  pupil.  I  have  observed  oscillations  of  the  eyeballs  occurring  in  a 
larked  degree,  the  movements  being  lateral  and  notably  rapid.  The  oscil- 
itions  occurred  whenever  the  patient  was  raised.  The  cases  ended  fatally. 
'oma  and  convulsions  occurring  in  typhus  as  in  typhoid  fever  are  generally 
ttributable  to  uraemia.  Ilyperaesthesia  of  the  surface,  even  when  the  men- 
il  perception  is  notably  blunted,  is  sometimes  manifested. 

IHgtMiive  Syntern. — The  tongue,  more  frequently  than  in  typhoid  fever, 
ecomes  covered  with  a  thick  brown  or  black  coating.  It  is  less  fretiuently 
Kldened,  glazed,  and  fissured.  It  is  oftener  with  difficulty  protruded.  8ordes 
jcur  more  frequently,  earlier,  and  in  greater  abundance.  As  regards  the 
Mominal  symptoms  which  are  highly  diagnostic  of  tj'phoid  fever,  the  two 
iseases  present  a  striking  contrast.  Diarrhoea  very  rarely  occurs  in  typhus, 
nd  if  present  it  is  almost  invariably  slight.  The  stools  have  not  the  uchre 
>lor  of  those  in  typhoid  fever.  Tympanites  is  much  oftener  wanting,  and 
enerally  when  present  it  is  slight  in  typhus.  This  statement  applies  also  to 
iac  tenderness.  Inte.stinal  perforation  does  not  occur  in  typhus.  Ilenior- 
[lage  from  the  bowels  is  one  of  the  rarest  of  events,  exclusive  of  cases  in 
hich  dysentery  is  a  complication. 

Parotiditis  is  liable  to  occur,  and  the  remarks  made  with  reference  to 
^18  complication  in  typhoid  fever  are  e(|ually  applicable  to  its  occurrence  in 
rphus. 

SMn, — A  characteristic  eruption  occurs  in  a  larger  proportion  of  cases  of 
jrphus  than  of  typhoid  fever.  Murchison  states  that  of  350(1  cases  received 
t  the  London  Fever  Hospital,  it  was  not  observed  in  403,  or  a  fraction  more 
han  11  per  cent.  Of  G5  cases  which  I  have  analyzed,  it  existed  in  57.  It  is 
'flener  wanting  in  children  than  in  adults.  The  eruption  appears  earlier  in 
yphns.  The  average  period  from  the  time  of  taking  to  the  bed  to  the  first 
ippearance  of  the  eruption  is  a  little  less  than  three  days.  The  eruption  in 
yphus  is  much  oftener  abundant,  frequently  being  copious  over  the  extremi- 
ie»  as  well  as  on  the  trunk,  and  sometimes  appearing  on  the  face. 

Other  distinctive  points  relating  to  the  eruption  are  as  follows:  It  is  a 
naeolated,  not  a  papular,  eruption.  The  spots  become  of  a  dull,  dingy  or 
]ark-red  color,  and  after  the  first  two  or  three  days  the  redness  cannot  read- 
ily be  made  to  disappear  by  pressure.  In  some  cases  in  the  latter  part  of  the 
Jisease  the  spots  become  truly  petechial.  They  are  smaller  than  the  pa])ule8 
)f  typhoid  fever.  They  do  not  come  and  go  like  the  rose  papules  of  typhoid; 
they  all  appear  in  the  course  of  three  or  four  days,  atnl  remain  during  the 
greater  part  or  the  whole  course  of  the  disease,  sometimes  even  continuing 
into  convalescence.     They  are  often  apparent  after  death. 

The  copiousness  of  the  typhus  eruption  represents  generally  a  correspond- 
ing gravity  of  disease.  This  statement  does  not  hold  good  with  respect  to 
the  emption  in  typhoid  fever. 
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In  n  certain  proportion  of  caries  of  typhus  interminjrlfJ  with  the  tliani 
istic  nj.K'uliU  are  more  or  le»»  uf  the  ro»e  papules  which  are  chumcterkie  (>f 
typli'tiJ  fever. 

fVrc'chitC  are  observed  in  ftom©  cases  of  typhus,  a«  in  ca^aof  typli6iii  f«ttf J 

as  well  as  in  various  other  diseases*     As  already  stated,  tl n<lc  | 

tvphus-spoti*  sometiuiea  become  |»etechiaU  The  eruption  of  i_ 
times  called  a  petechial  eruption.  This  is  incorrect*  PrUdftn  mt  ?|>ti<i  j 
oausicd  by  minute  extravasations  of  blood  ;  that  i*,  they  are  ecchymo-«,  ii4  I 
the^e  are  not  distinctive  of  typhus.  V ibices  are  oeeaaionally  oWrtcd  rnj 
caitcs  of  typhus.  Sudainina  or  luLliary  vesicles  occur  in  ca^es  of  U|)ltti>ti] 
well   as  of  typhoid  fever. 

The  gtatcnients  with   respect  to  sweating  and  moisture  of  the  skto  ii| 
typhoid  art*  also  applicable  to  typhus  fever. 

The  odor  from  typhus  patients  is  stated  to  bo  charact^riFtie,  I  bivf 
with  persons  who  declared  that  they  were  able  to  discrtininate  cjisesof  tiplioil 
from  typlioid  fever  by  the  sense  of  smell.  I  can  Itear  testimony  to  slr  uffeu*! 
sive  odor  emanating  from  patients  affected  with  either  disease,  but  I  havenvtj 
been  able  to  appreciate  its  value  as  a  diagnostic  «ynif>toni. 

Erysipelas  sometimes  occurs  in  typhus  us  in  typhoid  fever.     Bed-^irei irtl 
less  liable  to  occur,  in  conserpiencc  of  the  shorter  duration  of  typhus.    Sptu. 
taneous  gangrene,  not  produced  by  pressure,  is  an  occasional  ev^nt      1  bv«] 
seen  a  case  in  which  gangrene  of  both  feet  took  place.     The  '  tttlJ 

scrotum  have  been  known  to  slough  away.     Ulceration  or  ^l  r  lli«l 

cornea  has   been  observed.     The  affection  known  as  «om*/ is  another st-nouij 
complication  occurring  sometimes,  not  only  in  children,  but  in  adult*.    Tk 
com  plications  occur  in  hospitals  among  patients  who  prior  to  the;  disi^i 
suffering  from  innutrition. 

Respirator}/  St/xttm, — The  account  of  symptoms  referable  to  the  re5|)inU»rjl 
system  in  typhoid  fever  is  mainly  applicable  to  typhus.  The  signiticanceof  f 
a  spasmodic  in.spiration  occurring  without  any  pulmonary  cnmpliratxio  is  lk#I 
same  in  the  latter  as  in  the  former  disease.  Cough  from  bronchitis  iu  JrcOf^l 
ally  more  prominent  than  in  typhoid  fever.  Psendo-pnrum««nili* — ^thit  1^1 
hypostatic  congestion  and  fcdcma — is  more  frequent,  wliereas  true  pnrM 
monitis  appears  to  be  less  frequent  than  in  typhoid  fever,  Kpist^ixi*  ncatm 
less  fref|uently.  It  ap])ears  to  be  established  that  the  ojcpired  breath  couuin^ 
more  ammonia  than  in  health. 

Vt'rculafton  and  Ttmprrature. — The  average  frequency  of  the  pul«^e  in  rai*»| 
of  typhus  is  great^^r  than  in  typhoid  fever.    The  signiiicanee  of  freipH-nfViijJ 
other  characters  of  the  pul.*^e,  antl  of  weakness  or  absence  of  the  fii>H 
of  the  heart  over  the  apex,  as  representing  the  state  of  the  vital  foreeSil 
less  in  typhus  than  in  typhoid  fever. 

The  temperature  of  the  body,  as  determined  by  the  thennometer,  y"  "'"'' '^' 
less  increased,  varying  between  102**  and  107°  F.    The  increase  of  t  ' 
corresponds  to  the  inten.sity  of  the  disease.     A  decline  of  tempemturr  i- 
cident  with  the  occurrence  of  convalescence.    The  defervescence  in  sumo  ci« 
ia  notably  rapid,  but  in  other  cases  it  is  gradual.     At  the  time  of  cfinT*!'" 
cence  the  temperature  frequently  tails  below  the  standard  of  health.    A^i 
typhoid  fever  and  in  other  essential  fevers,  a  sudden  and  eonsidcmhle  riM*"fi 
temperature  renders  probable  some  inflamn»atory  complication  ;  antl  on  iW 
other  hand  a  sudden  fall  of  temperature  l>elow  the  nvenige  range  in  hea'^li 
denotes  a  serious  change  for  the  worse.     As  a  rule,  the  increase  of  leaip'^f 
ature  daily  is  progressive  from  the  beginning  of  the  disease  in  tthr»at  «« 
fifth  day,  and  the  daily  oscillations  of  the  morning  and  evcnin*?  tenifu*n^'»Jj 
are  not  observed  prior  to  this  period.     An  analysis  by  l>r   Macbgan  of  ^ 
cases  ending  in  recovery  gave,  as  the  average  temperatuT*'  in  fV...  tiv,,niinL% 
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;ion  over  102®,  and  in  the  evening  a  fraction  over  103°  F.  The  highest 
t  reached  in  any  of  these  cases  was  a  fraction  over  105°.  In  typhus,  as 
ther  fevers,  a  fall  of  temperature  not  infrequently  denotes  approaching 
alescence,  prior  to  any  appreciable  improvement  in  the  pulse  and  other 
ptoms. 

Vine. — The  urea  and  uric  acid  are  generally  increased,  as  in  cases  of 
loid  fever.  According  to  Murchison,  the  chlorides  are  greatly  diminished 
isappear  entirely. 

Ibuniinuria  is  of  more  frequent  occurrence  in  typhus  than  in  typhoid 
r.  Murchison  found  it  in  20  out  of  28  cases,  or  a  fraction  more  than  71 
cent.  In  about  one-half  of  the  cases  the  amount  of  albumen  was  consid- 
le.  In  most  of  the  latter  cases  there  was  no  evidence  of  pre-existing  renal 
ase.  In  typhus  as  in  typhoid  fever  the  early  appearance  of  albumen  in 
urine,  its  abundance,  and  its  duration,  denote  gravity  of  disease.  Epithe- 
and  blood-casts  are  sometimes  observed. 

he  duration  of  typhus  is  less  than  that  of  typhoid  fever.  Of  53  uncom- 
ited  cases  ending  in  recovery  analyzed  by  Murchison,  the  duration  varied 
reen  eight  and  twenty  days,  the  mean  duration  being  a  fraction  more  than 
teen  days.  The  mean  duration  in  10  fatal  cases  was  fifteen  days.  Of  45 
s  ending  in  recovery  which  I  have  analyzed,  the  maximum  duration  was 
ny-six  and  the  minimum  nine  days,  the  mean  being  fourteen  days.  The 
n  duration  in  9  fatal  cases  was  ten  days.  In  my  cases  the  beginning  of 
disease  was  reckoned  from  the  time  of  taking  to  the  bed. 
elapses  of  typhus  are  extremely  rare.  Examples  of  this  fever  having 
I  experienced  more  than  once  are  also  very  infrequent.  There  are  no  spe- 
sequels,  and  in  the  great  majority  of  cases  the  health  is  excellent  afler 
very.  Temporary  loss  of  the  hair  is  a  common  consequence  of  both 
loid  and  typhus  fever.  Mental  imbecility  sometimes  remains  for  a  certain 
od  after  the  general  condition  of  the  body  denotes  recovery. 
yphus  fever  is  sometimes  associated  with  dysentery.  Typhus  and  variola 
e  been  known  to  be  combined.  Probably  typhus  and  typhoid  fever  may 
cist. 

■AU8ATI0N. — The  contagiousness  of  typhus  is  shown  by  the  occurrence  of 
jessive  cases  in  particular  houses  and  neighborhoods,  by  the  number  who 
attacked  of  persons  brought  into  contact  with  typhus  patients,  especially 
loapitals,  either  as  physicians,  attendants,  or  fellow-patients,  and  by  the 
•ortation  of  the  disease  in  localities  where  it  did  not  previously  exist, 
erring  the  reader  to  works  on  fever  for  the  further  evidence  of  the  con- 
lousness  of  typhus,  I  shall  subjoin  some  illustrative  facts  falling  within 

own  knowledge : 

"n  1850,  1851,  and  1852, 1  was  engaged  in  the  clinical  study  of  typhus  and 
bold  fever  in  the  Buffalo  Hospital  of  the  Sisters  of  Charity.  I  recorded 
•ing  these  years  65  cases  of  typhus.  Twelve  Sisters  of  Charity  were 
igned  to  this  hospital  during  the  period  just  named.  Of  these  twelve  sis- 
s,  five  contracted  typhus  fever.  These  five  sisters  alone  had  charge  of  the 
er  patients ;  and  the  remaining  seven  sisters,  performing  other  duties,  were 
;  brought  into  contact  with  the  fever  patients.  Thus,  every  sister  who 
reed  fever  cases  had  an  attack  of  the  disease.  During  the  last  of  these 
m  eleven  patients,  admitted  for  other  affections,  contracted  the  disease, 
J  number  of  cases  of  typhus  received  during  this  year  being  considerably 
ger  than  during  the  preceding  two  years, 
ryphus  fever  began  to  prevail  in  certain  parts  of  the  city  of  New  York  as 

epidemic  in  ISCl,  the  disease  having  been  imported  from  Ireland.  From 
D.  1, 1861,  to  Nov.  1,  18G4,  1428  cases  were  admitted  into  Bellevue  Hospi- 
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tal,  more  than  500  causes  having:  been  received  dunnEr  th*?  »lx  tnonriif  f rrfHitie  I 
Nov.  1,  lSt54,     Of  22  members  of  the  ho«»e  stuff  during  the  time  aUt« 
stilted,  15  contracted  the  fever.     Of  persons  employed  in  the  hojfpiul*  ai 
orderlies,  watchers,  etc,,  16  were  attacked  with  fever.     From  Jiirit*.  ls<)3.  to  , 
Jane,  1864,  26  patient^*,  admitted  itito  the  hospital  for  vitrifiuii  affe<'tioiii,«io^ 
tracted  the  fever.    In  May,  1864,  the  fover  patients  were  tmnsftrrL'd  to  tcnu, ! 
and  no  new  cases  were  received.    There  was  subsequently'  no  d€vela|)meiil  of 
the  disease  in  the  hospital. 

The  infectinus  poison  emanating  from  typhus  patients  rarely  oomiBtini* 
cales  the  disease  except  to  those  who  are  in  immediate  proximity  to  pjilieut** 
Concentration  of  the  poison  is  generally  necessary,  lie  nee.  the  diwiise  i* 
likely  to  be  contracted  by  those  who  render  personal  attenti<»ns  to  psittftiti, 
and  especially  by  those  who  are  expoHed  t<j  the  atmosphere  of  m»v»fiiiitJ 
lated  fever-wards  containing  a  large  number  of  cases,  A  single  patieatii 
a  spacious,  well-ventilated  apartment  seldom  communicat*!*  the  disease.  All 
persons  at  all  times,  moreover,  are  not  ctjually  suscejitible,  and  hence  mm 
contract  the  disease  after  comparatively  slight  exposure,  while  other*  wli 
are  much  exposed  escape.  There  is  no  proof  that  the  disease  is  d\in^ 
from  one  house  to  another  or  from  hospitals  to  adjoining  Htmses,  exrqjl  !►) 
intercommunication.  Facts  show  that  the  disease  may  he  comtnuni^nittHl  iij 
fomites,  but  a  considerable  impregnation  of  articles  of  clnthing,  etc.  n  ncit:* 
aary.  Exposure  of  infected  clothing  to  a  dry  heat  of  2(M»**  F.  prt)bal>If 
deiitroys  the  miasm.  Some  facts  appear  to  show  that  the  discast?  miij 
contracted  by  dissecting  bodies  dead  with  typhus,  hut  this  is  not  cpftaiii 
The  period  of  the  disease  in  which  it  is  most  likely  to  be  coinmunicit4?«l  i 
after  the  first  week.  Facta  appear  to  show  that  it  raiy  be  commaoieila 
during  convalescence. 

The  fact  that  in  the  emanations  from  the  bodies  of  patients  a  conUgiam] 
exists  capable  of  producing  the  disease  is  distinctive  of  typhus  as  enn 
with  typhoid  fever.    There  is  no  reason  for  supposing  that  the  infrctin 
bility  of  the  typhus  germs  depends  on  any  changes  taking  place  af 
are  thrown  off  from  the  body. 

There  is  considerable  variation  in  the  estimation  by  different  «h* 
of  the  period  of  incubation.  Probably  this  period  varies  crtnsidcraWi 
different  cases.  Murchison  has  determined  the  average  period  to  Iw;  an 
twelve  days.  Exceptionally  it  is  longer  than  this,  but  it  rarely  if  •'^•f^l 
exceeds  three  weeks.  On  the  other  hand,  in  many  cases  it  is  lef*  tfiAnT 
twelve  days,  and  occasionally  the  symptoms  begin  almost  at  the  instiatnfj 
exposure.^  Persons  have  sometimes  had  an  impression  that  they  rceeiM 
the  poison  at  a  particular  moment  when  they  were  conscious  of  a  p^i'uHil 
sickening  odor  inlialed  from  the  body  of  a  typhus  patient,  Ijiftlc  or  i 
reliance  is  to  he  placed  on  this  impression  as  evidence  of  the  reception  > 
the  infection.  Pruhably  physicians  have  very  many  times  expcricncrd  rliill 
sickening  odor  without  having  had  typhus.  8uch  has  bcea  rep^at^dljr  i " 
experience. 

As  a  rule,  in  this  country  typhus  fever  is  an  imported  diseaFic  and  is  difftJ^ 
exclusively  by  contagion.     It  is,  however,  difficult  to  trace  all  oulbrciki  "f 
the  disease  to  contagion,  and  hence  the  opinion  is  held  by  som 
special  cause  is  sometimes  produced  outside  of  the  body.     The  di- 
limes  appears  to  be  developed  as  a  conseriuence  of  overcrowding  and 
ventilation ;  in  other  words,  the  concentrated  emanations  fnun  thi*  h^ 
hea^^thy  persons  apparently  suffice  for  the  generation  of  typhi; 
breaks  in  jails^  hospitals,  workhouses,  ships^  and  unventilat^^d  t 

'  Vide  St.  ThomoA'ti  ITo}>pikil  RefjortK  voL  li. 

*  For  facts  bearing  on  this  puiTii,  vide  Murchiaonf  dp.  Hl 
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crammed  with  occupants  are  thus  accounted  for  in  some  instances  irrespective 
of  contagion. 

In  1841,  I  reported  four  cases  of  typhus  developed  in  the  Erie  county 
almshouse.  They  occurred  during  the  winter  months.  The  wards  in  this 
institution  were  quite  small  and  crowded,  and  for  the  sake  of  warmth  fire- 
places, which  had  previously  heen  used,  had  been  bricked  up  and  close  stoves 
substituted.  There  was  an  abundant  eruption  in  all  these  cases,  and  an  exam- 
ination after  death  in  the  only  case  which  proved  fatal  showed  the  absence 
of  the  typhoid  lesions.  In  these  cases  overcrowding  and  want  of  ventilation 
seemed  to  be  important  elements  in  causation.'  No  cases  of  typhus  occurred 
out  of  the  almshouse,  and  the  disease  was  not  imported. 

Overcrowding,  deficient  ventilation,  especially  if  conjoined  with  innutri- 
tion, are  powerful  auxiliary  causes  acting  in  conjunction  with  contagion. 
The  causative  influence  of  destitution  and  starvation  is  strikingly  shown  by 
the  prevalence  of  typhus  in  Ireland  in  periods  of  famine,  and  by  the  large 
proportion  of  cases  among  those  received  in  hospitals  in  which  the  depriva- 
tions and  hardships  of  poverty  had  been  experienced  prior  to  the  attack 
of  fever. 

Typhus  attacks  the  two  sexes  in  about  an  equal  proportion.  Persons  are 
more  liable  to  be  attacked  during  adult  age,  but  children  are  not  exempt,  and 
this  fever  does  not,  like  typhoid,  spare  those  who  are  beyond  the  middle 
period  of  life.  It  is  more  likely  to  prevail  in  the  winter  and  spring  months 
than  in  autumn,  in  this  respect  differing  from  typhoid  fever. 

Diagnosis. — The  remarks  on  the  discrimination  of  typhoid  fever  from 
remittent  fever  and  several  local  aficctions  will  apply  to  typhus  fever.  (Vide 
p.  966.)  The  discrimination  of  typhoid  and  typhus  fever  is  to  be  here  noticed. 
The  following  are  the  more  important  points  in  this  diflerential  diagnosis :  The 
relatively  long  duration  of  the  forming  stage  in  typhoid,  and  its  short  duration 
in  typhus ;  the  prominence  of  pain  in  the  loins  and  limbs  and  muscular  pros- 
tration at  an  early  stage  of  typhus ;  absence,  in  typhus,  of  the  characteristic 
abdominal  symptoms  of  typhoid — namely,  diarrhoea,  meteorism,  iliac  tender- 
ness, and  gurgling — or  their  presence  in  comparatively  a  slight  degree ;  the 
dnsky  or  dingy  hue  of  the  surface  in  typhus ;  the  appearance  of  the  eruption 
earlier  in  typhus,  and  the  different  characters  of  the  eruption — namely,  in 
typhoid,  papular,  rose-colored,  the  redness  disappearing  on  pressure ;  in  typhus, 
after  two  or  three  days,  if  not  at  first,  maculated,  the  color  dark  red,  and  the 
redness  not  disappearing  on  pressure.  Other  distinctive  points  relate  to  the 
eruption — namely,  the  sparseness  in  typhoid  and  the  copiousness  in  typhus ; 
the  frequent  extension  in  the  latter  of  the  eruption  over  the  extremities ;  the 
persistence  of  the  spots  in  typhus,  and  the  disappearance  of  papules  with  the 
production  of  fresh  papules  in  typhoid.  It  is  to  be  borne  in  mind  that  in 
some  cases  of  typhus  rose  papules  are  intermingled  with  the  characteristic 
maculae.  In  typhoid  fever  the  temperature  reaches  its  acme  at  a  later 
period  than  in  typhus.  The  rise  of  temperature  is  more  gradual  and  reg- 
ular in  typhoid  than  in  typhus.  In  typhus  the  average  duration  of  the  fever 
is  shorter  than  in  typhoid^  and  the  defervescence  is  more  rapid. 

Corroborative  diagnostic  points  arc — the  occurrence  of  peritonitis  and  hem- 
orrhage from  the  bowels  in  some  cases  of  typhoid,  and  the  earlier  occurrence 
of  delirium,  coma-vigil,  and  other  ataxic  symptoms  in  typhus. 

If  the  eruption  be  present,  typhus  is  generally  recognized  without  diflSculty. 
The  eruption  is  not  always  present,  and  the  diagnosis  may  then  involve  delay 
and  difiiculty.  The  prevalence  of  typhus  and  exposure  to  contagion  are  to 
be  taken  into  account  in  doubtful  cases. 

^  Vide  Boston  Med,  and  Surg,  Joumo/,  June,  1841. 
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PaooNoms. — Of  18.5D2  castas  aggregaieil  by  MurclHson,  *^ceurriri|r»ttKt 
London  Fever  Hosjntal  in  fourteen  years,  at  King's  CvOlcge  Ilo^ptul,  tbi 
Edinburgli  Infirmary,  and  at  Glasigow,  Scutlaird,  the  monality  mvki  18T!^|)<fl 
cent.^  fir  1  hi  5/2T.  This  rate  of  mortality  difl'ers  only  hy  a  e-mail  fnictu.n| 
from  the  rate  in  about  the  same  number  of  ca^cs  of  typhoid  fever  Mnalui^I 
by  Mureliison.  The  death-rate  is  found  to  vary  at  diften?nl  timeft  &»<i  [>lt<T4l 
betweou  1)  and  25  per  cent.,  the  variationg  being  due  lo  di" 
an  intrinsic  tendency  of  the  diseai^e  to  a  fatal  result.  In  • 
as  of  other  diseases,  it  has  been  often  observed  that  ihe  lur 
at  fir^L  and  decreases  as  the  number  of  cases  diminish.  The  i 
\»  greater  jiniong  males  than  females.  The  fatality  is  less  in  car!>  JilVtbitl 
fiubsetiuently*  It  is  greater  at  less  than  ten  years  of  asre  than  b'  T^rrrn  tmj 
and  twenty  years.     After  thirty  years  of  age  the  fatality  }  !t  in- 

crease!*, and  after  fifty  years  the  proportion  of  deaths  126  nt  Uilf 

Of  the  ()3  ca^es  which  I  have  analyzed,  12  were  fatal  \  that  i^  1  in  afno>l 
tion  more  than  5,  or  a  fraction  more  than  18  per  cent. 

A  fatal  result  isoftener  due  to  the  intensity  of  the  fever — that  Is.  occttrrin^J 
irre^tpective  of  complications — in  typhus  than  in  typhoid  fever.  Pcnt«iititiit|J 
which  destroys  a  certain  proportion  of  patients  with  typhoid  fever,  doe*  f 
occur  in  typhus.  This  is  true  also  with  respect  to  intestinal  hemor* 
Pneumonitis  lat  less  fre<|Uent  in  typhus,  and  there  are  no  coinplieatioatj 
liar  to  the  latter.  Acute  diffuse  nephritis  attended  by  uneniic  synipli 
more  liable  to  occur  in  typhus  than  in  typhoid  fever.  A  fatal  result  t|| 
to  be  ofiener  attributable  to  fceldeness  of  constitution,  or  to  causes 
itDjiair  the  power  of  resisting  the  disttase,  in  typhus  than  in  typhoid  frrfff.] 
Of  38  cases  which  occurred  among  the  members  of  the  resident  inetlica)  «laff  [ 
and  persons  employed  in  Bi'llevue  Hospital,  17  ended  fatally,  wherc»if  of  1 
14-8  patients  admitted  with  fever  during  the  same  period,  the  nuinWif 
deaths  was  243,  or  1  in  5.87.  This  difference  in  the  mortality  in  the  x^n^ 
classes  of  cases  is  the  more  remarkable  because  the  resident  physiciaa*  AiiJi 
perilous  employed  in  the  hospital  were  treated  for  the  disease  nndcr  nn»rftJ 
favorable  circumstances  than  the  hospital  patients.  Tt  is  diiEcuU  lo  am^oatj 
for  the  greater  fatality  among  the  former  class,  except  by  suppoj^injr  that  ItT* 
ing  in  the  hospital  involved  exposure  to  nosocomial  depressing  inlfvicncrt] 
which  rend<Tcd   the  system  less  able  to  resist  the  disease. 

In  general,  the  symptoms  poiutins:  on  the  one  hand  to  a  favorable,  iii^*ifi  I 
the  other  hand  to  an  unfavorable,  prognosis  are  the  saiuo  iQ  both  typhoiJtA' 
typhus  fever. 


CHAPTER    III. 
COXTIXUED  FEVERS  (Coktinied). 

Treatment  of  Tvplms  and  Typhoid  Fevers.— Bel opsmg  Fever -^  .Anatomical  nia«rtw»5 
CliiMcat    History;    Causation;     Diai^uuKifi;     Prfi^nosis;    Troitiiicni.— Er/«t|rb*lvu*  | 
Fever.— Epidemic   Fever  characterited   by  Mild   Erytliematic  Ph*ryugiti*» 

THE  general  principles  of  trkatmb?^?  in  typhoid  and  typhus  fevi-fOTl 
essentially  similar,  and  indeed  are  applicable  to  all   the  fevers.     It  will  | 
suffice    to   notice   incidentally   itidicatiou^   pertaining  exclusively  eitlnff  ^ 
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tvplias  or  typhoid  fever,  without  considering  the  treatment  of  each  fever 
separately. 

It  must  be  admitted  that  the  known  resources  of  therapeutics  do  not  afford 
teliible  means  for  the  arrest  of  these  fevers,  nor  even  fur  shortening  the  dura- 
tioD  of  the  febrile  career.  Quinia,  so  potential  in  arresting  malarial  fevers, 
bis  no  abortive  potency  in  the  continued  fevers.  Calomel  in  doses  of  from 
ten  to  fifteen  grains  repeated  daily  for  several  days  has  been  recommended  by 
Wunderlich,  Licbermeister.  and  other  German  writers  as  shortening  the  course 
of  typhoid  fever,  diminishing  the  mortality,  and  sometimes  causing  the  dis- 
ease to  abort.  Iodine  or  the  iodide  of  potassium  and  carbolic  acid  have  been 
thought  to  have  a  special  influence  over  this  fever.  Licbermeister  states  that 
the  iodide  of  potassium  in  doses  of  a  scruple  to  a  drachm  daily,  given  in  more 
thiD  two  hundred  cases,  while  it  produced  no  appreciable  effect  upon  any  of 
the  febrile  phenomena,  apparently  diminished  the  rate  of  mortality.  That  the 
miDeral  acids — namely,  the  dilute  phosphoric,  hydrochloric,  nitric,  and  nitro- 
bjdrochloric — have  a  favorable  modifying  influence  upon  the  disease  there  is 
abuadant  testimony.  In  186li  and  18G4, 1  instituted  a  comparison  in  the  male 
fever-wards  at  Bellevue  Hospital  of  the  rate  of  mortality  during  six  months 
without,  and  the  same  period  with,  the  use  of  dilute  sulphuric  acid,  eliminat- 
ing all  eases  in  which  death  took  place  within  forty-eight  hours  after  admis- 
iion.  Of  70  cases  treated  from  January  1  to  July  1,  18tJ3,  without  acid,  the 
death-rate  was  20  per  cent.;  of  78  cases  treated  with  acid  from  July  1,  18(58, 
to  January  1,  1864,  the  death-rate  was  10.25  per  cent.  The  treatment  in  the 
two  collections  of  cases  was  the  same,  exclusive  of  the  acid.*  jMy  observa- 
tions do  not  enable  me  to  state  which  one  of  the  mineral  acids  is  to  be  pre- 
ferred. They  are  generally  relished  by  fever  patients  if  sufficiently  diluted, 
with  the  addition  of  syrup  of  orange-peel  or  simple  syrup,  and  they  may  be 
given,  not  as  a  medicine,  but  as  a  drink.  The  death-rate,  however,  in  the 
eases  treated  with  the  acid  was  not  below  that  in  307  ea.sos  treated  by  Dr. 
Cotting  of  Boston  without  drugs  of  any  kind.  The  rate  in  these  cases  was 
10  per  cent. 

Of  all  therapeutic  measures,  those  directed  toward  the  reduction  of  the 
fever  take  the  first  rank.  The  motfns  opevuudi  of  antipyretic  measures  is  not 
thoroughly  understood,  but  there  is  no  doubt  that  their  efficacy  consists  in 
something  more  than  the  mere  reduction  of  the  temperature,  and  that  indi- 
cations for  their  employment  are  to  be  sought  not  only  in  the  height  of  the 
temperature,  but  especially  in  symptoms  denoting  severity  of  infection,  such 
as  stupor  and  other  ataxic  disturbances. 

Reduction  of  the  intensity  of  the  fever  may  be  accomplished  either  by 
the  application  of  cold  or  by  the  administration  of  antipyretic  drugs.     Currie 
a  century  ago  pointed  out  the  efficacy  in  fever  of  water  employed  as  a  cold 
affusion.     The  modern  revival  of  the  use  of  cold  water  for  an  antipyretic 
effect  irr  typhoid  fever  is  attributable  to  a  publication  by  E.  Brand  in  1801. 
Bartels,  Jiirgensen,  and  Licbermeister  are  to  be  named  as  especially  promi- 
nent in  bringing  to  the  test  of  clinical  experience  antipyretic  measures  of 
treatment.     There  is  no  doubt  that  a  remarkable  reduction  in  the  death-rate 
of  typhoid  fever  has  been  brought  about  by  systematic  antipyretic  treatment. 
The  methods  of  refrigeration  by  cold  water  now  in  vogue  are  the  bath, 
sponging  the  body,  and  the  wet  sheet  with  sprinkling.     The  bath  is  the 
method  chiefly  employed  by  Oerman  physicians.     The  following  method  of 
idministering  the  bath  may  be  recommended :  The  bath-tub  should  be  drawn 
up  beside  the  bed.     The  patient  should  be  lifted  and  placed  in  the  bath  by 
attendants  without  any  exertion  on  his  part  and  with  as  little  disturbance 

'  Vide  report  by  Dr.  Irving  W.  I.yon,  then  one  of  the  house-phy&icians  of  Bellevue 
Hospital,  in  /Imeriean  MuiUal  Times]  Feb.,  1864. 
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as  possible.  The  temperature  of  the  bath  should  be  from  T5®  to  80®  p.,  inj 
the  patient  should  be  removed  after  ten  minutes  from  the  bath  and  driwl.  It 
is  not  necessary  to  use  baths  at  a  temperature  much  if  any  below  75^  but  it 
may  be  advantageous  to  immerse  the  patient  in  water  of  a  temperature  of 
about  90°,  and  then  gradually  cool  the  water  down  to  about  75°.  It  »  jq. 
portant  to  know  that  the  rectal  temperature  sinks  for  half  an  hour  ifier 
removal  from  the  bath.  If  the  patient  feels  very  cold  after  the  bath  and 
there  are  any  symptoms  of  collapse,  heat  should  be  applied  and  stiumUnts 
administered.  Generally  in  from  two  to  three  hours  the  temperature  hu 
risen,  sometimes  to  its  former  height.  It  is  generally  sufficient  to  aduiiniM(T 
three  to  five  baths  during  the  day,  and  it  is  rarely  desirable  to  give  theto 
at  night.  It  is  usually  sta,ted  that  a  temperature  of  103°  or  upward  is  an 
indication  for  the  bath,  but,  as  has  already  been  mentioned,  other  svmptoiut 
than  the  temperature  are  also  to  be  considered.  When  it  is  apparent  tint 
notwithstanding  the  temperature  named  the  patient's  general  condition  ii 
•good  and  is  not  suffering  from  the  pyrexia,  there  is  no  necessity  of  the  bub; 
on  the  other  hand,  when  there  are  stupor  and  other  symptoms  to  indicate 
that  the  system  is  being  overpowered  by  the  severity  of  the  infection,  then  it 
may  be  desirable  to  employ  the  bath  even  at  a  temperature  lower  than  W. 
Contraindications  to  the  use  of  the  bath  are  intestinal  hemorrhage,  perl'on- 
tion  of  the  bowel,  and  great  weakness  of  the  heart's  action. 

Although  the  bath  is  the  most  effectual  mode  of  reducing  the  tcmpCT^ 
ture,  the  method  is  open  to  objections  on  the  score  of  inconvenience,  ejspe- 
cially  in  private  practice,  and  of  the  excitement  of  the  patient  which  it  is 
apt  t^  occasion.  Considerable  judgment  is  required  in  its  emplovnient  to 
avoid  unpleasant  depressing  influences.  For  these  reasons  other  measures 
are  more  commonly  employed  in  this  country.  Sponging  is  the  simplert 
method,  involving  the  least  inconvenience  to  the  patient  and  others,  h 
should  be  first  employed,  and  in  a  large  proportion  of  cases  it  will  guffirf. 
Sponging  either  the  whole  body  at  once  or  different  parts  in  succession  with 
water  at  a  temperature  not  uncomfortable  to  the  patient  for  as  long  a  period 
as  it  is  unattended  by  discomfort,  repeating  the  measure  as  often  as  indicated 
by  a  rise  of  temperature,  will  generally  prove  successful.  If  not  conducted 
by  a  skilled  nurse,  it  is  difficult  often  to  have  this  method  properly  carried 
out — in  part,  because  persons  cannot  appreciate  that  .so  simple  a  measure  can 
have  much  potency,  and  partly  from  the  popular  fallacy  that  there  i«  dancer 
of  "  taking  cold."  The  sponging  should  be  resorted  to  when  the  axillae 
temperature  is  103°  and  that  of  the  rectum  102}°.  It  should  be  continued 
until  the  temperature  in  the  rectum  falls  to  100°  or  101°,  and  repeated  when- 
ever it  again  rises.  A  little  wine  or  spirits  should  be  given  if  the  patient 
manifest  chilliness. 

If  this  method  prove  ineffective,  the  wet  sheet  and  sprinkling  may  be  em- 
ployed. The  patient  is  placed  on  a  cot,  wrapped  in  a  wet  sheet  without  any 
other  covering,  and  the  body  sprinkled  with  cold  water  at  short  intenrals. 
For  sprinkling  a  common  watering-pot  is  suitable.  This  may  be  continued 
for  half  an  hour  or  even  longer,  according  to  the  effect  on  the  temperature 
and  other  symptoms.  The  thermometer  must  be  introduced  into  the  rectuB. 
This  method  is  to  be  repeated  as  often  as  the  temperature  rises.  The  temper- 
ature will  be  found  to  fall  after  the  patient  has  been  transferred  from  theM 
to  the  bed.  A  cot  with  arrangements  for  the  drainage  of  the  water  i.<  con- 
venient. A  sense  of  chilliness,  feebleness  of  the  pulse,  and  cyanosis  contra- 
indicate  the  continuance  of  the  sprinkling  and  are  indications  for  wine  or 
spirit. 

We  possess  a  considerable  list  of  drugs  which  have  antipyretic  effect*. 
The  most   important  of  these   are   quinia,  salicylic   acid,  kairin,  reaorcia, 
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drochinon,  antipyrine,  and  thallin.  Of  antipyretic  drugs,  quinia,  admin- 
ered  in  doses  of  20  to  40  grains  before  the  evening  exacerbation,  until 
:ently  held  the  first  rank.  Antipyrine,  however,  is  at  present  the  favor- 
{  drug  for  reducing  temperature.  This  remedy  has  many  advantages, 
d  is  attended  with  but  few  secondary  disagreeable  effects.  The  taste  is 
^htly  bitter,  but  not  particularly  unpleasant.  It  is  readily  soluble  in  water, 
id  may  be  administered  either  in  powder  or  in  solution.  The  method  of 
Iministration  recommended  by  Filehne,  who  introduced  the  drug  into  medi- 
n€,  is  to  give  at  first  30  grains,  followed  in  an  hour  by  another  30  grains, 
id  at  the  end  of  another  hour  by  15  grains.  Striking  reduction  of  teniper- 
ure  is  obtained  by  the  administration  of  smaller  doses,  which  are  less  likely 
I  be  attended  with  any  unpleasant  effects.  The  fall  in  temperature  is  coni>id- 
ible  and  rapid.  The  heart's  action  is  usually  at  the  same  time  increased 
I  force  and  decreased  in  frequency,  and  the  mental  state  of  the  patient  is 
oproved.  In  a  few  instances  symptoms  of  collapse  or  of  notable  prostration 
ive  followed  the  administration  of  antipyrine.  The  unpleasant  secondary 
Beets  which  have  been  noted  in  some  cases  are  vomiting,  profuse  perspira- 
OD,  and  an  erythematous  eruption.  Should  the  drug  excite  vomiting,  it 
iiy  be  given  hypodermically  or  preferably  by  the  rectum.  The  eruption 
ftcn  resembles  somewhat  that  of  measles.  It  disappears,  as  a  rule,  soon 
fter  the  cessation  of  the  drug.  The  other  antipyretic  drugs  which  have 
een  mentioned  are  less  commonly  used,  and  are  accompanied  by  more  or  less 
isagreeable  secondary  effects. 

Good  results  have  been  obtained  by  the  use  of  vcratrum  viride,  digitalis, 
ilicin,  and  salicylate  of  sodium,  but  these  drugs  are  to  be  given  circum- 
pectly  and  are  not  very  commonly  employed. 

Yiluable  as  are  the  antipyretic  remedies  in  typhoid  fever,  there  is  no  proof 
bat  they  exert  any  specific  effect  upon  the  special  poison  of  the  disease  or  that 
bey  shorten  the  duration  of  the  disease.  The  injurious  effects  of  pyrexia  7>er 
J  have  undoubtedly  been  much  exaggerated.  Some  late  writers  have  even 
evived  the  old  notion  that  a  certain  amount  of  increase  of  heat  in  the  infec- 
ioas  diseases  has  a  useful  purpose.  Probably  too  much  weight  has  been 
ssigned  to  the  mere  abstraction  of  excessive  heat  in  the  treatment  of  fevers. 
lie  beneficial  effects  of  antipyretic  treatment  are  manifested  even  more  in 
he  removal  of  other  symptoms,  such  as  somnolence,  delirium,  dryness  of  the 
oogae,  weakened  heart's  action,  and  adynamia ;  and  when  such  symptoms 
re  not  present  it  is  not  necessary  to  resort  to  vigorous  measures  to  reduce 
emperature. 

Indications  for  treatment  relate  to  particular  symptoms  or  events  and  com- 
plications embraced  in  the  clinical  history  of  these  fevers. 

In  the  early  part  of  the  disease  cephalalgia  claims  palliative  measures. 
ITiis  symptom  is  relieved  by  ice-water,  spirit  and  water,  distilled  vinegar,  or 
ologne-water  freely  applied  to  the  head,  and  if  more  efficient  measures  be 
eqnired  the  cold  douche  or  ice-cap  may  be  employed.  As  soon  as  the  exist- 
Dce  of  either  typhus  or  typhoid  fever  is  declared  the  hair  should  be  closely 
nt.  This  renders  the  patient  more  comfortable  and  facilitates  local  applica- 
ions. 

Insomnia  is  a  symptom  calling  for  treatment.  To  procure  sleep  is  dcsir- 
ble,not  only  for  immediate  comfort,  but  as  a  means  of  averting  ataxic  symp- 
}m8.  An  opiate  often  proves  beneficial.  It  may  procure  refreshing  sleep 
I  place  of  pseudo-somnolence  or  coma-vigil.  The  latter  condition,  not  denot- 
ig  a  tendency  to  true  coma,  does  not  contraindicate  the  trial  of  opium.  Other 
imedies  which  may  be  prescribed  are  hyoscyamus  and  the  bromide  of  potas- 
um,  either  separately  or  in  combination. 

Delirum,  if  slight  or  moderate,  does  not  call  for  remedies ;  but  if  prominent 
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as  a  jiymptom,  rb  fihown  l»y  constant  talking  and  attempts  ta  pet  on 
it  leads  tu  other  ataxic  gyniptotDH  und  to  exliaii«itIon.  Opiutu  ict  i:<om(?1 
and  other  anudynos,  are  indicated.  If  these  fail,  the  cotuhiiiHticm  t>f  antiminiT 
iij  small  dosei*  with  opium,  as  reeotn mended  by  draves,  will  uftrfr  jtrjvf  ^ft. 
cacious.     An  eighth  or  a  sixteenth  uf  a  g^rain  of  the  tartrate  i'  lad 

potassa  may  be  given  huurly  or  half-hourly  until  the  patient  '  |niei, 

unless  nausea  ur  vomiting  occur,  when  it  is  to  be  at  once  suppemW,    Tlie 
remedies  given  for  insomnia  in  addition  to  opium  are  appropriate.     Thelitis 
tare  of  digitalis  in  half-drachm  doses  s<»metimes  has  a   happy  sedativtM'If^ct  j 
upon  the  nervous  system.     The  wet  pack — that  is,  the  body  wrappi^  in  i 
wot  sheet  and  covered  with  a  blankets— i^  a  i*oothing  measure  which  iiiiyoflfii 
be  resorted  to  with  advantage.     It  is  also  an  antipyretic  measure,  althiwjrb 
less    effective  than   continued    sponging  or  the  wet  sheet  with  qmriklinif. 
Insomnia,  delirium,  and  other  symptoms  denoting  disorder  of  the  isenroui ' 
system  are  lesii  marked  in  proportion  as  the  antipyretic  treatment  i»  cflfodiv*. 
This  statement  is  probably  applicable  in   general   to  the  complication!*  and  J 
ficrious  events  liable  to  occur  during  the  course  of  the  disease,  includui^  ^t' 
haps  perforation  of  the  intestine  and  intestinal  hemorrhage. 

Nausea  and  vomiting  seldom  occur  spontaneously  in  either  typhoid  or  iTpboi 
fever  to  an  extent  to  call  for  anything  more  than   regulation  of  the  iopfsli 
Diarrhica  in  typhoid  fever  may  require  t-o  be  restrained,  and  for  thi*  enJtijii- 
ates  and  astringents,  given  by  the  mouth  or  rectum,  may  be  employed,  M«tre 
looseness  of  the  evacuations  without  undue  frer|uency  does  not  call  fortnsai' 
ment.     On  the  other  hand,  in  typhus  and  sometimes  in  typhoid  fever  c«in»j 
etipation  may  furnish  an  indication  for  treatment.     As  a  rnle,  catharttc%crf  J 
even  laxative  remedies,  are  not  required  for  constipation,     Simple  encmAliJ 
suffice  and  are  to  be  preferred.    Evacuations  may  be  delayed  for  two  ortkrrtj 
days,  or  even  longer,  without  injury  if  there  be  no  evidence  of  discomfort  *ftd  I 
if  the  abdomen  be  not  distended.    Tympanites*  if  great  or  coDsideroblc,  »>cci* 
fiions  discomfort  and  embarrasses  respiration  by  interference  with  the  tifsttpx 
of  the  diaphragm.    Large  enemata  may  suffice  to  relieve  this  symptom.  Tur- 
pentine should  enter  into  the  enemata.     If  these  fi\\\  a  saline  laxative  miy  bd  ] 
giveti.     A  stomaoh-tube  introduced  into  the  rectum  and   carried  tL^ht^A] 
pnicticable  sometimes  occasions  the  disehurgeof  gas  in  considerable  quantilj. 
Turpentine  given  by  the  mouth  is  supposed  to  relieve  this  sympt^^tta.    Tor* 
pentine  stupes  to  the  abilomen  are  useful.    Charcoal  given  freely  is  tK>mptiin?J 
effective.    Mechanical  compression  by  means  uf  &  band  applied  over  the  Mo- 
men  sometimes  affords  relief. 

Two  important  events  connected  with  the  abdominal  lesions  arc  liable  t^J 
occur  in  cases  of  typhoid  fever — namely,  perforatioti  of  the  intestine  follow^  J 
by  peritonitis,  and  intestinal  hemorrhage.  The  probability  of  the  suce€*sfd1 
treatment  of  the  former  is  almost  mi>  The  small  chance  of  Fuccejatai*! 
hoped  for  depends  on  the  free  u,se  of  opium  and  measures  to  support  tbt  j 
powers  of  life.  Local  depletion  and  blisters  are  not  admissible,  IVritflWtit 
not  dependent  on  perforation  claitiis  the  samo  treatment  and  is  not  so  ho] 
less.  Intestinal  hemorrhjige  if  profuse  involves  danger.  This  event  < 
h;emostatie  remedies.  The  peristaltic  movements  should  be  anvi^l 
opium.  Ergotin  may  be  given  hypodennically.  The  acetate  of  lead, J 
by  the  mouth,  is  preferable  to  tannic  acid  or  the  astringent  prfpanuiH 
iron,  as  less  likely  to  occasion  vomiting.  Cold  applications  should  bo  inaifeW 
the  abdomen.     Absolute  cjuietude  is  to  be  enforced. 

Cough,  although  generally  existing^  is  seldom  sufficiently  troQbksonie  <^ 
require  palliation.     Pneumonia  should  not  be  treated  with  b 
depletion,  blis-ters,  or  mercury,  or  with  nauscant  sedatives, 
other  serious  complications,  eontraindicates  depressing  measures,     i  i<  ]' 
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don  of  tbe  patient  should  be  occasionally  changed  to  prevent  hypostatic  con- 
gestion of  the  lungs.  Epistaxis  is  sometimes  so  profuse  or  persisting  as  to 
indicate  local  astringent  remedies,  and  sometimes  even  plugging  of  the  ante- 
rior and  posterior  nares. 

Coma  is  to  be  treated  by  sinapisms  or  blisters  to  the  back  of  the  neck,  and 
if  dependent  on  uraemia  by  saline  hydragogues  if  they  be  not  contraindicated 
by  the  abdominal  symptoms.  If  contraindicated  reliance  must  be  had  on 
measures  to  produce  copious  perspiration.  For  the  latter  object  the  pilocar- 
pine, administered  hypodermically,  may  prove  efficient.  Strong  coffee  is  use- 
ful as  a  palliative  of  undue  somnolency  or  semi-coma  apparently  due  to  nerv- 
ous exhaustion. 

It  is  important  to  prevent  accumulation  of  urine  from  retention,  and  to 
resort  to  the  timely  use  of  the  catheter  if  required. 

Bed-sores  are  to  be  guarded  against  by  having  the  position  of  the  patient 
often  changed  .and  by  attention  to  cleanliness.  If  they  occur,  the  ulcerated 
parts  are  to  be  relieved  from  pressure  by  air-cushions  and  treated  with  appro- 
priate local  applications. 

Hygienic  and  supporting  measures  constitute  a  most  important  part  of  the 
treatment  of  typhoid  and  typhus  fever.  Hygienic  measures  indicated  are — 
complete  ventilation,  cleanliness,  regulation  of  temperature  (which  should  be 
about  60°  F.),  changing  frequently  the  position  of  the  body,  and  the  varied 
attentions  involved  in  good  nursing. 

Foremost  among  the  hygienic  conditions  for  passing  safely  through  the  dis- 
ease is  an  abundance  of  pure  air.  In  private  practice  the  sick-room  should 
be  large  and  ventilated  as  completely  as  possible.  In  hospitals,  fever-wards, 
in  addition  to  ample  provisions  for  ventilation,  should  not  be  crowded ;  1500 
cubic  feet  of  air  should  be  allowed  to  each  bed.  The  evacuations  should 
invariably  be  instantly  removed.  When  practicable  it  is  advisable  that  the 
bed-  and  body-linen  should  be  changed  daily. 

The  importance  of  fresh  air  is  shown  by  the  reduced  rate  of  mortality  when 
patients  are  treated  in  sheds  and  tents,  as  compared  with  the  dcath-rute  in 
even  well-ventilated  hospital  wards.  Striking  evidence  of  this  was  afforded 
by  the  transfer  of  fever  cases  (chiefly  typhus)  from  Bellevue  Hospital  to 
tents  on  BlackwclVs  Island.  A  comparison  of  the  mortality  in  520  cases 
treated  in  tents  from  May  17  to  November  1,  1864,  with  the  average  mortal- 
ity in  the  Bellevue  Hospital  wards,  shows  a  marked  difference.  The  average 
death-rate  in  the  hospital  wards  was  1  in  5.97 ;  in  the  tents,  1  in  16.77, 
excluding  the  cases  in  which  death  took  place  within  forty-eight  hours  after 
admission.  Making  the  fullest  allowance  for  the  conjecture  that  the  eases  in 
the  tents  were  milder  than  those  in  the  hospital  wards,  it  can  hardly  be 
doubted  that  the  superior  ventilation  in  the  tents  was  the  means  of  saving 
many  lives. 

In  a  paper  communicated  to  the  New  York  Academy  of  Medicine  in  June, 
1853,  by  Dr.  John  H.  Griscom,  an  account  is  given  of  82  cases  of  typhus 
transferred  from  an  emigrant  ship  at  Perth  Amboy,  N.  J.,  to  wooden  shanties 
with  sail  "  roofs."  The  ship  brought  over  between  three  and  four  hundred 
passengers,  and  a  number  had  died  on  the  passage.  There  being  no  hospital 
or  other  accommodations  in  the  town,  two  shanties  were  erected,  "  thirty 
feet  long  and  twenty  feet  wide,  boarded  on  three  sides  about  four  feet  up,  and 
over  them  old  sails  were  stretched."  S2  fever  patients  were  transferred  to 
these  shanties,  of  whom  12  were  in  a  state  of  insensibility  when  removed. 
On  the  night  after  their  removal  there  was  a  violent  thunder-gust  accom- 
panied by  torrents  of  rain,  and  the  following  morning  the  clothes  of  all  were 
saturated  with  water.  The  medical  treatment  consisted  ^'  of  an  occasional 
laxative  or  enema ;  vegetable  acids  and  bitters  were  liberally  administered, 


CONTTXVED  FEVEBS. 


tie  frt>e  use  of  cold  water,  bultermilk,  ftii4  auinia 
4  s^Bom  wlio  aiokened  a  tier  tht*  arrivai  of  tlii^  vesstd  were  rrmnvin*  to  to 
OfAnu;3r  dwelliui^-liuu&e,  nnd  of  tliese  custfs  2  pnivtid  iuuL  Of  the  ^'i ate* 
tpnieil  in  tbc  inhunde^,  not  one  proved  fataK^ 

r  itietit*  should  not  only  be  iilluwt'd  to  take  water  as  frenly  Mthn 

m^  but  it  should  be  systematically  ^iven   when    fmta  the  Uuiitiil 

fftAtc  *if  the  perception  they  manifest  no  desire  for  it.  There  ij*  niiPin  l»i 
iy«k  that  death  is  siouietinies  attributable  to  an  insuftxcient  stupplv  t.f  !i)|ui4. 
Ike  ttnportttoce  of  this  should  nc»t  be  overlooked  by  the  phy>:  .iiph 

a»  it  b  ai  popular  untion  that  the  free  use  of  water  in  fevers  i.s  i  Iwd 

wntrr  »5  not  objcetionable.  It  way  be  acidulated  witl)  lemon-  or  oniii^*jiikt 
if  frtidered  thereby  more  agreeable  to  the  patient. 

The  importunce  of  support  is  based  on  the  plain  faet  that,  lypbap  ind 
trpboid  fever  being  self-limited  dii!*eases,  if  the  patient  enn  be  kcfit  uliTr^ 
mdtT  three,  four,  or  more  weeks  recovery  will  take  place,  provided  ihcfrl>t 
W9  jcriotts  eoniplieation.  In  a  ca.**e  of  severe  uneomplieated  fever  the  ptticat 
b  in  a  situation  not  unlike  that  of  a  person  in  dan^^er  of  drowning  not  fir 
from  or  perhaps  very  near  the  shore.  If  he  drown,  it  is  bceauge  hi»  girrniriii 
gives  way  before  the  shore  is  reached.  A$  a,  person  in  this  situation  reqmn* 
•uly  to  be  buoyed  up  by  some  support,  80  the  fever  patient  in  a  hintiUrflmer. 
mnev  may  only  need  supporting  measures  to  live  until  the  dit^easc  ttnik 
P^t)i  may  take  place  at  a  juncture  when,  could  it  have  been  averted  4  ffw 
day^,  or  perchance  even  a  sinjrle  day,  the  period  of  danger  might  have  ]vfl**«J. 

Supp^trting  measures  embrace  tonic  remedies,  alcohnlicR,  and  aiiaientatwio. 
©specially  the  two  latter.  Of  tonic  remedies,  the  m<ist  efficient  and  eonTcment 
of  a<lmini»tration  u  quinia^  which  may  be  given  in  doses  of  two  or  three  gnioi 
iwice  or  thrice  daily. 

Alitiientation  mnkf?  first  in  importance*  It  is  desirable  for  the  patient  to 
tske  ad  much  nutritious  food  as  will  be  digested  and  at^titmiluted«  Ini>utritiuo 
in  eases  of  fever^  as  in  other  afiectionB*  enhances  and  addi^  to  ilie  morbid  pbt?- 
oomena  belonging  to  the  disease.  Gravest  uttered  an  important  truili  io  «)♦ 
ing  that  a  great  object  of  treatment  is  li>  prevent  patients  frum  dyiop  fr'M« 
starvation.  In  the  early  part  of  the  di^tease  lh«re  is  generally  a  repugiiJince 
to  food,  and  afterward,  <»wing  to  the  mental  i*iate  and  the  eonditioo  »>f  tbf 
mouth,  taste  and  appetite  are  wanting.  Under  the  latter  eireui«2»t;v«ce<  UnA 
U  !♦*  be  given,  although  uot  desired  by  the  patient,  and  even  whoa  iWr«iit 
Kttiun  tu  take  it.  The  indifference  m  foud  may  proceed,  me»hani%. 
iiTJwillingness  to  be  disturbed  and  a  reluctanee  to  make  any  eXPitiwf' 

i  rting  diet  should  be  in  a  liquid  form,  embracing  the  nwewari 

VHr  I  unontary  principles.    The  animal  broths,  eggs.  nn<l  milk,  with  tk 

addition  o{  some  farinaceous  preparation  of  food,  fulfil  tliesc  ri»cjuin;iD*'ni^-  i 
I>itr, niit  articles  should  be  given  in  alternation  and  at  rcgiilar  interval*  Tbc 
-  should  be  between  two  nnd  four  hours  long.  It  is  injudicioa*  »<>  j 
'Very  half  hour  or  hour,  or  af>er  even  shorter  intervaU,  as  r^  »>«t 
done.  The  anitiunt  of  food  gi\*en  at  a  time  must  vary  acef»TdinK 
^C*(*iuuM;»uees,  the  object  being  to  give  a*  much  as  can  be  taken  withuatriw 
*^r either  vomiting,  disecun tort  from  over-accumulation  in  the  stomach, i»f  m"** 
gti^iion.      If  the  patient  be  in  a  condition  to  feci  and  expr^  r  for 

^ariieutar  kinds  i>f  foad,  the  preference  should  as  far  as  pra:  ^^l 

iiuUed.     The  physician  .should  have  an  oversight  of  the  prep'  \^mA 

lc*l   thr»*oeh    iLrniminee   or   earclessnejks   it   bo   unpaljitabic,    n  -  "'« 

L      Precise  directions  and  attentiim  to  the  d  '^*^* 

rtant  part  of  tfie  physician's  duty,  not  only  in  at  ml 

*m  vf  dUett!»tt  in  which  supporting  treatment  is  indicated*     Of  liie  dif* I 
*  tirt^i^  inn,, ^  1/,^  Xf^  Ytyj^fi  Amdoiijf  qf  Mtdidm,  18o3,  t©I*  t  part  il 
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ferent  articles  of  food  just  named,  milk  is  by  far  the  most  valuable  as  enter- 
ing into  the  fever  diet.  It  is  taken,  if  not  with  relish,  at  least  with  less  reluc- 
tance than  other  articles,  and  it  has  the  great  advantage  of  embracing  in 
proper  combination  all  the  alimentary  principles  required  for  nutrition.  The 
"beef-tea/'  as  it  is  often  prepared,  is  little  more  than  warm  water  flavored  with 
the  meat.  The  diflerent  so-called  meat  extracts  contain  little  or  no  nutriment. 
It  has  been  considered,  indeed,  that  they  are  injurious  from  the  amount  of 
excrementitious  principles  entering  into  their  composition.  Prepared  in  any 
mode  and  as  carefully  as  possible,  the  essence  of  meat  and  broths  are  vastly 
inferior  in  nutritive  value  to  milk.  They  should,  therefore,  never  be  relied 
upon  to  the  exclusion  of  the  latter.  If  the  same  article  of  animal  diet — for 
example,  beef-broth — be  given  day  after  day,  the  patient  acquires  for  it  after 
a  time  an  intolerable  disgust.  The  form  should  therefore  be  varied,  beef-,  mut- 
ton-, and  chicken-broth  being  given  in  alternation.  They  may  be  rendered 
more  nutritious  by  the  addition  of  barley  or  some  other  farinaceous  article, 
and  by  adding  the  yolk  or  albumen  of  eggs.  It  is  desirable  that  from  one 
to  two  quarts  of  milk  per  diem  should  be  ingested ;  but  since  the  value  of  a 
milk  diet  in  fevers  has  come  to  be  appreciated  its  use  has  frequently  been 
pushed  to  an  injurious  excess.  I  have  met  with  instances  in  which  an  abun- 
dance of  hard  curds  was  passed  from  the  bowels  after  much  abdominal  dis- 
tress and  general  disturbance.  Coft'ee  or  tea,  if  acceptable  to  patients,  is 
allowable.     It  may  be  made  nutritious  by  a  large  addition  of  milk. 

Alcoholics  have  entered  largely  into  the  treatment  of  fevers  in  this  country 
during  the  last  thirty  years.  That  they  have  been  used  too  freely  and  indis- 
criminately can  hardly  be  doubted.  As  a  natural  consequence,  there  is  per- 
haps at  the  present  moment  a  tendency  to  undervalue  their  importance.  It 
does  not  follow  that  they  are  never  useful  because  in  mild  cases  or  in  those 
treated  under  most  favorable  hygienic  conditions  the  rate  of  mortality  is 
gmall  although  they  were  not  used.  Observation  of  their  immediate  effects 
in  certain  cases  shows  their  utility,  often  in  a  very  striking  manner.  Indis- 
criminately and  excessively  used,  they  are  not  useful ;  but  used  with  proper 
application  and  moderation,  they  form  an  essential  part  of  the  supporting 
treatment  of  fevers,  as  well  as  of  all  other  diseases  which  destroy  life  by 
asthenia. 

The  supporting  effect  of  alcoholics  is  directed  chiefly  to  the  circulation. 
Hence  the  indications  respecting  their  use  arc  derived  especially  from  symp- 
toms relating  to  the  heart.  Feebleness  of  the  circulation,  as  denoted  by  the 
pulse  and  the  heart-sounds,  calls  for  ihcir  use,  and  they  are  to  be  given,  as 
regards  quantity,  in  proportion  to  the  degree  of  feebleness  of  the  circulation 
and  according  to  their  effect.  The  characters  of  the  pulse  denoting  feeble- 
ness of  the  heart's  action  are  smallness  and  compressibility,  frequently  com- 
bined with  considerable  or  great  frequency.  A  pulse  in  the  adult  exceeding 
120  per  minute  never  denotes  strength,  and  above  this  number  it  is  feeble  in 
proportion  to  frequency.  Above  130  the  pulse  always  denotes  a  degree  of 
feebleness  of  the  circulation  rendering  supporting  measures  highly  important. 
The  heart-sounds  also  constitute  a  good  criterion  for  estimating  the  degree 
of  feebleness  of  the  heart's  action.  In  proportion  as  the  action  of  the  heart 
is  weakened,  the  intensity  of  the  first  sound  over  the  apex  is  diminished  ;  it 
is  8hort€ned,  and  in  quality  it  resembles  the  second  sound.  If  the  heart  be 
notably  weakened,  the  first  sound  may  be  inappreciable  over  the  apex. 
Stokes  was  the  first  to  direct  attention  to  these  changes  as  criteria  for  the 
administration  of  alcoholics. 

Alcoholics  are  rarely  indicated  in  t"he  early  part  of  either  typhus  or  typhoid 
fever.  They  are  oftener  and  earlier  indicated  in  typhus  than  in  typhoid 
fever.     Brandy  or  some  form  of  spirit,  and  wine,  sherry  or  Madeira,  may  be 
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eniployetL  Beginning;  witli  a  motlerat^  quantity,  half  an  ounce  ofl 
an  ounce  of  wine,  the  effi'Ct  on  the  circulation  and  other  symptom.^  j^houlil  W 
observed,  A  good  effect  is  shown  by  increased  force,  with  diinini4<f»l  ftt- 
quency,  of  the  puUe,  perhaps  some  reduction  of  the  temperature  of  the  Iwdt, 
dinunution  of  delirium,  etc.  The  interviib  should  vary,  accordinj;  to  tite 
nrgency  with  which  thi;*  supporting  measure  i§  indicated,  hctwrcn  §ii  nf 
eitfht  hours  and  each  successive  hour.  The  quantity  piven  at  a  litne  t^\im\A 
Tarely  exceed  that  just  stated.  Guided  by  the  true  indications  and  bv  the 
effect,  alcoholics  will  not  do  harm,  and  will  often  do  much  ^ood  in  tht  ireat* 
lueut  of  typhus  and  typhoid  fever.  1  have  repeatedly  tried  their  sii^'pnsoii 
for  a  few  hours  in  cases  in  which  they  appeared  to  be  urgently  indicatc«i, ii 
order  to  become  fully  satisfied  of  their  utility,  and  have  found  the  puli»el»fr  J 
couiin.i?  more  frequent,  with  increase  of  delirium  and  other  ataxic  syniptoms, 
until  their  use  wa^  resumed.  While  a  certain  pn^portion  of  ea^es  dowdl 
without  them,  and  they  are  therefore  not  always  indicated,  I  cannot  douk 
that  1  have  seen  not  a  few  casea  in  which  life  was  saved  by  their  employ* 
ment. 

In  these  fevers,  as  in  some  other  diseases,  the  tolerance  of  alcohol  ii.  ofieti 
notably  greater  than  in  health.  A  patient  may  take  from  nne  to  tvy  pinti 
of  spirit  per  day  who  in  health  couM  not  have  taken  one-fourth  of  thig  i(ii»n- 
tity  without  inebriation.  Tlie  excitant  or  toxic  effects  of  alcohol  should  luMrr 
be  produced  in  ca^es  of  fever.  If  these  effects  >>c  produced,  the  itidicitioa* 
for  alcohol  are  not  present  or  it  is  too  largely  ^iven.  In  extreme  ca^i^Jiii 
ounce  or  even  more  of  spirit,  given  hourly,  may  V»e  necet^sary  ;  but  in  ibit 
majority  of  the  cases  in  which  alcoholics  are  indicated  not  more  than  sii  or 
eight  ounces  in  the  twenty-four  hours  are  needed. 

During  convalescence  aleo holies  should  be  given  moderately.  If  iHef 
have  been  used  freely  during  the  career  of  the  fever,  when  convaleniynct 
begins  their  excitant  effect  may  be  for  the  first  time  apparent.  Fre<|u«?miy 
malt  liquors  or  light  wines  are  best  suited  to  convalcscenee.  Solid  food  tltmU 
he  allowed  as  soon  as  convalescence  is  declared.  The  prcjcesscs  of  d!g«?Miiin 
and  assimilation  are  usually  active,  and  the  appetite  may  be  %*oraciotis,  The 
cautions  to  be  observed  relate  to  t!je  kinds  of  food  and  the  <juantity  ijlteu 
at  one  time.  The  patient  should  be  restricted  to  plain,  wholesome,  well* 
cookud  articles  of  diet,  and  excess  may  be  avoided  by  taking  food  at  sliorUT 
intervals  than  in  health.  Convalescence  from  typhoid,  more  than  fr(»ni  t)\^\i^'^ 
fever,  requires  care  as  regartls  diet,  in  view  of  the  probable  existenrc  of  iatv^^ 
tinal  ulcerations,  t^estation  in  the  open  air  may  be  allowed  early  in  th<*  stApe 
of  convalescence,  and  as  soon  as  their  strength  will  permit  patient*  may  walk 
out  of  doijrs.  Care  with  respect  to  much  muscular  exertion  is  importatit  in  ! 
convalescence  from  typhoid  fever  in  consequence  of  n  liability  to  jntcjilinil 
perforation.  I 

Measures  of  the  utmost  importance  relate  to  the  prophj^iarut  of  typbu*  i 
and  of  typhoid  fever.     It  is  established  that  by  the  infn-u       '        f  m'o<l<'m 
sanitary  arrangements  these  diseases  have  been  made  to  ^  from  lii^ 

triets  where  they  formerly  prevailed.     These  measures  relaU   rhutly  to  mat* 
lers  of  public  hygiene  which  are  beyond  the  power  of  the  individuwl  phvwciiH  \ 
to  accomplish,  but  which  he  may  <lo  much  to  advance  by  his  advice      Hr?it  ia  I 
importatice  in  cities  is  a  gocnl  system  of  sewerage  and  a  supply  of  sroo^i  w»trr.  1 

In  the  prevention  of  typhus  fever  it  is  important  to  avoid  overcrowding  j 
and  to  secure  free  ventilation,      l*aticnts  with  typhus  i^hould   not   be   lreatc4j 
in  hospital  wards  with  other  eases.     This  statement  d<ws  not  apply  to  patiei 
affected  with  typhoid  fever,  as  there  is  no  risk  of  the  diffiision  of  the  lailc 
among  patients.     The  custom  of  transferring  to  fevcr-warrls  with  cai»e*  of 
typhus  patients  affected  with  typhoid  fever  is  objectiooable  ijd  view  of  th 
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jtsk  of    tho  latter  contracting    typhus    during   convalescence.      Repeated 
jp0tance8  in  which  this  has  occurred  have  fallen  under  my  observation. 

In  every  case  of  typhoid  fever  the  disease  should,  if  possible,  be  traced  to 
itjB  source,  and  continued  exposure  of  the  patient  and  others  to  the  cause 
^tftoald  be  prevented.  Careful  examination  for  defects  or  leakage  in  water- 
closets,  sinks,  stationary  washstands,  drains,  and  soil-pipes  should  be  made, 
^sad  such  defects  remedied. 

Drinking-water  should  be  boiled  if  there  be  any  ground  for  suspecting  its 
n-tmrity.  In  order  to  prevent  diffusion  of  the  disease  the  intestinal  dejections 
^l^ould  be  disinfected  by  adding  a  solution  of  the  sulphate  of  iron  and  car- 
li^olic  acid,  and  they  should  not  be  thrown  into  privies  or  water-closets,  but 
^imried,  so  as  to  avoid  the  possibility  of  their  infecting  either  drinking-water 
or  the  atmosphere.  Articles  of  clothing  or  bed-linen  soiled  by  intestinal  de- 
jections should  be  at  once  plunged  in  boiling  water  or  disinfected. 

Relapsing  Fever. 

A  fonn  of  continued  fever  heretofore  known  by  a  variety  of  names,  but 
now  called  rehpnng  fever^  received  very  little  attention  in  this  country  prior 
to  1870.  It  has  never  been  indigenous  in  this  country.  In  June,  1844, 
1 5  cases  were  admitted  into  the  Philadelphia  Hospital  presenting  the  cha- 
racters of  relapsing  fever,  this  name,  however,  at  that  time  not  being  in  use. 
Ttew  were  probably  the  first  cases  reported  in  this  country.  The  patients 
^wcre  Irish  immigrants,  all  coming  over  in  the  same  vessel.  The  ca.ses  were 
oliserved  by  Dr.  Meredith  Clymer,  and  were  reported  in  his  treatise  on 
leTcre.'  In  addition  to  these,  so  far  as  I  know,  the  only  cases  observed  are  a 
few  reported  by  Dr.  A.  Dubois  in  1848,'  and  15  cases  which  came  under  my 
observation  in  1850-51,  an.  account  of  which  is  contained  in  my  Cfinicaf 
J^^porti  wi  Continued  Fewr}  The  cases  reported  by  Dr.  Dubois  and  by  me 
iprcre  among  recent  Irish  immigrants.  It  is  highly  probable  that  other  cases 
liave  occurred  among  immigrants  which  have  not  been  reported,  and  which 
may  have  been  confounded  with  typhus  and  typhoid  fever.  In  the  winter  of 
1 8b'9-70  the  disease  was  imported  by  foreign  immigrants,  and  it  prevailed  to 
a  considerable  extent  in  New  York  during  this  winter  and  the  following  sum- 
mer. It  prevailed  also  to  some  extent  in  others  of  the  large  cities  of  this 
country.  At  this  time  the  wards  of  Bellevue  Hospital  aflbrded  an  ample 
opportunity  for  the  clinical  study  of  this  disease ;  and  my  observations  were 
the  basis  of  a  lecture  published  in  the  spring  of  1870,  to  which  was  upjicnded 
a  statistical  report  of  103  cases  prepared  at  my  request  by  Dr.  Thomas  J. 
Moore,  then  one  of  the  house-physicians  of  the  hospital.* 

It  is  not  long  since  the  distinctive  features  of  relapsing  fever  have  been 
pointed  out  and  its  claims  to  be  considered  as  a  distinct  species  of  fever  estab- 
Itahed.  It  is  by  no  means,  however,  a  new  disease,  and  there  is  evidence  of 
ita  having  existed  from  a  very  early  period  in  the  history  of  medicine.  In 
modem  times  it  has  prevailed  at  different  epochs,  especially  in  Ireland,  Scot- 
land, and  England.  It  prevailed  as  an  epidemic  in  Upper  Silesia,  a  prov- 
ince of  Prussia,  in  1847,  and  among  the  troops  in  the  (Vimea  during  the  war 
of  France  and  England  with  Russia.  In  18G3  it  again  appeared  in  Russia, 
wid  in  1865  there  was  a  great  epidemic  in  St.  Petersburg.     Since  this  date 

*  Fnen^  their  DiagnosiBf  Patholony,  and  Treatment^  bv  Meredith  Clvmer,  M.  D.,  Phila- 
delphia, 1846,  p.  99. 

'  Vide  Tran9artion»  of  American  Medico!  Asuociafiony  vol.  ii. 

'Vide  CUnieal  Reports  on  Omtinued  Fever,  based  on  Analyses  of  104  Otses,  by  Austin 
Flint,  M.D.,  1852. 

*  Vide  New  York  Medical  Journal,  March,  1870. 
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there  have  been  several  epirlemics  of  relap&Ing  fever  in  Hussja  nml  in  Vi»nli 
Germany,  particuliirly  Us  eastern  part,  Awiuiig  the  diflereut  names  li<!rfU>- 
fore  applied  to  the  disease  are  tlie  tullt>wiu^:  Febrirj  recurrent,  typhus  rw;ur- 
rens,  spirillum  fever,  ^'five-day  fever/'  '' seven  *d  ay  fever,"  **»hort  fern, 
**miU  y^Uuw  fever.' ^  ^' famine  fever/'  ^' hunper-pei»t."  The  ntktnt  relijwinj 
fever  is  based  on  one  of  the  most  striking  of  the  peculiarities  of  t\u*  «ltw'»»^^ 
and  involves  no  hypothesis  ;  it  is  therefore  to  be  preferred  to  :i'  ti  t 

appellations.     The  disease  describt?d  by  Uriesinger  as  biUoua  i    ,  r;. 

a  severe  form  of  relupmug  fever. 

Anatomical  C^haracters, — ^Tlie  lesions  are  those  of  an  arut**  tnff<iv»«* 
disease.     The  spleen  is  enlarged,  of  a  dark-red  color,  iind  c*f  sfdt  efmw>trrj4* 
The  enlargement  is  in  many  cases  extreme,  and  resemhh^s  that  which  ^n  i  ir. 
in  typhoid  fever.     In  a  few  instances  rupture  of  the  spleen  has  taken  fU*.\ 
Infarctions  in  this  organ  are  not  rare.    Abscesses  also  occur,  but  th^y  at**  Itnt 
frequent.      The  Malpighian  follicles  are  indistinct,  although  otien  iiwollfi^l 
They  are  sometimes  the  seat  of  smaU  abscesses  and  of  necrotic  s«)ftctiiiiB.J 
The  enlargement  of  the  spleen  is  due  to  congestion  and  by        '         -f  it*| 
lymphoid  elements.     The  fiver  is  also  enhirged,  and  of  a  redi  r  yd 

lowish-brown  color.  It  is  the  seat  of  parenchymatous  and  oiu n  <4  f»tty| 
degeneration.  The  kitlne^s  are  swollen,  especially  the  cortex,  and  ^fu^w  ^-nwl 
fient  a  number  of  small  hemorrhages.     The  epithi-lial   cells  of  t  ' 

tubes  undergo  granulo-fatty  degeneration.     Ponfick  observed  Iviu 
in  the  interstitial  tissue.    These  are  the  changes  of  an  acute  •! 
They  are  not  present  in  all  cases^  but  they  are  not  rare.     Tip 
moderate  degree  of  inflammation  of  the  itUcMiurd  tract,  the  niueou*  tncmbr^Tw 
being  congested,  swollen,  and  coated  with  mucus*     The  sulitary  fuiliclM  if? 
BODiewhat  enlarged.     Ponfick  attributes  the  icterus  often  present  in  nr]«|woj: 
fever  to  gastro-duodenitis.     Ec<^h^mt*$i'^  are  often  met  with  in  Um  j^loCMcb., 
Subpleural   and  pericardial  ecchymoaes  are  not  unconimon.     8i«all  beni<it»*J 
rhages  have  aUo  been  found  in  the  brain.     Pet^chiaJ  of  the  skin  are  prtswH 
in  about  10  per  cent,  of  the  cases.     The  striated  muMnrlftr  $uh%tnncf  is  iM 
^eat  of  parenchymatous  and  of  liyaline  degeneration,  as  in   typhoid  J 
The  degeneration  is  fre<|uent,  and  of  cMpecial  im^mrtance  in  the  niusculi 
stance  of  the  li^art.    The  myocardiuni  may  be  aflTcct^-d  with  a  fatty  d«j 
tion  almost  as  intense  as  that  in  phosphorus-poisoning.     This  degrii 
may  he  the   iinmedtitte  cause  of  death.      Ponfick   observed   in  sotnej 
changes  in  the  marrow  f\f  the  bnne$.     These  ehunges  were  piinly  diffti 
partly  circumscribed.     Tlie  diffuse  churrges  consist  in  the  iippcarnnc**  of  \iX^ 
cells  filled  with  fatty  granules,  especially  in  the  cours4?  of  the  small  nrt^ri^^J 
and  in  an  increase  in  the  number  of  lymphoid  elements.     Another  ulti'mtinil 
of  the  marrow  occa.sionally  found  is  the  presence  of  circuinsi'rihcd  f<»ci  "fl 
necrotic  softening.     The  ithmt  is  dark  in  color  and  fluid  or  imi»erf«M?tlv  i^p\ 
ulated.     Wben  examined  during  life  the  nuinb«?r  of  white  eorpuectttd  \$(^ 
found  notably  increased  (I  white  to  50-*20  red). 

In  1873,  Obermeier  in   Berlin  discovered  a  spiral -shiiped  hftctcrinmiiil 
blood  of  relapsing-fever  patients.     This  parasitic  organism  is  cjilli>d  the  h*i^ 
tha^te   (Jhrrm*^in'l^  or  the  spirochaet€  of  relapsing  ievcr.     It   bclni 
group  called  spiro-bacteria  (page  1^2).     This  parasite  has  been  fnu 
blood  in  no  other  disease.'     The  spirochnetip  are  sometimes,  but  nut  uaaalJ}*J 
found  in  the  blood  after  death,  an  J  if  found,  they  arc  observed  lo  \>9  tui»ti*ni-r 
le.ss.    Those  spiral  organisms  are  extremely  delicate,  and  are  readily  mvin  «nlj 

*  The  R|>irnc!i.'ete  Olj^nneieri  reseniMeit  tli«    ^  *    '      '    f/«/Mdi«n*veri«»l  Ijv  ( obti  isl! 

muciiM  fnim  ilie  iTxiurh,  unci  n  spiror  lurte  pi  n.'d  by  Bht^ntjerg  io  ' 

Smiilut  .^piral'shapeJ  l^aeteria  have  l*eeu  [ouj;..  .. ..v  -..v;^. 
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rith  the  high  powers  of  the  microscope.  The  diameter  of  a  spirocha^te  is  about 
hat  of  the  finest  fibrils  of  fibrin.  Its  length  varies  between  ten  and  forty 
oicro-millimetres,  or  from  one  and  a  half  to  six  times  the  diameter  of  a  red 
)lood-corpu8cle.  In  a  drop  of  blood  drawn  during  life  the  spirocheeta)  are  in 
•apid  motion,  which  resembles  somewhat  that  of  the  spermatozoa.  The  para- 
site has  been  found  only  in  the  blood,  and  not  in  the  other  fluids  or  in  the  organs 
>f  the  body.  It  differs  from  most  bacteria  in  the  readiness  with  which  it  is 
lestroyed  by  the  action  of  various  reagents.  It  is  found  almost  invariably 
luring  the  febrile  paroxysms,  and  disappears  during  the  intermission.  It  is 
occasionally  found  during  the  intermissiou,  especially  for  a  few  hours  after 
the  crisis  and  for  a  few  hours  preceding  the  relapse.  We  are  ignorant  as  to 
the  life-history  of  this  organism.  Attempts  to  cultivate  it  artificially  have 
failed.  We  do  not  know  how  it  gains  access  to  the  body,  or  in  what  rela- 
tion it  stands  to  the  phenomena  of  the  disease.  It  is  held  by  many  writers 
that  the  spirochete  develops  from  spores  which  are  present  in  the  body  dur- 
ing the  intermissions. 

Clinical  History. — Under  this  head  I  shall  state  succinctly  the  symp- 
tomatic features  which  are  characteristic  of  this  fever.  These  relate  to  two  or 
more  successive  paroxysms  of  fever  separated  by  an  apyrexial  period  or  inter- 
mission. The  recurrence  of  the  paroxysm  of  fever,  or  the  relapse,  is  the  dis- 
tinctive feature  whence  the  name  of  the  disease  derives  its  significance. 

Abruptness  of  invasion  characterizes  the  disease.  The  attack  is  sudden. 
There  is  no  prodromic  period.  The  seizure  is  almost  always  marked  by  a 
well-pronounced  chill  which  is  immediately  followed  by  febrile  movement. 
Usually,  the  patient  at  once  takes  to  the  bed ;  but  in  some  cases  one,  two,  or 
three  days  pass  before  there  is  this  evidence  of  yielding  to  the  disease.  Mod- 
erate perspiration  occurs  shprtly  after  the  fever  begins  in  a  considerable  pro- 
portion of  cases.  The  perspiration  in  some  cases  is  abundant,  and  it  may 
recur  repeatedly  during  the  continuance  of  the  febrile  paroxysm. 

The  fever  attains  quickly  either  considerable  or  great  intensity,  as  denoted 
hy  the  pulse  and  axillary  temperature.  Thus,  of  two  cases  in  which  the  dis- 
easje  was  developed  in  Bellevue  Hospital,  in  one  the  pulse  on  the  first  day  was 
120  and  the  temperature  103°  ;  in  the  other  case  the  pulse  on  the  first  day 
wa«  130  and  the  temperature  was  103°.  During  the  continuance  of  the  first 
paroxysm  the  pulse  and  temperature  generally  denote  a  persistent  intensity 
of  fever,  the  pulse  ranging  in  different  eases  between  100  and  140  and  the 
temperature  between  100°  and  105°.  The  oscillations  are  rarely  great,  and 
those  which  are  observed  are  irregular  in  their  occurrence. 

The  cessation  of  the  fever  is  as  abrupt  as  its  invasion.  The  pulse  and  tem- 
perature quickly  fall  to  nearly  or  quite  the  normal  standard.  The  transition 
from  high  fever  to  complete  apyrcxia  takes  place  often  in  a  few  hours ;  and 
nsually  this  is  accompanied  by  profuse  perspiration,  which  continues  f(>r  sev- 
eral hours,  and  even  an  entire  day.  Not  infrequently  the  pulse  and  temper- 
ature fall  below  the  standard  of  health.  I  have  observed  the  pulse  to  fall  as 
low  as  54  and  the  temperature  as  low  as  95°.  In  a  day  or  two  both  the 
)a]se  and  temperature  rise  again  to  the  normal  standard.  Symptoms  of  col- 
apse  sometimes  occur  soon  after  the  fall  of  temperature.  They  are  usually 
»f  short  duration. 

The  duration  of  the  primary  paroxysm  in  the  majority  of  cases  is  between 
ive  and  seven  days.  Exceptionally,  it  is  only  two  days,  and  it  may  be  fuur- 
een  days. 

During  the  apyrexial  period  or  intermission  the  absence  of  fever  is  com- 
plete. It  IS  incorrect  to  call  this  ])eriod  a  remission.  The  fever  does  not  remit, 
»ui  it  intermits.    The  average  duration  of  this  period  is  about  seven  days,  but 
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it  may  not  exceed  two  or  tbree  days,  and  it  may  extend  to  twehe 
even  more. 

The  relupde,  like  the  primary  attack,  is  sudden.  It  is  generally  u^htiredm  I 
by  chilly  stuisalions,  but  not  so  constantly  by  a  well -pronoun  cod  chill  a^  lu  iltn  I 
case  of  the  first  paroxysm.  The  fever  in  the  relapse  rjwickly  becunres  mure urJ 
less  intense.  The  intensity  may  exceed  that  of  the  first  paroxysm,  but  in  ifct  ( 
majority  of  eases  it  is  less.  The  relapse  also  ends  suddenly,  and  lu  most  a-M 
with  profuse  perspiration. 

The  duratiun  of  the  relapse  varies  between  three  and  five  daya.    Ir  ii»  swae- 
times,  however,  only  twenty-four  hours,  and  it  may  ext<^nd  to  tea  days. 

It  is  to  be  borne  in  mind  that  the  relapse  due«  not  always  tike  place.  Oaj 
the  other  hand,  a  second,  a  thirds  and  even  a  fourth  and  a  fifth  relapse  Lavel 
been  obi*erved.  In  some  epidemics  there  have  been  two  relapses  in  the  imjonI 
ity  of  cases.  In  others  a  3*econd  relapse  has  been  the  exception.  Tlw  dum-^ 
tion  of  the  second  intermission  is  eiirht  or  nine  days,  and  that  of  the  tliinlj 
paroxysm  aWut  three  days.  The  duration  of  the  disi^ase  averages  ibunll 
twenty -five  days,  but  is  lono:er  if  more  than  two  febrile  paroxy^iuA  oaicntA 
In  none  of  the  cases  which  I  have  seen  has  there  been  more  thaiQ  a  m^\^ 
relapse. 

The  foreoroins?  points  are  those  most  hi'j^hly  distinctive  of  relapsiri'^  fe^efj 
It  remains  to  notkx*  other  poiuts  belonging  to  the  cliuical  hiat^^ry  whictt 
more  or  less  characteristic. 

Of  symptoms  referalde  to  the  diuestive  system,  nausea  and  vomkiTTT  f^frnr 
sufficientlY  often  to  be  somewhat  distinctive,  especially  when 
contrasted  with  typlius  and  typhoid  fever.    Nut  infre<juentlv,  ti 
are  prominent  and  persistent  during  the  febrile  paroxysms.    The  matter  i"n>* 
ited  is  green  or  yellow  from   the  presence  uf  bile.     The  tongue  is  j^entirallT 
coat«d,  and  in  most  cases  it  is  moist.     This  moisture  of  the  tongue  iti  cviioof- 
tion  with  high  fever  is  somewhat  distinctive  of  this  disease.     The  U»npii»  j 
may.  however,  become  dry  and  fissured.     Herpes  tabialis  sometime?  <jco«i^  [ 
Vomitinfj  of  blood  preseniinj^  the  eharncter  of  ''black  vomit'*  Inis  bt«!H*>lvj 
served,  but  it  is  a  very  rare  symptom.     It  is  generally  associated  with  hea 
orrhage  in  other  situaticms,  and  it  is  to  be  considered  as  an  accidcntnl  vfvitU 
not  as  ati  ek'tuent  of  the  disea,He,      Epistaxis  is  a  more  fref|uent  form  ul'bcffi* 
orrlmj^e,  and  is  ohserved  especially  durinj*  a  crisis.    In  some  epidemics  a  m**^- 
erate  diarrhani  has  been  the  rule,  and  in  others  constipation,    Thcn^  is  iiuthiOS  I 
characteristic  as  rejxards  the  condition  of  the  howels.     Meteorism  in  a  nvnk^T- 
ate  degree  is  not  uncommon.     Tenderness  on  pressure  i>vcr  the  cpigAairic 
region  is  fretjueut,     t^light  tenderness  in  the  iliac  region  is   not   nncc»mBw>n. 
Notable  tenderness  exists  in  most  cases  over  the  liver  and  spleen,  antl  t•tlUn^^ 
ment  of  these  or^rans  is  determinable  by  palpation  and  pcrcuA^ion      I  binj 
not  observed  a  craving  for  food  during  the  paroxysms,  which,  accorthns;  toj 
some  writers,  is  distinctive  of  this  form  of  fever.     The  appetite,  howi*f«^r,| 
returns  during  the  intermission,  and  the  digestion    may   be  active  itt  i^ 
stage. 

The  occurrence  of  jaundice  may  be  mentioned  in  this  connection.  A^irtTr  i 
yellowisli  c<ilorof  the  skin  is  present  in  most  cases,  and  to  it  has  hK?en  a:«i>iuiH'<J^  j 
some  diagnostic  value.  True  jaundice  occurs  in  a  small  profiortion  of  ow^J 
but  its  infretpjency  in  the  other  continued  fi^vers  renders  it  ***>m*>whjit  di*J 
tinctive  iif  relapsing  fever.  It  is  doubtful  if  the  statement  th 
an  element  of  gravity  be  correct.  The  event  is  much  more  fii 
epidemics  than  in  tithers.  The  name  *'  mild  yellow  fever  "  derives  wli*tiT 
pertinency  it  has  from  the  occurrence  of  jaundice  sometimes  in  a  cooj^hW 
able  proportion  of  cai»es,  and  also  from  the  occasional  oceurrence  off 
vomit. 
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A  fljmptom  referable  to  the  nervous  and  the  muscular  system  is  highly 
•haracteristio  of  the  disease  under  consideration.  I  refer  to  arthritic  and 
noscular  pains,  especially  the  latter.  During  the  first  paroxysm  pains  in 
he  loins,  the  calves  of  the  legs,  and  the  muscles  in  other  situations  arc  gen- 
erally much  complained  of.  They  are  never  wanting,  although,  as  regards 
ntensity,  they  differ  considerably  in  different  cases.  The  muscular  pains  do 
lOt  cease  with  the  ending  of  the  paroxysm,  but  they  continue  during  the 
utermission ;  they  are  more  or  less  prominent  during  the  relapse,  and  they 
lAeo  persist  into  convalescence.  The  muscles,  especially  those  of  the  calf, 
tie  sensitive  to  pressure.  The  pains  are  sometimes  referred  to  the  bones, 
ponfick  thinks  that  this  may  be  explained  by  the  changes  in  the  marrow 
irhich  he  observed. 

The  mental  condition  perhaps,  in  a  measure,  accounts  for  the  suffering 
from  these  pains.  The  perceptions  are  not  blunted  in  this  disease,  as  they 
are  in  typhus  and  typhoid  fever.  This  is  a  negative  point  of  distinction  in 
contrast  with  the  fevers  just  named.  Another  negative  point  is  the  absence 
of  the  delirium  which  characterizes  typhus  and  typhoid  fever.  Delirium  is 
bj  no  means  absent  in  all  cases  of  relapsing  fever ;  but  the  delirium  is  such 
as  may  occur  whenever  there  is  high  febrile  movement,  whether  the  fever 
be  essential  or  symptomatic,  and  it  is  generally  manifested  only  at  night.  In 
the  daytime  the  mental  faculties  are  generally  intact.  The  condition  known 
as  coma-vigil  does  not  belong  to  the  clinical  history  of  relapsing  fever.  This 
statement  is  also  true  of  subsultus,  carphologia,  and  other  ataxic  symptoms 
which  occur  in  grave  cases  of  typhus  and  typhoid  fever.  Deafness  is  also  a 
rare  symptom  in  relapsing  fever. 

A  distinctive  point,  in  comparison  with  typhus  and  typhoid  fever,  is  the 
absence  of  a  chatacteristic  eruption.  In  most  cases  there  is  no  eruption. 
Sudamina  or  miliary  vesicles  are  sometimes  observed  at  the  time  when  pro- 
fuse perspiration  occurs,  but  this  eruption  is  incident  to  various  affections. 
The  same  is  true  of  petechial  spots  which  occur  in  some  cases  of  relapsing 
fever.  Other  kinds  of  eruption  are  sometimes  accidentally  associated.  Even 
the  rose  papules  of  typhoid  fever  sometimes  occur  in  this  as  they  do  in  vari- 
)a8  other  diseases. 

The  physiognomy  presents  nothing  distinctive.  The  face  is  more  or  less 
Sashed,  as  in  cases  of  symptomatic  fever.  There  is  not  that  degree  of  capil- 
ary  congestion,  marked  especially  on  the  cheeks,  which  exists  in  typhoid 
:ever,  or  the  dingy  complexion  which  characterizes  typhus.  The  expression 
)f  indifference,  vacuity,  or  stupidity  which  is  a  notable  characteristic  of  the 
*ever8  just  named  is  rarely  observed  in  relapsing  fever. 

The  urine  during  the  paroxysms  is  usually  concentrated,  dark  in  color, 
ind  rich  in  urates.  In  some  epidemics  albuminuria  has  been  a  not  uncom- 
non  symptom.  Blood-corpuscles  and  hyaline  casts  have  also  been  found, 
6iit  in  the  majority  of  cases  neither  albumen  nor  casts  are  present.  Great 
iiminution,  and  even  suppression,  of  the  urine,  however,  are  sometimes 
observed,  arsemic  coma  and  convulsions  taking  place,  but  these  cases  are 
exceedingly  rare. 

It  may  be  stated,  as  a  point  somewhat  distinctive  of  relapsing  fever,  that 
there  is  very  little  liability  to  serious  complications.  In  this  fact  we  have 
an  explanation,  in  part  at  least,  of  the  very  small  rate  of  fatality  from  the 
diseaae. 

What  has  just  been  stated  with  respect  to  complications  holds  true  as  regards 
sequels.  As  a  rule,  important  sequels  do  not  occur.  The  most  frequent  are 
Dcalar  affections,  particularly  iritis  and  irido-choroiditis.  Otitis  media  has 
ilso  been  repeatedly  observed,  although  less  frequently.  Other  complica- 
tioDS  or  aequels  of  some  clinical  importance  are  parotiditis,  laryngitis,  dysen- 
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tery,  pneumonia,  and  acute*  difTase  nephritis.  Kelapstng  fcircrt  wliipn  tf  atiirk* 
pre^mant  wotm^n,  always  leads  to  miscarriuge  or  ahortipD.  Tli<t  tnathfpT  aW^t 
ihTanably  recvivors,  but  the  child,  no  matter  how  near  may  hr  ihr  end  *>f 
gestation^  as  a  rule  is  cither  ^tilUiorn  or  (Vie^  shortly  after  binh.  The  *[>iM>. 
cUa^t^  hare  been  found  in  the  blood  of  the  fu^tusi. 

DlA«}N0Si8.*-Thc  dia^^nosia  of  relapsing  fever  is  mado  certain  bytb^di* 
cov«ry  of  the  characteristic  &|arofhaeta*  in  the  blood  during  a  parMxyt»Oiiif  ttM? 
dise:ii«e.     The  cases  in  which   comjK^tent   obaerverjs   have   failed  to  iod  th«  1 
organiains  after  searching  fnr  them  are  so  very  few  that  they  may  be  U^mi 
of  consideration.     Other  di:*tinctive  feature^;  of  relapsing  fever  are  »u<h  wu» 
leave  hardly  any  room  for  doubt  concerning  the  diagnosis  after  lb e  diwbsis  J 
has   ended.      The   distinctive   characters  are — the    abruptness    of  the  iorvj 
sion,  the  rapid  increnient  of  fevcr»  the  frequent  occurrence  of  moi^tUfD  ml 
the  skin  or  perspiration  more  or  less  abundant  without  any  marked  iliit^j 
menl  of  the  i'avt^r^  the  protniaence  of  muscular  and  arthritic  paid*,  and  iqI 
certain  eases  the  occurrence  of  jauadice.     These  are  the  |H»flitive  pointjjuhicfcj 
are  diagnostic.     The  fevers  to  be  excluded  are  the  eruptive  feven»,  febriculij 
remittent  fever,  and   typhus  and  typhoid  fever     Scarlet  fever  and  iD4»a»if|| 
are  readily  excluded  by  the  absence  of  the  eruption  and  of  the  chancti^rfl 
which  are  distinctive  of  these  fevers  during  the  period  of  invaMun.     J^mall-j 
pox  is  excluded  after  the  third  day  by  the  continuance  of  fever  and  tWj 
absence  of  the  eruption.     It  is  not  always  practicable  to  decide  at  once  chtl  the  I 
disease  is  not  a  fcbncubt,  but  the  intensity  of  the  fever  and  the  nolaWcniu*-! 
cular  pains  do  not  bcbtng  to  the  latter.     Dt>ubt^  however,  is  soon  remt«mibj] 
the  pLTsistcnce  of  the  fever.     Tyjjhnid  fever  is  excluded  by  tlic  abseuct'vf  i  j 
prolonged  access  and  of  the  abdominal  symptotus  before  sufficient  lji!M?bi« 
elapsed  for  the  appearance  of  the  eruption,  and  by  absence  of  the  chaturtrr* 
istic  mental  condition.     Typhus  is  excluded  by  the  absence  of  the  cm|itwttt  j 
which  appears  earlier  than  in  typhoid  fever,  of  the  dusky  compleiLoiL,  ami  of  ] 
the  mental  condition — the  latter  also  being  apparent  earlier  than  i 
fever.      Remittent  fever  is  excluded  by  the  absence  of  rciuisMons^  i! 
determinable  by  a  nntable  diminution  of  the  axillary  temperature  in  ^^Rjc 
cases  in  which  they  are  not  distinctly  denoted  by  the  pnlse.      Of  ctuirf»cthe 
prevalence  of  relapsing  fever  is  taken  into  aooount  in  arriring  at  tli€  diai^ 
nosis. 

Causatio!?, — Relapsing  fever  is  undoubtedly  a  communirablw  di««*fJ 
This  statement  rests  on  facts  derived  from  the  different  sources  of  9xy\ 
denco,  exclusive  of  inoculation,  which  establish  the  contagiousness  of  otWf  J 
diseases;  as,  for  example,  typhus  fever.  Of  those  who  are  attack*?d  tlnr^l 
ing  the  prevalence  of  the  disease,  ii  large  proportion  are  known  to  havi*  \wvni 
broutjht  into  contact  with,  or  close  proximity  to,  patients  afrcctcd  witli  il*i 
The  disease  is  diffused  in  hospitals  am(»ng  fellow-patients  and  those  wli*»  WH 
charge  of  the  sick.  During  the  period  in  which  cases  were  received  in  Ikrlk*" 
vue  Un.spital  after  the  disease  began  to  prevail  in  this  city — n  h  '  '  iffri*il| 
November  14,  1809,  and   February  ti,  1870 — twelve  persons  1  tli*j 

fever  in   the   hospital.     These  twelve  persons  were  especial) 
contact   with  patients  affected  with    the  disease,  and   in    no   i 
attack  one  who  had  not  been   thus  exposed.      One  of  the  s«»*iior  *i»»Hi-*J*lJ 
physicians  residing  in   the  hospitnl  had  the  disease.     The  orderly  in  t»ii«_i 
my  wards  contracted  it,  and  his  wife,  who  cam**  to  nurse  him^  wa«  at^ 
by  it.     The  disease  lias  often  been  diifuse<l  after  the  importation  of  a  i 
localities  in  which  it  did  not  previfMKsly  exist. 

Facts,  however,  go  to  show  that  it  is  not  a  highly  conta^oiiB  dlMtse* 
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siderable  exposure  is  generally  necessary.  The  area  of  the  infection  appears 
to  be  limited,  and  it  remains  to  be  ascertained  whether  it  may  be  transported 
bj  fomites.  Some  facts  cited  by  Murchison  render  it  probable  that  it  may» 
be  diffused  in  this  way.  It  is  especially  communicable  when  the  miasm 
IB  derived  from  a  number  of  patients  in  the  wards  of  a  hospital  or  in  close 
apartments.  The  disease  is  not  likely  to  be  contracted  from  single  patients 
in  well-ventilated  rooms.  The  investigations  of  the  Metropolitan  Board  of 
Health  in  New  York  during  the  prevalence  of  the  disease  showed  that  it  is  dif- 
fused chiefly  among  those  living  in  overcrowded,  ill-ventilated  tenement-houses. 
Of  the  propriety  and  importance  of  removing  these  patients  to  hospitals  or 
wards  devoted  specially  to  cases  of  this  disease  there  can  be  no  doubt. 

Destitution,  deprivations,  and  especially  deficient  alimentation,  are  power- 
ful auxiliary  causes.  Of  this  fact  the  past  history  of  the  disease  at  different 
times  and  places  furnishes  abundant  evidence.  The  significance  of  the  names 
'*  famine  fever  '*  and  "  hunger-pest "  relates  to  this  fact.  Statistics  do  not 
8bow  any  notable  etiological  influence  pertaining  to  age,  sex,  or  season. 

Although  its  diffusion  involves  generally,  and  perhaps  always,  a  contagious 
principle,  the  history  of  the  disease  in  other  countries  shows  that  it  occurs  as 
an  epidemic,  and  after  continuing  for  a  certain  time  it  disappears  completely. 
Thus,  in  the  city  of  London  for  the  fourteen  years  preceding  the  winter  of 
1868-69  there  had  been  no  cases  of  the  disease.  The  complete  disappear- 
ance of  the  disease  for  so  long  a  period  tends  to  show  the  necessity  of  co-ope- 
rating causes  in  conjunction  with  the  special  poison  on  which  the  production 
of  the  disease  depends.  The  effective  means  for  arresting  the  spread  of  the 
disease  are — ^thinning  the  population  of  overcrowded  tenement-houses,  dis- 
persing the  occupants  of  insalubrious  dwellings,  relieving  destitution,  espe- 
cially as  regards  food,  and  promptly  removing  patients  to  hospitals  devoted 
to  cases  of  relapsing  fever.  An  attack  of  this  disease  does  not  secure  exemp- 
tion from  subsequent  attacks.  The  period  of  incubation  in  more  than  one- 
half  of  the  cases  in  which  it  is  determinable  does  not  exceed  five  days.  It 
rarely  exceeds  nine  days.  Occasionally,  as  in  typhoid  and  typhus  fever,  the 
symptoms  begin  almost  immediately  after  the  exposure.' 

That  the  spiral  bacteria  discovered  by  Obermeier  in  the  blood  during  a  par- 
oxysm of  relapsing  fever  have  an  essential  pathological  connection  with  the 
disease  is  universally  admitted.    That  they  or  their  spores  constitute  the  con- 
tagium,  and  that  the  phenomena  of  the  disease  are  due  to  their  presence  in 
the  blood,  are  conclusions  vastly  more  probable  than  that  either  are  effects 
of  the  fever  or  accidentally  associated  with  it.     That  the  agent  of  infection 
Is  contained  in  the  blood  docs  not  admit  of  doubt.     Motschutkoffsky  has  pro- 
duced relapsing  fever  in  human  beings  by  inoculating  them  with  blood  taken 
during  a  paroxysm  from  a  patient  affected  with  the  disease.    Koch  and  Carter 
liave  produced  the  disease  in  monkeys  by  inoculating  them  with  blood  from  a 
case  of  relapsing  fever.    Other  animals  do  not  appear  to  be  susceptible  to  the 
disease.     Blood  taken  during  a  paroxysm  only  is  capable  of  producing  the 
disease.     Nothing  is  known  of  the  life-history  of  the  spirochaete  of  relapsing 
fever.     It  has  not  hitherto  been  possible  to  cultivate  it  artificially.     It  is 
more  probable,  for  various  reasons,  that  the  spores  of  the  spirochsete  are  the 
usual  agents  of  contagion  than  that  the  spirochnete  itself  is  the  contagium. 
Nothing  is  positively  known,  however,  concerning  these  spores,  although  it 
has  been  suspected  that  small  round  glistening  bodies  frequently  found  in  the 
blood  of  relapsing-fever  patients  are  such  spores. 

In  accordance  with  the  germ  theory,  the  first  paroxysm  of  relapsing  fever 
is  due  to  a  brood  of  spirochaetae.  Their  existence  terminates  in  about  a  week, 
as  a  rule,  and  the  first  febrile  paroxysm  then  ends.     In  a  small  proportion  of 

*  Vide  Murchison,  Si,  Thomat^a  Hospital  RtporU,  vol.  ii. 
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cases  the  conditions  required  i\)r  the  profluction  of  a  second  brood  of  tW 
organisms  are  wantiiitir,  Aitd  the  disease  then  con^^iii^td  of  a  aingle  i^amiyuiii'f 
Jever.    In  the  great  majority  of  cases^  however^  these  conditions  are*  nvl  wiut- 
ing;  hence  the  germs  remaining  in  the  body  give  rise  to  a  second  hrovd, inlj 
tht^re  is  the  relapse  of  the  fever.    In  rare  instances  a  third  and  a  fr> 
are  produced,  but  in  moi^t  persons  the  conditions  therefor  are  extingi 
a  second  paroxysm  of  fever    Tlie  conditions,  however,  are  never  p 
extinguished,  as  in  cases  of  typhus  and  typhoid  fever,  yellow  t« 
pox,  and  the  other  eruptive  fevers,  for  after  a  certain  period  they  \ihi>  igiiJ 
had  relapsing  fever  are  again  susceptible  to  the  contngium.     The  extincti<it| 
of  the  conditions  for  the  development  and  reproduction  of  the  spirwhjttJt] 
within  the  body  is  only  temporary. 

The  contagiura  is  probably  contained  in  the  breath  and  cutanr<inR  ( 
tions.  There  are  no  facts  tending  to  show  that  the  inteMinaJ  deje«niuii 
any  part  in  the  diffusion  of  the  disease. 

Proonosis.^ — It  is,  at  first  view,  remarkable  that  a  fever  of  such  intcfiidtjj 
and  prevailing  especially  among  a  class  of  persons  whose  powers  of  lolcntifl 
are  impaired  by  previous  hardships  and  want,  should  have  such  a  hxatW  fiM 
of  mortality.  The  mortality  in  different  eoUeetions  of  cases  raric«  h^twrrnf 
and  11  per  cent.  Dr.  Moore,  in  his  statistical  report,  states  that  of  ^\\\^  < 
admitted  into  Belle vue  Hospital  between  November  14,  18ii9.  anci  Frhnnri 
6,  1870^  only  "Z  proved  fatal.  In  some  epidemics  the  mortality  has  Uto 
high  as  10  or  1 1  per  cent,,  but  as  a  rule  it  has  not  exceeded  2  to  4  perctntl 
In  epidemics  with  the  higher  rates  uf  mortality  the  eoraplications  have 
many  and  the  disease  has  pre^sented  the  so-called  bilious  type.  WhatT 
explanation  of  the  low  rate  of  mortality?  An  explanation  which  perl 
sufficient  to  account  for  the  fact  has  been  already  given — namely,  tliei 
is  very  rarely  accompatiied  by  any  s^'Hous  euin plications.  The  c<jii)pan 
greater  fatality  of  typhus  and  typhoid  fever  is  due  mainly  to  complio 
These  fevers  rarely  kill  pnac;  that  is,  death  is  not  purely  an  effects 
inti^nsity  of  the  disease. 

or  the  fatal  cases  of  relapsing  fever,  the  death  in  a  certain  proportion  ti 
attributable  either  to  complications,  such  as  pneumonia  and  dysentery,  or  \ 
antecedent  affections — as,  for  example,  di.sease  of  the  kidneys  and  chronid 
uleoholism^^ — ^but  this  fever  may  destroy  life  irrespective  f>f  any  importaiit  <sm 
plications  or  antecedent  affection.     Several  observers  have  reported  ca 
which  sudden  death  occurred  apparently  from  syncope.     Dr.  Moorr'tl 
exemplified  this  tact.     The  death  in  one  case  was  sudden  and  oneip 
during  the  night  on   the  seventh  day  of  the  disease.     At  the  time  c»f  d«ati| 
the  primary  paroxysm  seemed  about  to  end,  free  perspiration  having  i 
place.     Neither  coma  nor  convulsions  occurred,  and,  so   far  as  infurfl 
could  be  obtained,  the  dying  was  by  syncope.     The  fatty  degencralioo  cf 
the  heart  explains,  in  many  cases  at  Ica.st,  death  by  syncope. 

Suppression  of  urine  fn  I  lowed  by  urj^mic  coma  and  convulsions  is  fiooMhi 
times  a  cause  of  death.  This  fact  was  exemplified  by  one  of  the  twu  fitiff 
cases  occurring  in  Rellevue  Hospital.  These  symptoms  are  due  to  »ftjt«| 
diffuse  nephritis,  which  is  one  of  the  recognized  complications  of  rcUpdingl 
fever. 


Treatment. — There  are  no  known  means  which  can  be  relied  upon  fof 
cutting   short    thiH    disease.      With    our   present   knowledge    there  ftfw  ^ 
remedies   which,   employed    in    the   intermission,  will    pnnent    the   T«ltpi^^ 
Quiniu   has  been   used  freely,  but  with  no  success.     Its   inutility  us  t  pnv 
phy lactic  has  been  abundantly  shown  by  difierent  observers.     It  has  Uea 
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recently  claimed  that  calomel  exerts  a  favorable  influence  upon  the  progress 
of  the  disease.  The  treatment,  with  our  present  knowledge,  must  be  expect- 
ant, meaning  bj  this  term  that  it  is  to  consist  of  palliative  measures  and  those 
addressed  to  the  particular  indications  in  individual  cases. 

The  intensity  of  the  fever  during  the  paroxysms  may  be  lessened  by  spong- 
ing the  body  with  water  and  by  the  wet  sheet.  Cold  water  may  be  taken  into 
the  stomach  freely.  Ice-cold  carbonic-acid  water  is  an  acceptable  and  useful 
diink  to  allay  thirst.  Cephalalgia  may  be  relieved  by  cold  applications  to  the 
head.  The  bowels  should  be  kept  open  by  saline  laxatives.  The  muscular  and 
arthritic  pains  call  for  the  use  of  opium,  especially  if  it  produce  no  unpleasant 
after-effects.  Irrespective  of  the  pains,  opiates  are  indicated  to  relieve  sleep- 
lessness. 

The  dietetic  treatment  is  important,  especially  in  the  cases  in  which  defi- 
cient alimentation  has  been  an  auxiliary  cause  of  the  disease.  In  this  fever, 
as  in  other  fevers  when  alimentary  support  is  indicated,  milk  is  the  form 
of  diet  to  be  preferred ;  and  it  is  to  be  borne  in  mind  that  in  this,  as  in  most 
diseases,  there  is  never  any  danger  of  the  over-appropriation  of  nutriment, 
the  only  risk  being  in  the  ingestion  of  more  food  than  can  be  digested.  It 
is  desirable  that  during  the  paroxysms  one  or  two  quarts  of  milk  should 
be  taken  daily.  In  the  intermission,  when  the  appetite  returns,  as  much  sub- 
stantial food  as  can  be  digested  should  be  allowed ;  and  the  more  food  is 
appropriated  in  this  stage  the  better  is  the  patient  enabled  to  tolerate  the 
relapse.  Tonic  remedies  are  indicated  throughout  the  disease,  especially  in 
the  intermission.  Quinia  in  small  doses  and  some  preparation  of  iron  arc  the 
tonics  to  be  preferred. 

If  the  symptoms  denote  asthenia,  alcoholics  are  indicated.  The  occasional 
occurrence  of  death  from  syncope  renders  it  important  to  watch  carefully  for 
this  indication.  When  there  is  room  for  supposing  that  alcoholics  may  be 
useful  they  should  be  given  tentatively,  and  continued  or  not  according  to 
the  effect,  especially  on  the  pulse  and  temperature.  They  are  of  course 
urgently  indicated  if  the  symptoms  denote  danger  in  the  direction  of 
asthenia. 

Attention  to  the  urine  is  important.  It  is  to  be  remembered  that  a  cause  of 
death  is  suppression  of  urine.  If  the  urinary  excretion  be  deficient  in  quan- 
tity, or  if,  the  quantity  being  sufficient,  there  be  a  deficiency  of  urea,  diuretics 
are  indicated.  If  the  kidneys  do  not  respond  to  diuretics,  hydragogue  cathar- 
tics are  indicated,  with  a  view  to  eliminate  urea  through  the  alimentary  canal. 
Active  hydragogues  are  of  course  indicated  if  uraemic  coma  or  convulsions 
supervene. 

It  is  stated  that  convalescence  from  relapsing  fever  is  notably  slow, 
patients  remaining  for  a  long  time  much  enfeebled,  and  tolerating  with  dif- 
ficulty affections  which  may  occur  before  the  recovery  is  complete.  This 
has  not  been  a  marked  peculiarity  in  the  cases  which  have  come  under 
my  observation.  It  is  doubtless  more  likely  to  be  marked  in  the  cases  in 
which  there  has  been  impairment  of  the  vital  powers  from  innutrition  and 
hardships  before  the  fever  was  contracted ;  and  also  it  is  more  likely  to  be 
marked  when  abundant  alimentation  and  the  judicious  use  of  alcohol  have 
not  entered  into  the  treatment  of  the  disease. 

Erysipelatous  Fever. 

Erysipelas,  considered  as  a  local  affection,  belongs  to  surgery  rather  than  to 

medicine.    For  an  account  of  this  form  of  inflammation,  therefore,  the  reader 

is  referred  to  surgical  works.     It  occurs  as  an  occasional  complication  of  the 

ooDtinued  fevers  which  have  been  considered.    A  form  of  continued  fever  dis- 

63 


994 


COSTiyUED  FEVEns, 


tinct  from  the  fevers  which  havo  been  considered  h  chnr  '  ^ 

quent  occurrence  of  erysipehi8,  arid  honce  it  h  eiiUetJ  rn/ 
a  di-^tinct  form  or  species  of  fever  this  i.^  to  be  dis^lingai»liLd  iVuij 
occurring  as  a  local  aftection  and  accompanied  with  more  or  ie?t^  f 
nicnt.    The  fever  in  the  latter  is  symptomatic,  whereas  in  cr;. 
it  is  primary  or  essential.     Chi  the  other  hand,  crysipelat^ni 
distinguished  from  tophus,  typhoid,  and  relapsiag  fever  with  erj«ipcU6 
a  complication. 

Erysipelatous  fever  occurs  as  a  sporadic  and  as  an  epidemic  di^c&fli?.    A»| 
sporadic  disease  it  is  rare,  and  has  not  been  asi  yet  sufficiently  sluditd  ' 
means  of  the  analysis  of  recorded  cajie«-     The  invasion  i&  either  thnijH  < 
there  is  a  forming  stage  of  variable  duration.     The  erysipelas  may  \m  d^id 
oped  within  a  few  hours  from  ih«  attack  or  after  the  lapM?  of  ooe,  tuo, 
three  days.     The  head  is  oftenest  the  seat  of  the  ery»ipd«?,  but  it  niav  1 
developed   in  any  part  of  the  body.      Different  pans   may  be  BUcc<»6MTfB 
invaded.     I  have  known  it  to  extend  over  the  whole  surface  of  the  h<Hi| 
The  febrile  movement  is  more  or  less  intense,     Pasjjiive  delirium  and  uth 
ataxic  symptoms  are  not  infrei(uently  developed  ;  in  other  wordsi,  the  ij 
state  exists.    The  abdominal  symptoms  of  typhoid  fever  are  wuntinj:,  i 
career  of  the  disease  is  shorter  than  that  of  typhoid  fever.     The  i»vB 
are  modified,  and  the  disease,  as  repirds  duration  and  danger,  is  afl 
materially  by  the  dej^ree  t*f  intensity,  the  extent,  and  the  local  rosulta  of  tk 
erysipelan.     The  general  principleH  of  treatment  are  the  Hume  Uf*  jn  other  ^it 
the  continued  fevers.      In  the  existing  s-Uite  of  our  knowle<lge  of  lUb  ft'f^ 
1  shall  pa.ss  it  by  with  this  brief  notice.     It  in  sometimes  classed  amunj^  i 
eruptive  fevers,  but  the  erysipelas  is  hardly  to  be  considered  as  a  cutanea 
eruption. 

Kpideniic  erysipelatoua  fever  I  shall  also  notice  rery  briefly.  It  prevwli 
extensively  in  this  country  between  1841  and  1846.  It  was  not  confiuiJ  t^ 
a  particular  section,  but  prevailed  in  certain  disiricts  in  the  New  Kll,;:lnn^^ 
Middle*  Western,  and  Soutliern  f^tates.  In  some  localities  ^*rcat  numM 
were  affected  and  the  mortality  wni^  large.  It  was  comroofdy  known 
certain  parts  of  the  country  as  the  *^  black  tongue,"  from  an  appearand  ^i 
the  tongue  occasionally  observed.  The  medical  jonrnals  of  this  eonntrr  flnn 
ing  the  years  just  named  and  afterward  contained  many  articles  i 
the  prevalence  of  the  disease  in  different  localities.     Of  these,  an  JJ 

I)rs.  Hall  and  Dexter,  giving  an  account  of  the  disca**e  as  it  prevaiM  i 
Vermont/  and  a  paper  by  the  late  Dr.  Bennett  of  Bridgeport,  Conn.,  sJl 
especially  deserving  of  notice.  The  latter  gives  an  analysis  uf  various  irt* 
eles  containtsJ  in  different  medical  journals.' 

The  epidemic  prevailed  in  isolated  sections.  It  did  oni  app^'ar  to  mi^U 
or  to  be  transpc^rted  from  place  to  place.  Its  course  wan  ''  irreguUr  m 
erratic/'  Dr.  Bennett,  however,  states  that  it  somvtimeH  appeared  to  ftjll«>« 
the  direction  of  rivers,  small  streams,  and  lakes.  The  attack  was 
sudden  and  sometimes  preceded  by  premonitions,  the  latter  rtir. 
longer  than  twenty-four  hours,  and  being  the  same  as  those  V 
access  of  other  fevers.  A  pronounced  and  freijuently  a  proh- 
or  without  rigor,  ushered  in  t!ie  disease,  accom])anied  oh  en  i 
extremities  and  in  some  cases  by  great  prostration.  Pharyn*.^ 
or  speedily  developed  ;  and  this  local  affcetrun  was  cont^itant.  It  rari<*dl 
in  intensity  in  different  cases.  Not  infrec|uently  it  was  attended  with  i_ 
swelling  of  the  tonsils,  and  sometimes  sloutrhing  f»ccurred.  The  inflaaimi' 
lion  sometimes  involved  the  larynx,  and  in  a  certain  pmpartinn  of  i   ^ 

*  Vide  Amenaan  Jotirnni  of  the  ^Mfc(^l  SeieifCfM,  January,  i$Ai* 

*  Vide  Sew  York  Journal  o/  Medkitit,  Julv,  1853. 
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death  was  due  to  either  laryngitis  or  oedema  of  the  glottis.  The  lymphatic 
frlands  of  the  Deck  became  more  or  less  swollen,  the  swelling  in  some  cases 
being  very  great,  and  occasionally  suppuration  taking  place. 

Erysipelas  was  far  from  being  constant.  The  frequency  of  its  occurrence 
Taried  at  different  times  and  places.  Dr.  Bennett  observed  it  in  only  one- 
sixth  of  one  hundred  and  fifty  cases.  In  view  of  the  fact  that  erysipelas 
occurs  in  only  a  certain  proportion  of  cases,  the  propriety  of  calling  the 
disease  erysipelatous  fever  rests  upon  the  absence  of  any  other  and  better 
name.  The  erysipelas  was  seated  in  different  parts.  It  frequently  led  to 
suppuration,  gangrene,  and  sloughing.  The  danger  and  protracted  character 
of  the  disease  depended  on  the  degree,  extent,  and  local  results  of  the  ery- 
sipelas. 

The  febrile  movement  was  more  or  less  intense.  Erratic  pains,  like  those 
of  neuralgia  and  muscular  rheumatism,  were  common  during  the  course  of 
the  disease.  Typhoid  delirium  and  other  ataxic  symptoms  occurred  in  severe 
eases.  Petechise  were  sometimes  observed.  Abscesses  without  erysipelas 
occurred  in  some  cases.  The  disease  was  not  infrequently  complicated  with 
inflammation  of  serous  membranes,  as  the  pleura,  peritoneum,  and  the  cere- 
bral meninges.     Pneumonitis  was  an  occasional  complication. 

Different  cases  differed  much  as  regards  the  gravity  of  the  disease.  In 
many  cases  the  disease  was  mild  and  ended  in  five  or  six  days.  The  severity 
and  danger  were  generally  due  to  the  complications.  Of  the  cases  compli- 
cated with  laryngitis  or  oedema  of  the  glottis,  extensive  erysipelas,  serous 
inflammations,  or  pneumonitis,  a  large  proportion  ended  fatally,  the  duration 
being  very  prolonged. 

Puerperal  peritonitis  prevailed  in  conjunction  with  this  epidemic  so  uni- 
formly as  to  show  a  pathological  relationship  between  these  two  affections. 
The  opinion  was  generally  held  that  the  peritonitis  was  caused  by  a  virus  or 
miasm  carried  by  the  obstetrician  from  patients  affected  with  the  epidemic  dis- 
ease. Assuming  this  to  be  true  in  certain  cases,  puerperal  peritonitis  was  by  na 
means  uniformly  to  be  accounted  for  in  this  way.  A  rational  explanation  in 
many,  if  not  in  all,  cases  is  that  labor  acted  as  an  exciting  cause  and  deter- 
mined the  sityation  of  the  local  affection  in  those  predisposed  to  the  disease 
from  the  action  of  the  epidemic  influence.  Many,  if  not  most,  practitioners 
held  that  the  disease  was  communicable.  Its  contagiousness,  however,  cannot 
be  considered  as  established. 

As  regards  treatment  there  was  a  diversity  of  opinion.  Some  practi- 
tioners advocated  bleeding  and  other  of  the  measures  called  antiphlogistic ; 
but  the  majority,  before  the  epidemic  ceased  to  prevail,  were  convinced  of 
the  impropriety  of  these  measures.  In  view  of  the  symptoms,  the  nature  of 
the  disease,  the  tendency  to  suppuration  and  gangrene  in  the  cases  in  which 
erysipelas  existed,  and  the  other  complications  which  were  liable  to  occur, 
there  can  hardly  be  a  question  as  to  the  propriety  of  measures  of  an  opposite 
character.  Tonic  remedies,  alimentation,  and  alcoholic  stimulants — in  other 
words,  supporting  measures  of  treatment — were  indicated.  Mild  cases 
required  little  or  no  treatment,  but  in  grave  cases  were  applicable  the  prin- 
ciples which  should  govern  the  management  of  other  essential  fevers  with 
serious  local  complications. 

Epidemic  Fever  characterized  by  Pharjmgitis. 

In  the  winter  and  spring  of  1857  an  epidemic  fever  prevailed  in  the  west- 
em  part  of  the  State  of  New  York,  in  the  adjacent  parts  of  Pennsylvania, 
and  in  Canada,  characterized  by  inflammation  of  the  pharynx  of  a  mild  grade 
of  intensity,  and  unaccompanied  by  either  diphtheritic  exudation  or  much 
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submucous  iufiltration.     I  reported    the  re^iulta  of  an   anal^  !| 

which  I  i>biierve(l  aod  recordcJ,     A  rcjKtrt  t>f  Ihia  t?[iideiujt\  !► 
of  37  cases^  was  at  the  siame  titue  uiude  hy  I'ruf.  Kuchct^ter/     i  iu'  tlif^htil' 
cases  presented  great  uniformity  a^*  reL'urded  tlie  ^^eiiera!  and  k»ciiJ  PVmi^Oimi. 
The  fever  was  u^^ihered  in  with  a  chiil  without  rl^'on     The  febrile  ninvrniffii 
in  all  the  cases  was  considerable  or  mjirked.    The  severity  of  the  dij-ea^c^w 
generally  »ufficient  to  keep  the  patients  in  bed  for  several  daV!?.     The  iTmpli-j 
atic  glands  of  the  neck  were  in  most  caj^es  uioderaiely  enlarjred,  but  wilhoul 
BUppuratinn.     Soreness  of  the  throat  was  not  a  prouiincni  synipfom,  a^f^ 
when  the  pharyngitis  was  marked.    Tliere  was  iij  no  case  an  eruplioD,  Vomil 
ing  did  not  oeeur,  and  generally  ihe  bowels  were  eunt»lipated.    Th«re  wtrei 
8yn»ptonis  of  Importance  referable  to  the  pulmonary  and   nervous 
The  duration  of  the  fever  watJ  between  three  and  six  day**.     It  afftw 
sons  of  either  sex  and  of  all  ages.    The  eplderuie  eoulinued  about  iwot 
reaching  its  aeme  gradually  and  gradually  deeliniiig.     In  no  ea&e  un 
ubservatiitn  did  it  prove  fatal. 

The  disease  was  not  scarlatina,  as  shown  by  its  affecting  persons  who  1 
had  that  disease,  by  the  fact  that  scarlatttia  did  not  prevail  at  the  time. 
the  absence  of  an  eruption  in  all  the  eases,  by  the  non'Oceurrenee  of  dmf 
as  a  secjuel  in  any  coj^e^  and  the  fiiet  that  middle-aged  and  aged  fterHins  le 
attacked  as  well  as  children  and  infants.  There  were  no  case^  of  epidf 
pliaryngitis  with  exudation  or  diphtheria  in  that  part  of  the  country,  Tb( 
fever  resembled  the  mild  eases  of  erys^ipelatous  fever  which  occurred  dorii^ 
the  epidemic  prevalence  of  that  disease,  but  erysipelas  was  not  developed  ' 
any  ease.  The  cases  V*ore  a  elose  analugy  t«  those  of  influenza,  except  thil 
the  local  affection  was  seated  in  the  pharynx,  and  not  in  the  SchneiderwiiH 
bronchial  mucous  membrane. 

Dr.  Harvey  E.  Brown,  Assistant  Surgeon  U.  S.  Anny^  IcindlT  eamnmni^ilrd 
to  me  an  account  of  an  epidemic  similar  to  that  just  described  whioh  prcriiW 
•among  the  United  States  troops  stationed  at  Hart's  Island,  Long  Inland  Soua4 
iu  January  and  February.  18 til). 

Palliative  meai>ares  of  tr£ATH£1«t  only  were  indicated. 


CHAPTER  lY. 
PERIODICAL    FEYERS. 


In termittont  Fever:   Aiiatomicu!   rhuract€T«;  Clinical   Hislorr;  Onosation; 
Progtiosis;  Treatmeut,— Pernicioui*  Ititcrmittcnt  Fever. 

THE  periodical  are  distinguishecl  from  the  continued  fevers  by  Hir  r^'ciTfi 
rence  of  febrile  paroKyi$ms  or  marked  exacerbations  in  a  n-j 
of  succes^iont  thereby  exemplifying  a  law  of  periodicity.     This  u 
applies  especially  to  the  fevers  called  intermittent  and  remittent. 
fever  is  generally  included  among  the  periodical  fevers,  and  it  b^lon 
haps  more  appropriately  here  than  in  any  other  nosological  diviBioq 
infermirtent  and  remittent  fevers  are  often  disf*  *     '  'inNtfJ' 

These  fevers  will  be  found  to  present  many  ^i 

'  For  both  reportSi  vide  Bt'ffalo  M^d,  Journai,  1857, 
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contrasted  with  the  fevers  which  have  been  considered  in  the  precedinp;  chap- 
ters. They  differ  not  only  in  the  events  of  the  clinical  history,  but  as  regards 
the  laws  governing  their  causation,  duration,  complication,  sequels,  and  the 
extent  to  which  they  are  controllable  by  known  remedies. 

Intermittent  Fever. 

An  intermittent  fever  is  characterized  by  the  occurrence  of  febrile  parox- 
^ms  in  regular  succession  and  by  the  absence  of  febrile  movement  between 
the  paroxysms.  The  intermission  is  the  distinctive  feature  of  this  form  of  • 
fever,  as  its  name  implies.  Popularly,  the  disease  is  known  as  ^^  fever  and 
ftgue,"  "  chill  fever,"  "  the  shakes,"  and  by  names  expressive  of  the  locality 
In  which  it  is  produced,  as  "  swamp  fever,"  "  Panama  fever,"  "  Chagres  fever," 
5tc.  Although  essentially  the  same  disease,  intermittent  fever  as  ordinarily 
presented  in  practice  is  unattended  with  danger  to  life,  but  occasionally  it  is 
jDe  of  the  most  dangerous  of  maladies.  I  shall  consider  first  simple  or  ordi- 
aary  intermittent  fever,  and  afterward  the  grave  forms  of  the  disease  under 
Jie  head  of  Pernicious  Intermittent  Fever. 

Anatomical  Characters. — The  essential  anatomical  lesion  in  all  forms 
3f  malarial  fever  is  the  presence  of  dark  pigment  in  the  blood  and  in  certain 
)rgan8.  A  certain  amount  of  this  pigment  is  formed  in  simple  intermittent 
Tever.  The  quantity  of  this  pigment  and  other  malarial  anatomical  changes 
ire  80  much  greater  in  the  more  severe  forms  of  malarial  poisoning  that  the 
consideration  of  these  changes  will  be  referred  to  the  article  on  Kcmittent 
Fever.      The  spleen  is  more  or  less  enlarged  in  simple  intermittent  fever. 

Clinical  History. — The  clinical  history  will  embrace  an  account,  frst^ 
of  the  paroxysm ;  and  second,  of  tbe  intermission. 

In  the  majority  of  cases  the  attack  is  sudden.  In  a  certain  proportion  of. 
cases,  however,  there  are  premonitions  for  a  variable  period.  The  premo- 
nitions are  not  very  distinctive  of  this  disease,  consisting  of  pain  in  the  head, 
jawnings,  indisposition  to  exertion,  loss  of  appetite,  and  general  malaise. 
Although  not  very  definite,  they  sometimes  suffice  to  lead  patients  who  have 
IweD  repeatedly  affected  with  intermittent  fever  to  anticipate  an  impending 
mttack. 

A  paroxysm,  when  complete,  consists  of  three  distinct  periods  or  stages — 
namely,  the  cold,  the  hot,  and  the  sweating  stage. 

Cokt  Stage, — This  stage  presents  first  a  feeling  of  chilliness,  beginning  in 
tbe  loins  and  extending  thence  over  the  back  and  limbs.  Tbe  chill  is  more  or 
less  intense,  in  some  cases  consisting  of  a  slight  creeping  sensation  of  coldness 
with  shiverings,  being  in  other  cases  extremely  severe.  Muscular  tremor, 
commonly  known  as  rigor,  may  or  may  not  accompany  the  chill.  I  have  met 
with  a  single  example  of  distinct  rigor  without  a  sensation  of  chilliness.  Dur- 
ing the  chill  bristling  of  the  hairs  over  the  body,  or  horripilation,  and  the 
appearance  familiar  as  "goose-skin,"  are  often  observed.  Notwithstanding 
the  sensation  of  coldness  which  the  patient  experiences,  and  the  feeling  of 
coldness  when  the  hand  is  placed  on  certain  parts,  the  thermometer  in  the 
rectum  shows  an  increase  of  the  temperature  of  the  body.  The  thermometer, 
however,  applied  to  the  extremities  shows  a  decrease  of  temperature  below 
tbat  of  health.  The  increase  of  the  temperature  of  the  body  begins  prior  to 
the  paroxysm.  The  sensation  of  coldness  is  sometimes  limited  to  a  part  of 
the  body,  as  the  back  or  the  extremities.  During  the  rigor  frequently  the 
teeth  chatter  and  the  movements  of  the  body  and  limbs  are  sufficient  to  shake 
v^ith  considerable  violence  the  bed  on  which  the  patient  lies. 
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iir  to  i^tr«;fl 


DiiriDg  tbis  fftagv  iKe  pftlieni  freqaentlj  sigbs,  tUe  pul.->r,  whicli 
iMeeel«rmt«d«  is  sanll  sml  f«cUc^ibe  eouotenance  hii8  an  expression  of  inmjJ 
the  prolAbm  mad  faee  mre  pdle  or  frequent W  livid,  uml  lividit}*  i^  often  ] 
at  tlie  roota  of  ibc  iuuIjl    Tbe  general  appearance  is  as  if  thir  pcr>Mm  bi 
expoeed  to  inftefise  eold.     The  circulation  is  sometimes  c  hUA|^fi4 

m  tbe  fingera,  which  are  wmxj  in  appearance;  devuttl  af  >  aiul  hU^^ 

leai  thma  iiflnal  if  woaniled.  Other  symptoms  are — mental  irni^bWit j,  %  r*\m 
of  ii|){ve«ioii  referred  ta  the  pra^ordk,  pain  in  the  liead  and  limb«,  &U(i  pi 
pitatioii. 

The  daratioQ  of  thta  stage  Tarie^  between  a  few  momeota  and  two  boiin  u 
eTen  longer.    The  averap^  duration  may  be  estimated  at  from  a  lialf  i 
qtiartcd^  of  an  hour.     The  transition  to  the  next  sta^e  is  sometiiuea 
bttt  is  geiieraily  gradual.     Flushin^;^  of  heat  are  felt,  the  rigor 
ealdfie«a,  as  il  were,  melta  awajr^  febrile   moveuieni  k  developed^ 
cold  stage  13  then  ended. 

The  cold  stage  is  not  infrequently  wanting,  the  paroxysm  bc<;.'lt 
the  hot  stage.     I  hare  known  a  state  of  intense  nervousness  to  tuk 
of  the  cold  stage.    Gustra)«ria  or  ^stric  irritability,  denoted  by  pa.m  or  uiu 
Bant  vomiting,  is  a  morbid  ei>ndition  which  sometimes  takes  the  place  of  tli 
Stage^  as  well  as  dmwiyness  or  stupor  and  a  condition  resembling  hvateria 
OOtaa.    Veritable  coma  is  liable  to  oeenr  in  this  sta^e  in  a  fonn  of  the  dieieatt^ 
which  will  be  noticed  separately  under  the  head  of  Pmticiona  Inirrmiitfui 
frtrr^     In  young  children  cunTulsjons  are  liable  to  occur  in  ihc  coM  su^ 

Coneestiun  of  internal  or;:rans  is  necessarily  involved  in  the  Ci>Id  ^f 
inaj&much  as  there  is  lesn  blood  in  the  vessels  of  the  surface  and  the  wb<jl 
mass  of  blood  is  not  diminished ;  but  the  primary  and  essential 
eondiiion  underlies  the  eoufrestion,  and  it  is  probable  that  the  hitler  i« 
effect  of  an  active  eoutraction  or  spasm  of  the  (lenpheral  vessels,  th<^  bin 
aeeumulating  in  the  internal  orjrans  in  consequence  of  its  ixvi       '  ' 

the  surface  of  the  IkmIv.     That  the  congestion  incident  to  tbi 
stand  in  a  causative  relation  to  the  other  stages  is  shown  by  t' 
Ct>ld  stage  is  sometimes  wanting^  and  that  the  other  stages  in  ^ 
not  less  marked  tlian  when  the  cold  stage  occurs. 

//*'/  Stfi^^ff^ — This  stage  is  characteristed  by  more  or  less  intent  ivrTftid 
The  skin  becomes  hot,  the  pulse  is  accelerated  and  full  or  boundii 
is  flushed,  the  cephalalgia  continues,  but  the  pain  in  the  limbs  ui 
oordial  oppression  disap|>ear.  The  axillary  temperature  rises  notably,  vi*^ 
ally  reaching  105°  or  KlG'^  F.  Thirst  is  usually  a  prominent  symptom, 
intensity  of  tlie  pyrexia  varies  considerably  in  different  cases.  The  darainH 
of  this  stage  is  between  three  and  eight  hours.  It  is  evideni  thai  in  tk 
stage  the  g|vasm  of  the  vessels  of  the  periphery  which  existed  in  the  < 
stage  has  cH^ased,  and  that,  on  the  contrary,  the  distributing  vebsela  of  I 
surface  of  the  body  are  abundantly  dilated, 

Stc^nfin^  Sfaijf, — Perspiration  appears  first  on  the  face,  tnd  afterwirf  - 
tha  trunk  and  extremities.  The  pyrexia  gradually  abates^  and  at  letig 
disappears.  The  heat  of  the  surface,  ccpbululgia,  thirst*  n 
oaaae.  The  thermometer  indicates  a  rapid  defer veacence,  tht 
the  normal  standard.  The  patient  obtains  refreshing  sleep.  W  ali  il*i^  Sij 
the  paroxysm  ends.  As  regards  the  amount  of  sweating  eases  differ,  it  I 
sometimes  profuse  and  sometime!*  slight.  The  duration  of  the  sweatti  ^ 
is  variable,  the  average  duration  being  three  or  four  hours.  The  iiw* 
evidence  that  the  pyrexia  is  about  to  end.  That  it  is  the  meani»  of  briiif?n| 
the  paroxysm  to  a  close  is  by  no  means  e^^rtain  ;  it  is  u  sign  of  the  apprrw*'! 
ing  intermissiout  and  it  may  be  an  effect  KUher  than  a  raus**  of  the  decrc 
of  tilt'  i>yn?xia.     During  and  succeeding  the  paroxysm,  urea,  uric  acidj 
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tbe  chlorides  in  the  urine  are  increased.  The  urine  is  not  infrequently 
albuminous,  and  occasionally  there  is  haematuria. 

The  intermission,  called  also  the  apyrexial  period,  is  the  space  of  time 
between  two  successive  paroxysms.  The  period  from  the  beginning  of  one 
to  tbe  beginning  of  the  next  paroxysm  is  called  the  interval  in  distinction 
from  the  intermission.  The  duration  of  the  interval  is  the  basis  of  a  division 
into  varieties  commonly  known  as  the  different  types  of  the  disease.  Each 
variety  or  type  observes  a  law  of  periodicity  in  the  succession  of  paroxysms. 
There  are  three  simple  types  of  intermittent  fever — namely,  the  quotidian^ 
the  tertian,  and  the  quartan  type.  In  the  quotidian  type  the  interval  is 
about  twenty-four  hours,  or  the  paroxysm  recurs  daily,  as  the  name  imports. 
In  the  tertian  type  the  interval  is  about  forty-eight  hours,  or  the  paroxysm 
recurs  on  the  third  day,  reckoning  the  days  on  which  two  successive  parox- 
ysms take  place.  In  the  quartan  type  the  interval  is  about  seventy-two 
hours,  or  the  paroxysm  recurs  on  the  fourth  day.  As  a  rule,  the  paroxysms 
are  uniform  in  each  individual  case  as  regards  the  occurrence  of  the  cold 
stage,  the  duration  of  the  several  stages  respectively,  the  severity  of  each, 
etc.,  but  they  present  considerable  diversity  in  different  cases.  Of  the  three 
simple  types,  the  quotidian  and  tertian  type  are  by  far  the  most  frequent. 
Examples  of  the  quartan  type  are  comparatively  rare.  Of  98,237  cases  of 
iDtermitteDt  fever  in  the  United  States  army,  only  1757  were  of  the  quartan 
type.* 

As  regards  the  relative  frequency  of  quotidian  and  tertian  cases,  either 
variety  may  predominate  at  particular  seasons.  In  the  same  locality  the 
majority  of  cases  are  at  one  season  of  the  quotidian  and  at  another  season 
of  the  tertian  type.  In  an  aggregate  of  cases  occurring  in  a  scries  of  years 
the  quotidian  type  predominates.  Of  98,237  cases  in  the  United  States  army, 
51,623  cases  were  of  quotidian  and  44,857  cases  of  tertian  type.'  Cases  have 
been  observed  in  which  the  paroxysm  has  recurred  on  the  fifth,  sixth,  sev- 
enth,  and  eighth  day,  and  hence  there  may  be  a  quintan,  a  sextan,  a  heptan, 
and  an  octan  type  of  intermittent  fever.  Such  cases,  however,  are  among 
the  rare  curiosities  of  clinical  experience.  In  some  cases  during  the  contin- 
uance of  the  disease  the  type  changes,  the  quotidian  succeeding  the  tertian,  or 
vice.  verMd;  such  cases,  however,  are  rare. 

Cases  are  observed  occasionally  in  which  one  of  the  simple  types  is  dupli- 
cated ;  that  is,  two  sets  of  paroxysms  of  the  same  type  coexist.  Thus,  one 
compound  type  is  called  a  double  quotidian,  two  paroxysms  occurring  daily. 
Another  compound  type  is  a  double  tertian.  In  a  double  tertian  a  paroxysm 
occurs  daily,  but  the  paroxysms  on  successive  days  take  place  at  different 
hours,  and  may  differ  in  various  ways,  whereas  on  alternate  days  they  occur  at 
the  same  hour  and  correspond  in  other  respects.  Again,  a  tertian  is  doubled 
or  duplicated  when  two  paroxysms  occur  on  alternate  days.  Another  com- 
pound type  is  a  douhfe  quartan.  In  this  type  a  paroxysm  occurs  on  two  suc- 
cessive days,  and  on  the  third  day  there  is  no  paroxysm.  Finally,  a  trijyle 
quartan  is  a  compound  type  in  which  a  paroxysm  occurs  on  three  successive 
days,  the  paroxysms  on  these  days  presenting  notable  points  of  difference,  but 
each  paroxysm  corresponding  with  that  which  recurs  on  the  fourth  day. 
These  compound  types,  except  the  double  tertian,  are  extremely  rare,  and 
are  interesting  merely  as  curiosities  of  clinical  experience.  The  double  ter- 
tian is  not  very  infrequent. 

Paroxysms  may  occur  at  any  hour  of  the  day.  They  rarely  occur  during 
the  night.  In  a  large  majority  of  the  cases  of  the  quotidian  and  tertian  type 
the  paroxysms  occur  before  noon.     Quartans  are  as  likely  to  occur  after  as 

1  Vide  Woodward,  Camp  DUeaxes  of  the  United  States  Army,  Philadelphia,  1863. 
'  Ibid. 
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befure  the  iniddlo  of  the  <1tt\%  In  infants  the  type  is  ahuost  untfiJml 
tidian*  As  a  rule,  the  Miccessive  paroxvHm^  recur  preciMdv  <»r  iiirarlyl 
same  hour;  but  i?ntuelimcs  there  is  a  varialiun  IVom  this  rule,  nnd  thej 
tioii  is  ill  accordance  with  a  certuiu  law  whenever  the  pttroxysins  are  «aij 
either  anticipating  or  retarding,  Thej  are  anticipating  when  each  «urc«^4»i^j 
paroxysm  recurs  earlier  hy  tlie  same  periud  ihan  the  laat,  Hiuis,  thei 
regularly  anticipate  half  an  hour,  an  hour  and  a  half.  etc.  The  par 
are  retarding  when  each  successive  panixysm  is  in  like  manner  clclayiMl,^ 
Tariatiou  in  time  of  recurrence  is  generally  evidence  that  the  di«9Cji«^>  i*  iboi 
to  end. 

During  the  intermission  there  is  much  difference  in  different  cases  as  npxi 
freedom  from  ailments.  In  some  c;ises  the  patient  complains  only  of  a  ttJ 
lain  amount  of  debility ;  the  appetite  and  digestion  arc  irood.  and  th^fH  i*  i 
apparent  disorder  of  any  of  the  functions.  In  other  »■ 
tiori  follow:*^  the  appetite  and  digestion  are  more  or  le&i*  »■■ 
diisturbancea  exist, 

Proltably  more  or  less  enlargement  of  the  spleen  occurs  in  all  oaMasfirnuU- 
rial  fever.  The  enlari^ement  is  often  sufficient  for  the  organ  to  he  readtlvy  " 
through  the  abdominal  walls,  constituting  what  is  commonly  knowu  bl-  til 
"ague  cake  *'  in  districts  where  the  diseaae  prevails.  The  organ  in  tMioiect'^ 
bocomes  enormously  enlarged.  A  splenic  tumor  of  large  tiize  i^  not  ven  frf 
quent.  It  occurs  tn  some  cases  when  the  disease  has  been  of  shtirt  dun 
and  it  ia  by  no  means  developed  in  the  majority  of  the  canes  in  which  thi 
disea.se  has  existed  fur  a  long  period.  It  may  continue  for  a  catt«tdtnU 
period  after  the  paroxysms  ceai^e, 

Ansemia  is  incident  to  the  disease,  especially  if  it  have  been  of  \ 
able  duration.  The  pallor  of  the  face  in  cases  in  which  the  dii^eiuie  hubod* 
protracted  or  in  which  freijnent  relapses  have  taken  place  ia  often  as^itd 
with  a  yellowish  or  sallow  tint  and  with  more  or  less  oedema,  giving  riv;  ( 
a  characteristic  facies.  These  characters  denote  what  is  called  the  mnhim 
cachrtxia.  General  dropsy  is  an  occasional  concomitant  or  so<jacl.  Not*W 
anasarca  with  effusion  into  the  serous  cavities  is  sometimes  ineidcut  to  ik 
disea,'>o^  and  does  not,  therefore,  neees.sarily  denote  either  a  cardiac  or*  ww 
affection.     An  herpetic  eruption  about  the  mtMith  is  a  fretjiient  ooDcotuttiaL 

The  DiTRATioN  of  the  disiease  is  indefinite*  It  not  infrequently  <*nd«s 
tancously  aft<jr  a  few  paroxysms,  but  in  many  cases  it  continues  for  we< 
and  even  months^  if  not  arrested  by  curative  means,  It^  ind^fiuitenpM 
duration  xa  a  striking  point  of  difference  as  contrasted  with  the  eontititt 
fevers ;  and  its  self-limitation  is  not,  as  in  the  latter,  restricted  within  a  ccrtail 
period.  Another  not  less  striking  point  of  difference  relates  to  the  liaUIitJ 
t43  relapses,  tSubsetjuent  attacks  occur  in  the  great  majority  of  casea 
liability  to  relapse  remains  for  many  years.  In  some  c:imos  8Ui^<:Wivel 
occur  regularly  a(\er  a  certain  period,  showing  that  in  thene  cases  the  I 
take  place  in  accordance  with  an  intrinsic  tendency  ;  that  is^  irresjM 
external  causes.  The  notion  was  formerly  entertained  that  the  VmAi 
relapse  was  lessened  if  the  disease  were  left  to  end  of  its  own  accord  or^ 
itself  out.*'  80  far  from  this  being  true,  1  believe  that  clinical  expemei 
showft  8  diraini*hed  tendency  to  relapse  in  proportion  as  the  paroxys 
speedily  intenupted  by  therapeutical  interference.  After  the  par 
have  ceased  to  recur,  either  epontaneuusly  or  from  the  use  of  rcmcdie 
mometric  ohservatiunft  may  ghow  moita  or  less  incnmse  i>f  the  hi-at  yf  1 
body  at  the  time  when  the  paroxysm  was  to  he  expected.  8n  long  1 
fluctutions  of  temperature  exist  the  disease  has  not  completely  dia| 
and  rclaptios  are  liable  to  occur. 
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Physicians  in  malarial  districts  become  familiar  with  cases  which  may  be 
called  cases  of  latent  infermtttent  fetter.  In  these  cases  paroxysms  are  not 
fully  developed,  but  the  patient  complains  of  indefinite  ailments,  to  which  the 
term  bUions  is  frequently  applied.  The  appetite  is  impaired  or  lost;  and  there 
may  be  nausea  and  occasional  vomiting,  with  pain  in  the  head,  indisposition 
to  exertion,  etc.  The  tongue  is  frequently  covered  with  a  thin  and  very  white 
coating.  A  close  examination  will  sometimes  disclose  evidence  of  periodicity 
in  an  increase  of  ailments  at  regular  periods  on  successive  days  or  on  alter- 
nate days,  and  slight  manifestations  of  the  several  stages  of  a  jjaroxysm  may 
be  observed.  The  thermometer  in  the  axilla  is  useful  as  a  means  of  diagno- 
sis in  these  cases,  showing  a  periodical  rise  of  temperature  when  the  surface 
of  the  body  may  not  show  increase  of  heat  and  the  pulse  is  but  little  accel- 
erated. In  a  case  under  observation  at  Bellevue  Hospital  at  the  time  of 
writing  the  morning  temperature  in  the  axilla  was  105*^  F.,  the  pulse  being 
only  80.  and  at  evening  the  temperature  was  1(K)°.  Under  the  free  use  of 
quinia  the  daily  increase  of  temperature  rapidly  diminished,  and  in  a  short 
time  ceased.  The  prompt  relief  afforded  by  treatment  addressed  to  a  sus- 
pected malarial  condition  shows  the  correctness  of  the  suspicion ;  and  this 
treatment  may  be  resorted  to  tentatively  in  cases  of  doubt.  The  affection  in 
these  cases  is  sr^metimcs  called  dumh  ayue.  This  term  is  also  applied  to  par- 
oxysms in  which  rigors  are  wanting. 

Intermittent  fever  is  said  to  be  masked  in  certain  cases  in  which  it  is  associ- 
ated with  other  affections.  It  may  exist  in  combination  with  various  affections, 
such  as  bronchitis,  pneumonitis,  dysentery,  etc.  The  association  may  render 
the  periodical  disease  irregular  and  interfere  with  the  full  development  of  the 
paroxysms.  In  these  cases  it  is  not  correct  to  apply  to  the  associated  affec- 
tions the  term  malarial,  meaning  thereby  that  these  affections  are  due  to 
malaria.  They  are  simply  accompanied  by  phenomena  proceeding  from 
malarial  disease  existing  in  combination.  In  malarial  districts  the  inifluencc 
of  malaria  is  liable  to  pervade  all  affections  and  it  claims  special  measures  of 
treatment.  Of  this  fact  practitioners  in  these  districts  become  fully  aware. 
Paroxysms  of  neuralgia  sometimes  appear  to  t^ke  the  place  of  the  paroxysms 
of  intermittent  fever,  recurring  with  the  same  regularity  after  intervals  cor- 
responding to  those  in  the  different  types  of  intermittent  fever,  and  a  cure  is 
effected  by  the  remedies  which  are  efficacious  in  the  latter  disease. 

Causation. — The  causation  involves  a  special  morbific  agent  commonly 
known  as  malaria.  The  existence  of  a  special  cause  is  logically  inferred 
from  the  peculiar  character  of  the  disease,  its  limitation  to  certain  localities 
called  malarial,  and  the  fact  that  it  is  controlled  by  remedies  having  a  specific 
operation.  The  production  of  the  special  cause  was  attributed  to  vegetable 
decomposition  in  marshy  localities  and  called  marsh  mias7n  in  1717  by  Lan- 
cisi,  an  Italian  writ<5r.  This  doctrine  and  the  name  have  since  been  very 
generally  adopted ;  but  that  something  more  than  ordinary  vegetable  decom- 
position is  reciuisite  for  its  production  is  sufficiently  proven  by  the  disease 
being  indigenous  in  certain  localities,  whereas  in  certain  districts  and  coun- 
tries in  which  vegetable  decomposition  must  take  place  abundantly  the  dis- 
ease never  occurs.  Observation  shows  that  it  is  i»roduccd  especially  in  marshy 
localities,  but  its  production  is  not  confined  to  such  situations,  and  hence  the 
Dame  marsh  miasm  is  inappropriate.  The  production  of  the  special  cause 
requires  a  temperature  above  CO®  F.  In  so-called  malarial  districts  it  is  more 
abundantly  produced  when  a  dry  follows  a  wet  period.  Turning  up  of  the 
soil  is  of\en  followed  by  an  increase  of  its  production.  It  often  disa]>pear8 
after  the  cultivation  of  soil  for  several  years,  so  that  highly  malarial  districts 
may  after  a  time  become  free  from  malaria.     On  the  other  hand,  the  area 
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of  a  iDJiUrinl  district  is  Bonietimes  greatly  enlarged  by  t  grftdunl  eil*«fwa. 
I)uriii;r  the  last  twonty-five  years  live  tualurinl  di»irict  near  the  diy  itf  Ntn 
York  has  extended  fur  upwurd  on  the  banks  of  the  Hudson  l?i^  -  '^^^u4 
into  the  State  of  Coimectieut,  and  along  the  banks  of  the  Coin  .« 

into  Massiiehusettg,  periodieal  feverj*  until  lately  not  liaving  betu  ti 
these  aituatinns  for  u  Ion*;  period. 

The  telluric  souree  i.»f  lujilariu  is  proven  by  ilie  fact  of  its  lietn  m 

certain  loealities.      Facts  »how  that  the  toorbifie  agent  remains  ur- 

faee  uf  the  earth.  Persuue  sleeping  in  an  upper  sl-ory  may  escajit  wLiJi  ib«»e 
blecpin;5  on  a  level  with  the  gruuiid  become  affeet-ed.  It  i»  more  abuudtnl  in 
the  night-air  than  during  the  day,  and  hence  the  dis^ease  may  often  be  e^oifwd 
by  avoiding  exposure  in  the  evening,  night,  or  early  in  the  morning.  The 
special  cau.se  of  this  diseui^e  is  not  eliiiiinated  from  the  bodies  of  tho(»e  iiflWtal 
in  such  a  manner  that  the  causation  ever  involves  a  eontagium.  Facts  ibuu- 
dantly  prove  that  the  disease  is  not  communicable  froux  one  pergion  to  autHJiipr 
The  mahinal  fevers  therefore  belong  among  those  diiitinguishcd  aa  purelj 
miai^niatic, 

Variiuis  attempta  have  been  made  to  discover  parasitic  organisoi!*  in  the 
blood  of  persons  affected  with  malarial  fever.  The  so-callvd  aguc-pljiiiu  or 
pahnellau,  which  Salisbury  in  a  paper  published  in  18tili  claimed  to  be  tW 
special  cause  of  malarial  fever,  have  at  prei^nt  only  hist<jrical  interest,  Tlie 
same  may  be  ^atd  of  the  bacilli  winch  Klebd  and  Tommasi-Cmdcli  fuund  io 
the  ground  of  malarial  regions,  and  which  they  supposed  to  be  the  «pt>ciil 
J  use  of  mahiria.  There  is  no  proof  whatever  that  either  the  paliut'lla' uf 
Salisbury  or  the  alleged  bacillus  malarias  of  Klebs  and  Tommasi-rmdtli  »re 
in  any  way  concerned  in  the  production  of  malaria,  Ikidies  which  wcnsdis* 
covered  in  1S81  by  Laveran  in  malarial  blood j  and  which  have  been  naire 
carefully  studied  since  iJ^Si^  by  Marchiafava  and  Celli  in  Home,  deserve  mote 
Berious  consideration,^  These  bodica  are  found  usually  within  red  blood-cor- 
puscles, but  they  may  exist  free  in  the  blood.  They  vary  in  site,  the  tvmgti 
being  about  one-third  the  sixe  of  red  blood -corpuscle*,  but  many  are  BWJiIItt 
and  others  are  larger  than  this.  Many  of  the  bodiea  contain  black  or  difit* 
brown  pigment-granules,  and  others  are  free  from  pigment.  When  un^Uiiic^i 
the  bodies  are  clear  and  homogeneous  in  appearance  (with  the  exception,  [w* 
sibly,  of  included  pigment),  and  so  delicate  that  they  are  not  readily  dMKtci 
The  bodies  can  be  stained  with  fuehsin^  methylene-blue  and  mme  oiWt 
aniline  dyes.      In  stained  specimens  the  shape  of  the  bodies  varies,  fotii* 

pacing  rounds  others  elongated,  crescentie^  and  of  various  other,  often  ^t*rT 
irregular,  shapes.  In  a  drop  of  fresh  blood  the  bodies  are  endowinl  wilH 
the   power  of  movement^  changing   their  shape   in   a   manner  analoguun  10 

rthc  amtebuid  movements  of  white  blood-corpuscles,  and  even  more  fi|»i«fty 
ixocptionally,  movable  tliread^like  filaments  are  atUiched  to  the  bodies,  Tht 
main  point  in  favor  of  these  bodies  being  living  <»rganiBms  is  their  pn;>pirty 
of  amteboid  movement.  They  have  been  found  only  in  the  blood  of  miltriJ 
patients,  and  chiefly  during  a  paroxysm  of  mnlarial  tever.  They  may  bo  pn**' 
ent  in  oidy  a  few  red  corpuscles  or  tbey  may  be  abundant.  Marchiafavtt  ftn«l 
Celli  claim  to  have  produced  typical  intermittent  fever  by  the  injection  intoi 

*  Laveran,  TVaiti  dt^  Fihre^  pahiMtrfA^  Pari«»  1884;  Man^hrafavn  uj}i\  i^eWi,  jwvecd 
article*  in  Forinehntie  it  Medttin  in  1 S83  and  1885.  The  latter  autJiorg  call  tLiisfiU)ipuM^ 
parasitic  orgauiBin,  Piasmo^liiim  malariie. 

Councilman  and  Ablxu  in  ISH'i  desrril»e<l  the  pr€»enc«  in  matarUl  blood  of  imiall 
b valine  corpuai'lea,  nuist  of  which  rontnin  pii;[nent.  These  corpiisrles  ar©  nrobaMy 
ideniical  with  iho«e  found  by  Mnrchiafava  and  CtlU,  (Sje  Coiim-ilman  ami  Abbnt, 
Am,  J  num.  af  thr  Med.  Srifitrm,  I8S.1J 

In  the  prc<'««ltn^  edition  of  this  InMik  the  prcsencv  of  a  hyaline  nivelope  aiuaad 
malarial  pigment  granules  w.-ia  meuiioned. 
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vein  of  a  person  free  from  malarial  history  of  malarial  blood  containing  these 
bodies,  and  to  have  afterward  found  similar  bodies  in  the  blood  of  the  individ- 
uals experimented  upon.*  They  consider  these  bodies  to  be  parasitic  organisms 
which  penetrate  the  red  blood-corpuscles,  which  they  partly  or  wholly  destroy, 
and  in  which  they  elaborate  the  characteristic  malarial  pigment.  If  these  bodies 
be  parasitic  organisms,  they  are  entirely  different  from  bacteria  and  resemble 
amoebae.  It  is  urged,  as  a  point  in  favor  of  the  view  that  the  parasitic  organism 
of  malaria  is  an  amoeba-like  organism  rather  than  a  bacterium,  that  quinine 
exerts  a  much  more  powerful  influence  in  arresting  the  vitality  of  the  amcebae 
than  that  of  the  bacteria.  Attempts  to  cultivate  these  bodies  have  failed.  It 
has  been  urged,  in  opposition  to  the  view  that  these  bodies  are  parasitic  organ- 
isms, that  they  may  be  the  result  of  some  degenerative  or  other  metamorphosis 
in  the  red  blood-corpuscles.  The  possibility  of  such  a  metamorphosis  cannot  be 
denied,  but  it  would  be  without  analogy  in  any  known  pathological  changes.' 
Should  Laveran's  corpuscles  prove  to  be  parasitic  organisms  peculiar  to  mala- 
rial blood,  the  evidence  for  regarding  them  as  the  specific  cause  of  the  disease 
would  of  course  be  very  strong.' 

The  period  of  incubation  is  indefinite.  It  may  be  a  few  days  only  or  a 
few  weeks,  but  it  is  not  infrequently  many  months,  and  perhaps  years  may 
elapse  ai\er  the  reception  of  malaria  before  its  morbid  effects  are  manifested. 
Auxiliary  conditions  often  appear  to  be  necessary  to  give  efl5ciency  to  the  spe- 
cial cause.  An  attack  is  liable  to  occur  after  exposure  to  cold,  over-exertion, 
excesses  in  eating  or  drinking,  etc.  The  activity  of  the  special  cause  is  also 
often  awakened  by  the  occurrence  of  some  other  affection.  The  disease  occurs 
especially  in  the  spring  and  autumn,  probably  in  consequence  of  the  action 
of  auxiliary  causes  in  these  seasons.  The  vernal  intermittents  are  in  general 
milder  than  the  autumnal. 

The  disease  shows  no  preference  for  either  sex  and  it  affects  all  ages. 

If  the  paroxysms  be  caused  by  the  development  and  multiplication  within 
the  body  of  vegetable  organisms,  it  is  to  be  supposed  that  a  crop  sufficient  to 
occasion  an  attack  either  dies  or  is  eliminated  when  the  paroxysm  ends,  and 
that  from  germs  remaining  in  the  system  other  successive  crops  are  produced 
after  definite  periods  of  time  corresponding  to  the  different  types  of  the  dis- 
ease. These  different  types  seem  to  imply  different  varieties  of  the  ague- 
producing  organism. 

Diagnosis. — In  well-marked  cases  the  diagnosis  offers  no  difficulty.  The 
type  is  to  be  determined  by  the  duration  of  the  intervals  and  a  comparison 
of  the  paroxysms.  Latent  and  masked  intermittents  are  not  so  easily  recog- 
nized ;  and  in  arriving  at  a  positive  diagnosis  the  efiect  of  treatment  is  some- 
times to  be  considered.  Febrile  paroxysms  resembling  those  of  intermittent 
fever  are  sometimes  observed  in  connection  with  pulmonary  phthisis.  They 
may  present  the  three  stages  well  marked,  and  recur  at  regular  intervals. 
They  oftener  occur  in  the  afternoon  than  in  the  forenoon,  whereas  the  reverse 
obtains  in  intermittent  fever.  The  coexistence  of  phthisis  is  to  be  taken  into 
account  in  making  this  differential  diagnosis,  as  well  as  the  known  exposure 
to  malaria  or  otherwise.  The  treatment  appropriate  to  intermittent  fever 
will  sometimes  arrest  the  paroxysms  connected  with  phthisis.  Chills  con- 
nected with  suppuration  in  some  of  the  internal  organs  may  suggest  as  proba- 
ble the  action  of  malaria  in  malarial  districts.     The  irregularity  of  their 

*  Gerhardt  had  previously  produced  intermittent  fever  by  the  injection  into  human 
bein|»  of  malarial  l>l(K)d. 

•  Unless  such  an  analopy  exist  in  the  "  AViirmchen"  found  hv  Gniile  in  frog's  Wood. 
'  Laveran's  cor|)ii8cles  have  been  r.enu.nstruted  in  malarial  blood  in  Algiers,  in  Italy, 

and  in  this  country. 
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foecnrrence,  the  inefficacy  of  trealment  speci»llj  directed  io  a  malaml  lf(f^ 

lion»  And  the  discuvery  of  tlie  local  affection  will  iti  time  clear  up  ll»cdii|;- 

iif)%ts.     Happily,  the  remedies*  indicated  in  inalarial  diseases  are  nrt\j  kun- 

I  ftti  in  the  eases  in  which  intermittent  fever  is  incorrectly  supposinl  taeiiit 

ition^  on  the  urinary  passages,  such  us  catheterii^m  and  litbotrity,  fOB^- 

pruduee  paroxysms  resemhling  those  of  intermittent  fever* 

Prognosis, ^ — Ordinary  or  simple  intvermittent  fever  ns  regardfl  immMiuiU 
I  danger  is  not  a  grave  affection.     Whenever  the  disease  invol  ii.ue 

dactger^  it  is  to  be  considered  as  pernicions,  and  not  therefore  1'^  ^lier 

the  head  of  ordinary  or  simple  intennittent  fever.  An  imporiuni  tWt  ir  itut 
ftn  intermittent  fever  at  first  devoid  of  immediate  danger  may  Wcomf  per- 
nicious. An  ordinary  or  simple  intermittent  may  prove  remotely  w»riouf,if 
it  continue  long  or  recur  frequently,  by  inducing  ana*mia,  general  drfk|>fT,«r 
the  malarial  cachexia.  The  remote  eftecta  of  the  disease,  however,  arr  nfrly 
in  themselves  fatal  Difath  may  result  from  the  association  of  intenniUfOt 
fever  with  other  affections.  It  has  been  supposed  that  this  disease  ctcnii 
proieetive  influence  against  the  development  of  pulmonary  tuberculow*.  S<» 
fur  from  this  being  true,  there  is  reason  to  believe  that  it  promotes  the  d^rtU 
opinent  of  the  affection  just  named  in  those  predisposed  to  it.  Il  iitiwtt 
smalt  calamity  to  contract  intermittent  fever,  on  account  of  the  liability  to 
telapse  and  to  its  recurrence  in  connection  with  other  diaeases. 

TaK-iTMBNT, — ^For  the  cure  of  intermittent  fever  medicine*  ^  -j^ 

eifics  if  any  remedies  be  entitled  to  this  appellation.     Thi;*  sta;  J\u 

specially  to  the  salts  of  quinia,  of  which  the  sulphate  and  the  biMil)i)tu(e«r9 

'ani.iti>t    univeri^ally  used  in  this  country.     The  salts  of  ijuinia  will  prumpfljf 

the  recurrence  of  the  paroxysms  of  intermitt-ent  fever  in  ilie  Ttrt 

:  L  <.tf  eases*     It  i«  always  desirable  to  arrest  the  disease  flf*  «nee<liljr  ii 

po<<thU\     Its  morbid  effect fP  are  less  in  proportion  as  it  is  quickly  «rr^§ii^ 

snd  the  Uabirtty  to  relapses  is  diminished.     There  is  no  need  of  prcponitoft 

Ifvaitnent,     This  position  was  t^ken  by  the  author  in  on  article  publiW 

mure  than  forty  years  ago.*     An  experience  embracing  many  hundrf<i  c*m 

I  ill  diJItTenI  cliiuntes  since  the  date  of  that  publication  has  abundantly  cott* 

*  linutHl  the  oiirivetness  of  this  position.     Anide  from   the  delay  in  arru^tinJt 

\  the  disrsase.  the  measures  heretofore  employed   to  prepare  the  sy^ti^ni  for 

r  i>iher  s{>ecial  remedies  were  injurious.     These  measures  r ere  nief- 

•Kartir*.,  emetics,  and  sometimes  bleeding.     Tliev  are  n^^t  im[i(*<te<i 

Ati  Cuk  tr  f  intermittent  fever.     A  eonsiderntinn  of  nr»  '-*rt- 

^  aT*ef ,  nn  :tTi  immediate  employment  of  the  abortive  trt  - 'b* 

lit  tent  fever,  at  first  simple  or  ordinary,  becoming  if^ 

nicious. 

V^tih  respect  to  the  time  of  giving  the  antipenodie  remedy,  my  expcrienW 

ha*  I«hI  me  to  the  conclusion  at  which   Ilretonneau,  Graven*,  Bri<inct,  Tp***** 

9cnn,  Murchii*i>n,  and  others  have  arrived— nam  el  y»  that  it  proves  inr>st  eff^'t* 

ive  when  given  as  near  as  possible  to  the  paroxysm  which  has  pai**icd.    It  ^ 

pnibablc  thai  if  it  ho  given  in  the  eweating  stage  the  chances  of  prevctitiniT  1 

the  next  paroxysm  are  greater  than  if  the  administration   lie  delay etl  uolil  i 

after  this  stage*      As  regards  duses,  the  moi*t  efficietjt  plan  is  to  give  tl"* 

*  Vide  Amenmn  Joumtd  of  the  3Mie*ii  W^iuva;  October  1^41.    TKb  article  contaijii  i 
i  of  obeervations  on  the  emplo>'Tnent  of  qninia.in  aint^le  dose!*  «>f  ' 
tjfmin^i.     At  thjit  time  thLn  treatment  wkk  novel  ami  U4<.L     The 
f\t..  .,  .-  si...  Hr.t  in  ihU  onutUry  to  nmki?  ril)Kervtttinn»»  with  rt*|*ect  i  .  v...   .♦,...»... 
by  lar^e,  i^iti^le  (\u»c»  of  quiaia  without  prepanit«>ry  mcnvciifa  lU 
rrioild  iu  tlie  paroxysm* 
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remedy  so  as  to  produce  evidence  of  cinchonism  as  speedily  as  possible.  This 
object  may  be  accomplished  by  giving  at  a  single  dose  the  quantity  sup- 
posed to  be  required.  This  quantity  for  an  adult  is  between  ten  and  twenty 
grains.  A  dose  of  ten  or  twenty  grains  is  generally  tolerated  by  the  stom- 
ach as  well  as  smaller  doses.  An  objection,  however,  to  this  method  is  that 
the  quantity  estimated  as  sufficient  may  not  be  large  enough  or  it  may 
be  larger  than  is  required.  A  preferable  method,  therefore,  is  to  give  the 
remedy  in  smaller  but  not  in  small  doses,  which  are  to  be  repeated  at  inter- 
vals of  two  or  three  hours  until  cinchonism  is  produced.  The  latter  is  indi- 
cated by  tinnitus  aurium ;  and  this  effect  is  in  general  evidence  that  a 
sufficient  quantity  has  been  administered.  For  an  adult  five  grains  may  be 
given  at  a  dose,  and  repeated  after  four  hours  once,  twice,  or  thrice  if  neces- 
sary for  the  effect  just  stated.  By  this  method  of  treatment  in  a  case  of 
quotidian  type  the  chances  that  another  paroxysm  will  or  will  not  occur  are 
about  even.  In  a  case  of  tertian  type  the  chances  that  another  will  not 
occur  predominate.  If  another  paroxysm  occur  the  same  method  of  treat- 
ment is  to  be  repeated. 

As  regards  the  form  in  which  the  sulphate  of  quinia  may  be  administered, 
it  is  most  efficient  when  given  in  solution,  its  solvency  being  secured  by  the 
addition  of  a  minim  of  the  aromatic  sulphuric  acid  for  each  grain  of  the  salt. 
Owing  to  its  greater  solubility  if  given  in  pills,  powders,  capsules,  or  wafers, 
the  bisulphate  is  to  be  preferred  to  the  sulphate.  If,  owing  to  the  irritability 
of  the  stomach,  the  remedy  be  not  retained  when  given  by  the  mouth,  it  may 
be  given  per  enema.  It  is  readily  absorbed  from  the  intestine,  and  the 
opinion  has  been  held  by  some  that  it  acts  more  efficiently  when  thus  given. 
According  to  most  observers,  however,  the  quantity  when  given  by  the  rec- 
tum should  be  larger  than  when  given  by  the  mouth. 

The  plan  of  treatment  just  described  is  almost  invariably  successful.  If 
it  fail,  there  is  always  reason  to  suspect  that  the  preparation  of  quinia 
employed  is  spurious  or  adulterated.  A  difficulty  in  some  cases  relates  to 
an  intolerance  of  the  remedy.  Some  persons  are  affected  very  unpleasantly 
by  even  small  doses  of  a  salt  of  quinia.  This  intolerance  is  not  infrequently 
imaginary,  but  it  is  sometimes  real.  In  such  cases  small  doses  must  be  given 
or  some  one  of  the  remedies  to  be  presently  mentioned  should  be  substituted. 
As  a  rule,  small  doses  are  curative  in  the  cases  in  which  the  remedy  is  tolerated 
only  in  small  quantities.  On  the  other  hand,  some  persons  are  affected  by  the 
remedy  only  when  full  or  even  large  doses  are  given  ;  and  as  a  rule  such  per- 
sons require  larger  doses  than  others.  Cinchonism  is  evidence  that  the  recjui- 
site  quantity  has  been  given,  but  this  need  not  be  produced  except  in  a  slight 
degree.  The  coexistence  of  another  affection  does  not  contraindicate  the 
plan  of  treatment  which  has  been  described.  In  all  cases  in  which  inter- 
mittent fever  is  complicated  with  other  affections,  the  primary  object  of  treat- 
ment is  to  interrupt  the  paroxysm  as  speedily  as  possible.  In  children  and 
infants  the  doses  are  to  be  less  than  in  adults  in  proportion  to  the  age.  In 
young  children,  owing  to  the  difficulty  of  administration  by  the  mouth,  the 
remedy  may  be  given  per  enema.  It  may  also  be  employed  effectively  by 
inunction,  an  ointment  containing  it  being  rubbed  into  the  axilla  and  groins 
and  over  the  abdomen.  I  have  met  with  a  few  instances  in  which  moderate 
doses  of  quinia  have  produced  menorrhagia,  occurring  at  a  period  when  men- 
struation was  not  due. 

The  hypodermic  injection  may  be  resorted  to  in  cases  of  ordinary  intermit- 
tents  when  the  remedy  is  not  retained  either  by  the  stomach  or  rectum.  This 
mode  of  administration  has  the  advantage  of  economy  as  regards  the  quantity 
of  the  remedy  required,  experimental  observation  appearing  to  show  that  the 
effect  is  three  or  four  times  greater  when  thus  administered  than  when  taken 
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into  the  Btomach.  The  effect  is  aUo  tnnre  quii^kly  induced.  It  %»,  hoi 
in  cases  of  pernieiout*  intermittent  that  the  hypcKlermic  injection  of  »  j»^>hiti.»ii 
of  qniuia  is  of  speeial  value,  by  reason  of  the  cerrairity  and  jiromptrics;*  with 
which  c  inch  on  ism  may  he  induced  by  ihii^  mode  of  adminiMtnitirm.  In  f  imp  If 
intermittents  the  n»k  of  abscesses  at  the  places  where  the  i  tcu 

renders  them  iinadvisablc.     Binz  states  that  pare  aniorj  i  .ni«  , 

of  ijuinia  is  espeeially  well  adapted  for  subcutfineoiis  injection,  diaoi^lviiigtii 
an  cunnl  weight  of  water,  this  not  giving  ri^e  U)  abseesiies. 

After  the  priroxysms  are  interrupted,  the  remedy  whould  he  contiiiufd  In 
umiill  doses,  between  four  and  eight  grains  daily,  for  a  oorifciidenible  perif»d.  h 
18  desirable  to  eontiniie  it  for  several  weeks.  If  anaemia  exi^t  a  fhtUbwlc 
should  be  conjoined.  Relapses  are  prevented  by  this  afl4?r-trettttneut  Tlie 
diet  jihoutd  be  nutritious,  and  a  little  wine  with  moals  is  advisable.  Cuthir- 
ties  nro  to  be  avoided-  Given  before  the  interruption  of  the  parosytmsii.  die; 
conflict  with  that  object.  If  there  be  coustipation,  it  afaould  be  reQit5di«db| 
taild  laxatives  or  enemas. 

The  germ  theory  affords  a  rational  explanation  of  the  specific  efficarj  of 
quinia  in  tins  disease.  This  drug  is  destructive  to  certain  low  urgnni!im!^,ir2il 
its  efficacy  is  due  to  its  action  as  a  parasiticide.  This  statemt*nt  will  ppoMil? 
apply  to  other  remedies  which  have  a  controlling  iufiuence  over  tht?  dtseajN', 

Preparations  of  cinchona  other  than  the  sulphate  of  quinia  arc  more  or  lea 
effective  in  arresting  infermittent  fevcn     The  sulphate  of  quinidiu  op|»ttwto 

{)ossess  an  antiperiodie  power  not  less  than  that  of  the  sulphate  nf  i|uiHiji.  b 
las  less  bitterness  and  is  more  soluble.  The  sulphnte  of  cinchonia  awl  cin* 
ehonidia  are  much  less  effective.  Amorphous  ijuiniii,  called  qninoidiii,  chin- 
oidine,  or  the  precipitated  extract  of  bark,  must  be  given  iu  doses  of  iluabl* 
the  size  of  the  doses  of  sulphate  of  quinia. 

There  are  several  suceedanea  of  the  preparations  of  cinchona  which  «W 
capable  of  arresting  the  disease.     Salicin  is  successful  in  a  certain  prnportijju 
of  cases.   Between  40  iind  60  grains  are  to  be  given  in  an  intermission.   The  >til- 
phnte  of  bebeerine  is  frequently  successful,  and  it  has  been  claimed  in  IwHatf 
of  this  remedy  that  it  does  not  produce  the  ttnplea?«ant  effects  which  arc  wnn^ 
times  caused  by  the  preparations  of  cinchona.      From   15  to  30  grains  i 
be  given  in  the  apyrexial  period.     The  ferrocyanido  of  iron,  or  PrtfH-ij^n  I 
I  have  found  an  efficient  antiperiodie  in  doses  of  between  1  tn 
Patients  take  it  with  reluctance^  its  appearance  suggiAsting  the  i 
Strychnia  and  nux  vomica  often  succeed.     Chloride  of  sodium,  i^iven  lo  tl 
extent  of  8  or  H»  drachms  in  the  apyrexia,  eifecta  a  cure  in  a  certain  profif 
tion  of  eases,     Piperine  sometimes  proves  curative.     3Iany  practitioners  gi^ 
this  remedy  in  combination  with  the  prcparHtions  of  cinchona.    Arsenic  \»  prof 
abh%  next  to  the  preparations  of  cinchona,  the  most  reliable  remedy,    Fowkr' 
arsenical  solution  is  the  form  generally  employ e*i,  given  in  doses  of  5  to  1^ 
drops  three  times  daily  to  an  adult.     The  muriate  of  ammonia,  in  do^es  of 
drachm  in  the  intermission,  appears  to  exert  an  antiperiodie  power.     Nil 
acid  in  doses  of  8  or  10  drops  continued  during  the  intermission   and  pa 
oxysm,  once  in  six  houns,  has  been  found  to  be  efficacious.     The  ioi"  " 
potassium  has  proved  suceesHful  iu  some  cafies  when  the  disea^se  has 
quinia.      To   the  foregoing  are  to   be   added   the  eucalyptus  globiihiiT 
hydrastia.     This  list  might  be  extended.     It  is  to  be  borne  in  mind,  to  jud 
ing  of  the  effect  of  remedies  in  this  disease,  that  it  tend»  intrinsicully  to  r 
arter  a  few  paroxysms  in  a  certain  proportion  of  cases.     All  the  known  rem 
dies  which  may  be  employed  as  suceedanea  of  the  preparations  of  cincb< 
are  much  inferior  to  the  latter.     None  are  to  be  preferred  except  in  6qi 
cases  in   which  from  an  idiosyncrasy  the  preparations  of  cinchona  arc  n' 
tolerated.     They  may  sometimes  come  into  play  where  the  preparations 
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cinchona  cannot  be  procured,  and  they  have  the  advantage  of  being  less 
costly  than  the  latter.. 

The  administration  of  pilocarpine  at  or  shortly  before  the  beginning  of 
the  paroxysm  has  been  found  by  Dr.  Gaspar  Griswold  to  prevent  or  arrest 
the  paroxysm,  and  in  many  instances  there  is  no  recurrence.^  The  remedy 
acts  with  most  certainty  if  administered  hypodermically.  The  dose  for  hypo- 
dermic use  is  one-fif^h  of  a  grain  of  the  muriate  of  pilocarpine  dissolved  in 
ten  minims  of  distilled  water.  Given  by  the  mouth,  the  dose  is  one-fourth 
of  a  grain.  For  feeble  patients  these  doses  should  be  somewhat  reduced. 
This  method  of  treatment  has  sometimes  succeeded  in  effecting  a  cure  when 
the  disease  had  resisted  other  measures.  The  efficacy  of  this  treatment  estab- 
lishes the  fact  that  to  prevent  a  paroxysm  or  to  render  it  abortive  may  be 
sufficient  for  the  cure.  A  full  opiate  at  the  beginning  of  the  cold  stage  often 
appears  to  shorten  and  modify  the  severity  of  the  paroxysm.  It  sometimes, 
inaeed,  acts  as  an  abortive  measure,  and  may  even  effect  a  cure  of  the  disease. 
I  have  known  a  sinapism  applied  over  the  whole  length  of  the  spine  at 
the  beginning  of  the  cold  stage  to  arrest  the  paroxysm  and  effect  a  cure. 
This  result  has  been  obtained  by  dry  cups  applied  to  the  spine  and  by  fric- 
tion with  the  spirits  of  turpentine.  The  method  of  Mcintosh — namely, 
bleeding  in  the  cold  stage — was  sometimes  effectual,  but  for  obvious  reasons 
it  is  not  to  be  recommended.  A  paroxysm  appears  to  be  sometimes  warded 
off  by  taking  to  the  bed  before  the  hour  when  it  is  expected,  and  keeping  up 
warmth  of  the  body  by  bottles  of  hot  water  or  other  means.  External  warmth 
is  useful  in  the  cold  stage,  and  stimulants  may  be  given  internally  if  tolerated 
by  the  stomach.  The  internal  use  of  chloroform  has  been  highly  recommended. 
Given  in  drachm  doses  (either  alone,  followed  immediately  with  cold  water,  or 
suspended  in  mucilage)  at  the  beginning  of  the  paroxysm,  it  has  been  found 
to  arrest  the  chill  and  induce  a  refreshing  sleep,  from  which  the  patient  awakens 
without  prostration.  The  duration  and  severity  of  the  paroxysm  appear  to  be 
lessened  by  this  treatment. 

During  the  hot  stage  relief  is  procured  by  sponging  the  body  with  cold  or 
tepid  water.  Pieces  of  ice,  ice-water,  or  carbonated  water  may  be  taken  freely. 
Daring  the  sweating  stage  comfort  is  promoted  by  wiping  the  body  with  warm 
flannel  and  changing  the  linen  and  bedclothes. 

Ansemia  and  general  dropsy,  occurring  as  sequels,  claim  tonic  remedies, 
into  which  the  preparations  of  cinchona  and  iron  should  enter,  with  nutri- 
tious diet  and  other  hygienic  measures  calculated  to  restore  the  strength  and 
invigorate  the  body.  Enlargement  of  the  spleen  is  to  be  treated  with  the  sul- 
phate of  quinia  or  other  preparations  of  cinchona,  and  a  belladonna  plaster  or 
anodyne  embrocations  applied  over  the  enlarged  organ.  If  these  measures 
fail,  the  iodide  of  potassium  may  be  tried.  Faradization  and  the  cold  douche 
applied  to  the  region  of  the  spleen  have  been  found  useful. 

The  preparations  of  cinchona  and  other  antiperiodic  remedies  are  effica- 
cious as  prophylactics.  Taken  in  small  doses  daily  by  persons  exposed  to 
malaria,  they  ward  off  attacks  of  intermittent  fever  and  they  prevent  relapses. 
There  is  no  foundation  for  the  popular  notion  that  the  prolonged  use  of  the 
sulphate  of  quinia  in  small  or  moderate  doses  is  prejudicial  to  health.  I  have 
known  an  instance  in  which  two  or  three  grains  had  been  taken  daily  for  twenty 
years,  the  person  having  found  by  experience  that  by  this  means  he  was  exempt 
from  relapses  of  intermittent  fever.  Other  means  of  prophylaxis  have  been 
already  stated  in  treating  of  the  causation. 

>  Vide  N,  Y.  Med,  Journal,  Aug.,  1880. 
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Pernicious  Intermittent  Fever, 

Simple  or  ordinary  iiuermitunjt  ftvcr  is  not  uttencltjtl  with  vt^-  *^>  '  40. 
ger ;  but  the  disease  is  souietimea  presented  in  tbriiis  tuore  or  tuq*, 

and  it  may  prove  fatal  within  a  few  days  or  hours.  These  furui-  -  i  n-.  <li^ 
catjo  arc  to  he  considered  apart  from  simple  or  ordinary  intermittent  f<fVi'r,wnl 
collectively  they  constitute  a  variety  of  the  disease  called  pcrm'ciftuA.naiiujnnnt^ 
and  cothjfisfive.  Of  these  names  the  first  is  commonly  adopted  hy  writer*  TU 
torni  cont^estive,  although  nmch  u^ed  in  tlie  Southern  and  Western  pvriiuii'Mf 
this  country,  is  objectionable,  ns  implyine;  that  the  primary  or  CK*cntial  pMbo- 
logical  state  is  congestion — a  doctrine  which  probably  u  incorrect. 

Pernicious  intermittent  fever  occurs  in  i.solatcd  cases  wherever  the  titnplf  <if 
ordinary  variety  of  the  disease  prevails  ;  but^  happily^  such  eases  are  cttr<«iD^I| 
rare.  It,  however,  prevails  at  certain  epochs  in  malarial  regions.  Of  the  mm 
of  intermittent  fever  which  occur  at  these  epochs,  the  prapf>rtion  in  whi4:bihf 
di&iease  is  pernicious  18  more  or  less  large.  In  some  seasons  the  fatal  it?  fn»in 
the  disease  is  very  great,  and  it  constitutes  one  of  the  most  formidahlft  ol 
the  maladies  whicli  the  physician  has  to  encounter.  In  this  coantry  it  kai 
prevailed  chiefly  in  the  Southern  and  Western  States.  In  view  of  the  greut 
danger  attendant  on  pernicious  intermittent  fever,  and  of  the  fact  thit  tU 
success  of  prompt  and  efficient  treatment  is  perhaps  more  conspicuou*  in  tins 
than  in  any  other  malady  invidving  an  equal  amount  of  danger,  ih*  ' 
one  of  great  importance.  It  will^  however,  suffice  to  notice  the  *y 
features  by  which  the  different  forms  are  distinguiahed  from  MUipU'  ur  ^nii 
nary  intermittent  fever,  together  with  the  therapeutical  indications. 

Different  observers  agree  that  in  many,  if  not  in  most,  ciae^  a  peruiciooi 
paroxysm  is  preceded  by  one  or  loore  paroxysms  not  characterized  h)  »nj 
symptoms  denoting  gravity  of  disease;  hence  the  vast  importance,  ci?j»mal]Tf 
whenever  cases  of  the  pernicious  variety  are  known  to  have  occurrvd,  ♦/ 
resorting  in  every  case  at  once  to  prompt  and  efficient  measures  to  intrfTupl 
the  paroxysms.  In  a  certain  proportion  of  cases,  however,  i\w  pcniiwu' 
character  of  the  disease  is  manifested  in  the  first  paroxysm^  and  death  roijr 
take  place  in  that  [laroxysm.  Drake  states  that  the  pernicious  characU5  i« 
sometimes  f^jreshadowed  by  some  «tight  anomaly  in  the  first  paroxysms,  turli 
as  ''  a  partial  numbness  or  coldness  of  the  great  toes  inst4?ad  of  a  n^^uljir  chill* 
or  a  disposition  to  sleep  at  the  access  of  the  paroxysm/'  Acconhng  to  thi* 
author,  in  the  cases  in  which  the  pernicious  character  is  gradually  deruloprJ 
the  cohl  stage  in  the  early  paroxysms  is  not  strongly  marked^  the  hot  »isi^ 
is  imperfectly  develuped,  and  in  the  intermissions  the  patient  may  be  piir<a* 
ing  his  usual  avocations.  Both  patient  and  physician  arc  liable  to  be  tur<»va 
off  their  guard  by  the  mildness  of  the  paroxysms  preceding  the  one  whicli  lA 
pernicious. 

The  symptomatic  features  of  pernicious  paroxysms  vary  much  in  cliflVr>'»t 
eases;  and  on  account  of  these  diversities  this  variety  of  the  disease  diat  l^ 
considered  as  embracing  scvernl  forms.     More  or  less  complete  eoma  rlitniO"! 
teristes  nume  cases,  and  these  cases  are  distinguished  as  comQtofte^  ^uporf^^s  '*i 
apojdfcffc  intermittents.     Other  cases  are  charactenxed  by  delirium  prcctHling 
coma.     The  delirium  is  sometimes  active,  the  patient«  requiring  to  Iw  tH'i 
strained.     Examples  have  fallen  under  my  observation.     Epileptiform  co^ 
vulsifins  occur  in  some  cases.     Intense  jaundice  appears  early  in  the  fio-calk' 
icfrrk  variety.     A  form  called  nhfid  is  characterized  by  notable  reduetit^n  <>1 
temperuture,  the  cxtreniiries  becoming  cold  a.s  marble  or  the  coldness  heiti^^ 
like  that  ipf  a  cadaver.    Profuse  sweating  characterizes  Kmie  eases>    Vouiili 
and  purging  are  not  infrequently  prominent  sympttrms,  leading  to  a  6l 
collapse  like  that  in  cases  of  epiJemic  cholera.     The  eeerotioQ  af  u 
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sometimes  suppressed,  and  albuminuria  is  not  infrequent.  In  a  form  which 
may  be  called  asthenic  there  are  great  restlessness  and  prostration,  with  a 
notably  small,  feeble,  and  irregular  pulse.  The  development  of  well-marked 
febrile  movement,  with  a  full,  regular  pulse  and  heat  of  skin,  is  evidence 
that  the  patient  will  struggle  through  the  paroxysm.  The  danger  to  be 
apprehended  from  another  paroxysm  is  proportionate  to  the  severity  of 
that  from  which  the  patient  emerges  with  safety.  If  the  latter  have 
involved  very  great  risk,  the  next  will  be  likely  to  prove  fatal.  The  pros- 
tration in  the  intermission  is  in  proportion  to  the  severity  of  the  paroxysm. 

Htemafun'c  malarial  /eveVy  which  is  one  of  the  most  important  forms  of 
pernicious  fever,  has  already  been  considered  (p.  924). 

The  DIAGNOSIS  of  all  the  forms  of  pcrniciims  intermittent  fever  is  aided  by 
the  fact  that  as  a  rule  the  dangerous  paroxysm  is  preceded  by  at  least  one 
paroxysm,  and  it  may  be  two  or  three  paroxysms,  devoid  of  any  symptoms 
denoting  danger,  and  by  the  fact  that  the  pernicious  paroxysm  occurs  in 
accordance  with  the  type  of  the  disease.  In  the  forms  characterized  by  coma, 
delirium,  or  convulsions  cerebral  meningitis  and  uraemia  are  to  be  excluded. 
The  former  is  excluded  by  the  absence  of  symptoms  of  cerebral  inflammation 
exclusive  of  those  just  named,  and  the  latter  is  excluded  by  an  examination 
of  the  urine.  Microscopical  examination  may  show  the  presence  in  a  drop  of 
blood  of  black  pigment  and  of  the  peculiar  bodies  described  under  the  head 
of  Causation  in  the  preceding  article.  Enlargement  of  the  spleen  also  has 
diagnostic  significance. 

Of  the  pathology  of  the  several  forms  of  pernicious  as  compared  with  sim^ 
pie  or  ordinary  intermittent  fever,  all  that  can  be  said,  with  our  present  know- 
ledge, is,  that  the  essential  morbid  condition  existing  in  the  latter  variety  in  a 
degree  not  involving  immediate  danger  exists  in  the  former  variety  in  such 
intensity  as  to  prove  highly  dangerous.  Intermittent  fever  is  not  the  only 
affection  which  without  any  essential  change  in  the  nature  of  the  disease  is  in 
some  cases  extremely  mild  and  in  other  cases  extremely  formidable.  Scarlet 
fever  may  be  cited  as  another  striking  example.  The  difference  as  regards 
symptomatic  phenomena  and  gravity  between  pernicious  and  simple  or  ordi- 
nary intermittent  fever  is  not  explained  by  lesions  found  after  death. 

Pernicious  intermittent  fever  is  often  preventable,  and  many  lives  are  saved 
by  timely  efficient  treatment.  It  is  doubtless  prevented  by  promptly  inter- 
rupting paroxysms  before  they  assume  a  pernicious  character.  In  seasons 
when  pernicious  cases  prevail  there  is  much  risk  of  lives  being  sacrificed  by 
the  delay  in  arresting  the  disease  incident  to  the  employment  of  the  so-called 
preparatory  measures  of  treatment.  In  these  seasons  especially  the  curative 
treatment  should  be  resorted  to  at  once  in  all  cases  of  intermittent  fever,  and 
the  disease  should  be  arrested  as  speedily  as  possible.  When  the  disease  has 
become  pernicious  there  are  two  great  objects  of  treatment.  One  of  these  is 
to  carry  the  patient  safely  through  an  existing  paroxysm ;  the  other  is  to 
prevent  another  paroxysm. 

With  reference  to  the  first  of  these  objects,  the  indications  differ  according 
to  the  differences  of  form  which  pernicious  paroxysms  assume  and  according 
to  the  symptoms  whatever  may  be  the  form.  Enfeebled  action  of  the  heart 
always  calls  for  stimulants,  alcoholic,  ethereal,  and  aromatic,  severally  or  col- 
lectively. In  many  cases  the  danger  of  the  disease  is  manifested  chiefly  by 
the  symptoms  referable  to  the  circulation.  In  these  cases  the  all-important 
indication  is  to  strengthen  the  heart's  action.  Coma,  unaccompanied  by  aug- 
mented force  of  the  circulation  and  increased  heat,  does  not  call  for  blood- 
letting. Bloodletting  has  been  employed  in  the  cold  stage  of  pernicious  par- 
oxysms of  intermittent  fever.  That  patients  have  recovered  under  this  treat- 
ment by  no  means  proves  that  it  is  devoid  of  danger.  It  is  admissible  only 
64 
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wlien  tlie  eymptoms  denote  active  cerebral  congest 3.. n,     Lnlrlncss  of  tut  mrwi 
face  is  an  indicatit»n  for  the  external  ap^dicfttion  of  heat  hy  tueani^  of  tirua 
bkiikots,  bottles  of  hot  water,  etc  ^  and  for  intenial  ^tttuiilanu^.     Vi»Taili«L' 
and  purging  are  to  be  restrained  by  npiates  jriven   by  the  uiouth  or  mMum. 
Opiates  are  also  indicated    by  restlessness^  delirium,  and   ennvuUiftnj^      la 
connection  with  the  latter  the  kidtieya  arc  to  be  intemigated  with  rf'ftffenoe 
to  the  existence  of  urietuia,     Enietic^fi  jjive»»  at  the  beuinninj:  of  the  ptroi- 
ymUj  although  they  have  been  much  used,  arc  of  doubtful  utility,  and  c»ihir- 
ties  should  never  be  giveo.     Chloroform  in  drachm  do^ej*  deserves  fiirtKof  ' 
trial  as  a  means  of  abridging  the  cold  stage.     The  doses  Hhould  be  rcpett^Ml  i 
until  the  hypnotic  effect  of  the  remedy  i^^  obtained.    Piloc^arpine,  Rdininrrtm4  j 
hypodermieally,  will  become  an  invaluahle  remedy  if  it  prove  aa  succwiifd 
in  arresting  a  pernicious  paroxysiu  as  it  is  in  cases  of  a  simple  intcrnjitl^ftt 
fever. 

The  second  object — namely,  to  prevent  another  paroxysiu — »hould  ^mt  i 
int<j  the  treatment  before  the  paroxysm,  attended  with  more  or  less  imioediite 
danger,  is  ended.     With  reference  to  this  object  nothing  can  take  the  pli« 
t)f  the  preparations  of  cinchona.     The  suecedanea  of  these  preparation!  trie  1 
not  to  be  relied  upon  if  the  latter  can  be  obtained.     The  sulphate,  bisulphat*, 
or  the  muriate  of  quinia  should  be  given  during  the  paroxysm,  and  civeTi  io 
larger  doses  than  in  cases  of  ordinary  intjermlttent  fever,  in  view  of  ihc  taaly 
greater  importance  of  arresting  the  disease,  and  because  the  tolerance  ttf  |li<^ 
remedy  is  often  much  greater.      It  is  to  be  given  during  the  paroxy«n»»  not 
for  its  immediate  effect,  but  to  render  mori)  sure  the  prevention  of  aaotb^rr 
paroxysm.     A  scruple  of  the  sulphate  of  quinia  may  be  given  at  ocjc^  ^ 
the  mouth  to  an  adult,  and  a  larger  r|uantity  if  given  by  the  rectum,     AIWt 
three  or  four  hours,  if  there  be  no  evidence  of  cinchonism,  the  doj»e  may  k  I 
repeated.     It  is  to  be  continued  after  the  patient  has  emerged  from  tliepV^J 
oxysm  in  dosf»s  of  between  10  and  2«»  grains,  the  inl^'rvals  between  tlu»  do*** . 
being  sufficient  to  indicate  the  effect  of  each  dose.     Cinchonism  sKoald  U 
produced  and  maintained  during  the  intermission  without  rr^  the 

quantity  re^juired;  but  to  produce  this  effect  the  cnormonsdi*  hare  i 

sometimes  heen  given  are  never  necessary.  Promptness  and  boidncftp  iin*  iffl* 
p(»rtant^  hut  excessive  cinchonism  is  not  advi.*^ab!e,  and  it  ia  to  he  banie  10 
mind  that  permanent  blindness  and  deafness  have  resulted  from  the  oso  «f 
quinia  in  enormous  doses.  By  pursuing  the  plan  just  stated  the  rcmp<jT 
may  be  emjdoyed  as  freely  as  may  be  necessary  to  obtain  to  the  fullest  ext^'^t 
it's  remedial  influence,  without  incurring  much  risk  of  injury  from  its  toitin»l 
effect.  In  a  case  in  which  it  was  considered  that  the  life  f)f  the  psttvot 
depended  on  the  prevention  of  another  paroxysm,  120  grains  of  quinia  wiTC 
given  in  divided  doses  in  about  twenty -four  hours.  The  paroxysm  fra*|ifO* 
vented,  but  suddenlvr  without  having  previously  had  symptMui*  of  miich  fin- 
chonisra,  he  became  completely  blind  and  almost  compb^i^Jy  deaf  ^\*tn«7  ! 
be  imagined,  great  anxiety  was  felt:  but.  happily,  at  the  end  i  '     '  "Hr* 

both  the  blindness  and  deafness  had  disappeared^  and  the  pni  n?<l  | 

without  any  further  untoward  syiMpt-oms. 

The  administration  of  quinia  by  means  of  hypodeniiro  inject f/»n«  1t^«  1 
found  efficient  in  cases  of  pernicious  intermittent   charact^rizr  '  a^^ 

inability  to  swallow.     It  maybe  resorted  to  when»  from  ifrl'  ;  lb*  ] 

stomach,  the  remedy  will   not  be  retained  if  given  by  ihe  moutiL 

The  nostrum  called  Warburg's  tincture  is  highly  rec<^)mmended  by  many  j 
Kast  Indian  physicians  in  the  treatment  of  pemioloua  aa  well  as  of  ma^^ 
intermittent  feven 

The  pernicious  paroxysm  having  been  experienced,  at  th#*  tline  irhe«j 
another  paroxysm  is  to  be  expected,  provided  the  ty\Hi  be  kuowii,  tinl  «l| 
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id  and  third  day  if  the  type  be  not  ascertained,  the  patient  should 
at  the  hour  when  the  recurrence  is  likely  to  take  place,  and  the 
aid  be  kept  warm  by  artificial  heat  and  hot,  stimulating  drinks.  An 
11  render  more  sure  the  prevention  of  the  dreaded  paroxysm. 
;he  interruption  of  the  paroxysms  some  one  of  the  preparations  of 
should  be  continued  in  tonic  doses,  with  a  nutritious  diet  and  other 
e  measures.  After  both  the  pernicious  and  simple  variety  of  inter- 
ever,  if  the  malarious  cachexia  remain  in  spite  of  appropriate  meas- 
'catment,  removal  to  a  situation  without  the  sphere  of  the  malarious 
during  the  season  when  this  influence  is  rife  is  to  be  advised. 


CHAPTER    V. 

PERIODICAL  FEVERS  (Concluded). 

mittent  and  Typho-malarial  Fever :  Anatomical  Characters ;  Clinical  History ; 
>gical  Character  and  Causation  ;  Diagnosis;  Prognosis;  Treatment.— Pernicious 
ent  Fever.— Yellow  Fever :  Anatomical  Characters;  Clinical  History;  Causa- 
Haguosis;  Prognosis;  Treatment;  Prevention. 

IM  of  periodical  fever  is  distinguished  by  the  occurrence  of  rcmis- 
8  instead  of  intermissions,  and  hence  is.  called  remiftoit  /evfr.  It  is 
?n  as  Ultoiis  rtinittent  or  bilimts  fever.  The  term  bilious  is  superflu- 
80  far  as  it  has  any  significance,  tends  to  perpetuate  a  pathological 
between  simple  remittent  and  intermittent  fever  there  is  a  close  rela- 
They  are  mutually  convertible  into  each  other,  they  undoubtedly 
he  same  special  cause,  and  they  are  controlled  by  the  same  specific 
The  propriety  of  recognizing  remittent  as  distinct  from  intcrmit- 
r  is  denied  by  some  writers.  Bouillaud  calls  it  a  "  real  nosological 
ation  '' !  There  is,  however,  a  practical  convenience  in  considering  the 
8  as  separate  affections,  admitting  that  they  are  essentially  identical, 
tent  fever  and  typhoid  fever  may  be  associated.  Not  only  may  the 
resent  typhoid  phenomena  or  the  typhoid  state,  but  the  two  diseases 
^  infrequently  in  combination.  This  statement  embodies  an  opinion 
a  long  time  by  practitioners  in  malarial  sections  of  tl.is  country,  and 
d  especially  by  Prof.  Dickson.  Dr.  Drake  also  maintained  this  opin- 
ig  the  combined  affection  remitto-typhous  fever.*  I  have  for  more 
rty-five  years  advocated  this  opinion  in  medical  teaching.*  More 
it  has  been  proposed  to  employ  a  name  denoting  the  union  of  the 
tionSf  and  the  term  h/pho-maiarinl  fever  has  been  introduced  by  Dr. 
.  Woodward.'  I  shall  adopt  this  name,  and  consider  remittent  and 
ilarial  fever  conjointly.  The  facts  which  show  the  blending  of  remit- 
typhoid  fever  will  be  noticed  under  the  heads  of  Pathological  Cha- 
id  Causation. 

The  Principal  Diseases  of  the  Interim-  Valley  of  North  America j  Second  Series, 

hia,  1854,  p.  657. 

irtiole  by  the  author,  in  the  Buffalo  Med.  Journal,  1857. 

Ouilines'of  the  Oiief  Camp  Diseases  of  the  United  States  Ai^y^  e/c,  by  Joseph 

IToodward,  M.  D.,  Aasistaut  Surgeon  U.  S.  Army,  etc.,  1863. 
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Simple  Remittent  and  Typho-malarial  Fever. 

By  the  term  gtiuiple  reuiiUeiit  fever  is  meurit  reuiitteru  nut  assodntfH  viA  i 
typlioid  fever  and  not  accumpttUUid  by  symptoms  of  gravity  ctititlirig  it  in  N 
called  pernitnou».      Pernicious   rctnillutit  fever  will  claim   a   brii-f  «epim« 
notice,     Typho-malariai  fever  will  be  eonsiiJered  in  conjunction  with  «iispl« 
remitteDt  fever- 

AvATOMicAL  Characters, — The  cburart eristic  lesion  of  remittent' 
eonsists  in  the  presence  of  dark  pigment-granulej^  in  the  blood  antl  in  vsm 
organs  of  the  body.     The  parts  chiefly  affeeted  are  the  &pleen»  the  Uvi 
the  marrow  of  the  bones.     When  containeil  in  the  circulatinji  btootl  th 
ment  may  be  found  in  the  blootl-vesscls  of  any  part  of  the  Ixidy.    Thej 
ence  of  the  pigment  in  the  blood  eonstitutes  the  condition  called  mriam 
The  pigmentation  of  organs  is  sometimes  called  ttulnuoxi*,     M<4anjeiuii  mi! 
melanosis  attend  remittent  fever,  pernicious  malarial  fever**.  I  .r*  -.  .mnnn  ? 
intermittent  fever,  and  sometimes  the  malarial  cachexia,     Th< 
mentation  depends  upon  tlie  duration  and  the  severity  of  the  tn.*.,* 
tion.     It  is  therefore  most  tnteude  in  eonnectioo  with  the  severu  mtlanill 
infection  of  warm  climates. 

During  a  paroxysm  of  malarial  fever  the  spli^en  is  enlarged  from  hf\ 
noniia.     This  swelling  at  first  subsides  during  an  intermi^ion,  but 
influence  of  prolonged  malarial  infectiun  the  organ  becotiie*  perm 
Urged,  constituting  the  so-called  ague-ciike.     The  color  uf  the  tiwulLni 
varies  between  dark-red  or  brownish-  and  bluish-blaek  in  projHirtion  ' 
amount  of  pigment  present.    The  eonsislvnee  is  aoft  when  the  enlargeo 
recent  or  whiu  ijcath  has  occurred  during  a  febrile  paroxysm.     If  tbep 
been  no  recent  attacks  the  con.sistence  is  firm.    The  swelling  at  first  ii»  i 
liypenemia;  and  subsequently  there  is  hypeqilasia  of  the  cellular  olem« 
the  spleen,  with  new  formation  and  thickening  of  its  connective-tissue  fnUJUfr- 
work.    The  pigment  is  in  the  form  of  granules  and  of  larger  masses,  and  utoth. 
tained  chiefly  within  cells  and  within  the  hyaline  bodies  described  on  p,  lOOlJ 
In  recent  cases  its  color  is  reddish-brown,  and  later  it  becomes  bla^'k.   Thepii? 
ment  is  in  the  splenic  pulp,  and  is  also  accumulated  about  the  blood*v«*«sols, 
especially  around  the  veins.     It  is  contained  also  within  the  splenic  nmJ 
Little  or  no  pigment  is  fontid  in  the  Malpighian  bwlles  in  most  <•»«».    ThiT 
cells  pontainitig  the  pigment  are  chietly  the  lymphoid  cells,  which  con^itol4 
the  principal  cellular  eletneuts  of  the  spleen.     Piijment  is  also  contained  in 
larger  and   more  granular  celLs,  and  in  long  fusiform  cells  which  are  coakii*! 
ered   to  be  endothelial  cells  of  the  veins. 

The  liver  in  most  eases  is  enlarged,  but  in  cases  of  long  duration  it  tniy  I 
atrophic.     The  consistence  is  usually  more  or  less  softened.     The  orgaa  pn 
sents  a  bronze,  chocolate,  or  slate  color.    It  is  called  the  bronfed  liver  tndtli^ 
pigment  liver.     It  usually  is  hyperscmic.     The  pigment^granulea  ari?  f*>aff 
both  in  the  interlobular  tissue  and  within  the  lobules,     They  are  end** 
chiefly  within  cells.     They  exist  partly  within  the  blood- ves^^els  and  pinjl 
in  the  extra  vascular  tissue.     The  pigment  is  chiefly  found  within  lynjjpboiT 
cells,  but  also  in   fusifonn,  and  sometimes  in  stellate*  cells.     The  fu«f"i 
cells  are  considered  by  many  writers  to  be  derived  from  the  spleen*  as  sitnil 
cells  exist  there  and  as  the  same  cells  are  found  in  the  bhmd  uf  the  eplcajl 
and  portal  veins.     The  mehin«?mic  pigment  does  not  exist  within  the  he 
cells.    These  cells,  however,  usually  contain  a  considerable  amount  nf  J 
ish-brown  pigment  derived  from  tlie  biliary  coloring  tnattcrs.     Accor 
Kelsch^  there  is  an  increased  number  of  lymphoid  cells  in  the  intrrloHM 
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tissue.  This  writer  also  maintains  that  a  form  of  cirrhosis  may  be  produced 
by  malarial  affection  of  the  liver. 

Pigment  is  found  in  the  marrow  of  the  bones,  both  outside  of  and  within 
the  blood-vessels.  It  is  contained  in  lymphoid  cells.  Pigmentation  of  the 
brain  forms  a  marked  lesion  in  some  cases  of  melansemia.  The  change  in 
color  is  most  evident  in  the  gray  matter,  which  acquires  a  dark-gray  or  slate 
color  contrasting  markedly  with  the  white  matter.  When  the  change  is 
intense  the  white  matter  also  has  a  dirty  grayish  tint  and  presents  many 
puncta  vasculosa.  In  some  severe  cases  capillary  hemorrhages  have  been 
found  in  large  number.  These  extravasations  have  been  attributed  to  plug- 
ging up  of  the  small  cerebral  blood-vessels  with  pigment.  In  melannDmic 
brains  the  pigment  is  present  chiefly  within  the  small  blood-vessels.  It  is 
also  found  in  the  walls  of  the  vessels  and  in  the  perivascular  spaces.  The 
pigment  does  not  exist  in  large  amount  in  the  brain  unless  it  be  also  present 
in  the  circulating  blood.  If  pigment  be  present  in  the  kidney,  it  is  met  with 
chiefly  in  the  glomeruli.  The  accumulation  of  pigment  in  other  organs  than 
those  named  is  not  great.  It  may  be  found  in  lymphatic  glands,  in  the 
spinal  cord,  in  the  lungs,  in  the  pancreas,  in  the  skin,  in  mucous  membranes, 
etc.     In  these  situations  it  is  contained  within  the  blood-vessels. 

The  characters  of  the  pigment  in  the  blood,  the  source  of  the  pigment,  and 
the  relations  between  the  pigmentation  of  organs  and  the  presence  of  pig- 
ment in  the  blood  are  subjects  which  have  been  discussed  in  the  article  on 
Melanacmia  in  Part  I.  (p.  78). 

After  death  from  remittent  fever  more  or  less  congestion  and  inflammation 
of  the  stomach  and  of  the  intestine  are  frequently  found.  The  mucous  mem- 
brane of  these  parts  may  present  ecchymoses.  The  solitary  glands  and  Peyer's 
patches  may  be  swollen.  The  latter  often  present  the  shaven-beard  appear- 
ance. 

The  same  parenchymatous  and  hyaline  degenerations  which  have  been 
described  under  the  head  of  Typhoid  Fever  have  also  been  found  after 
death  from  severe  malarial  fevers. 

Acute  nephritis,  dysentery,  and  pneumonia  are  rare  complications  of  this 


In  typho-malarial  fever,  in  addition  to  appearances  characteristic  of  mala- 
rial disease,  the  abdominal  lesions  which  are  essentially  those  characteristic 
of  typhoid  fever  are  found  after  death.' 

Clinical  ITistory. — Under  this  head  I  shall  present  a  brief  sketch  of 
simple  remittent  fever  as  regards  especially  its  distinctive  features,  and 
afterward  of  typho-malarial  fever. 

Simple  remittent  fever  often  begins  abruptly,  but  in  a  certain  propor- 
tion of  cases  it  has  a  brief  forming  stage,  the  prodromes  being  the  same 
aa  those  attending  the  development  of  other  fevers.  The  febrile  career 
begins  with  a  chill  more  or  less  pronounced,  either  with  or  without  rigor. 
During  the  chill,  as  in  the  cold  stage  of  an  intermittent  paroxysm,  the  tem- 
perature of  the  body  is  actually  raised,  as  shown  by  the  thermometer  in  the 
axilla.  The  attack  is  ofteiier  before  than  after  mid-day.  Febrile  nu»vement 
follows,  varying  in  intensity  in  different  cases,  accompanied  with  cephalalgia, 
pain  in  the  loins,  etc.  The  thermometer  in  the  axilla  shows  an  increase  of 
temperature  of  between  2°  and  10°  above  the  range  of  health.  The  febrile 
movement  continues  unabated  for  six,  twelve,  eighteen,  twenty-four,  and  even 
forty-eight  hours,  and  then  notably  subsides ;  the  pulse  falls  in  frequency, 

*  Woodward  at  first  believed  tliat  the  intestinal  ulcers  of  trpho-malarial  fever  pre- 
sent certain  peculiarities  which  distinguish  them  from  those  of  ordinary  typhoid  fever. 
Extended  studies  led  him  to  abandon  this  view. 
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the  skin  becomes  moist,  tljc  patient  is  camparatiiroly  comfortable,  &Q 
obtain  refreshing  sleep.  The  febrile  muveiuent,  however,  does  not  diK 
there  is  not  apyrexia ;  and  there  is  a  remission,  not  an  interuiiji^ion. 
toioperature  in  the  remission,  as  compared  with  the  exacerbation,  J3  ndUMjl 
decreased,  sometimes  falling  nearly  to  the  normal  etundard.  The  remi*?»ion  i 
likely  to  occur  during'  the  night.  The  degree  of  abatement  of  febnlij  om&^J 
ment  varies  in  different  cases,  soraetimes  a|>proximaiing  t^ 
sometimes  the  remlMsion  being  slight.  The  duration  »>f  the 
between  two  or  three  hours  and  one  or  two  days.  At  the  end  uJ  tlic  ffiSI 
sion  another  chiil  may  occur,  but  it  is  often  wanting^  and  if  pre»^»nt  16] 
ally  slight.  The  febrile  movement  is  renewed  with  »s  much  or  more  IQ 
than  before  the  remission.  A  series  of  remissions  may  ensue,  recurring  i 
ular  suoeession,  and^  as  regards  the  intervals^  corresponding  to  the  qurtti<!ui^ 
tertian,  or  frequently  the  double  tertian  type  of  an  intermittent  lever,  Iiii 
ca^e  umler  my  observation  the  double  quotidian  type  was  represented  h^  th 
remissions;  that  is,  two  distinct  exacerbations  occurred  daily.  The  nfoiip 
fijons  sometimes  recur  irregularly.  DilTerent  cai?es  differ  as  regards  the  imn 
ber  of  remissions.  There  may  be  but  a  single  rembision,  or,  on  iUe  otl»n 
hand,  remissions  may  occur  regularly  tbrotigh  the  whole  course  of  Uj«*  ili^ 
ease.  The  latter  is  rare.  In  general  the  remissions  cease  to  be  distiafij 
a  few  days,  and  sooner  or  later  the  fever  becomes  continuous.  Tlie  ] 
career  ends  during  the  second  or  third  week.  It  eventuates  in  inter 
fever  in  a  certain  proportion  of  cases.  In  some  cases  the  diseas*^  is  | 
by  intermittent  fever,  remissions  taking  the  phiee  of  the  intermissions, 
ing  the  remissions  there  is  a  marked  abatement  of  the  temperature  nf  tfl 
body,  the  temperature  during  the  exacerbations  being  notably  in* : 
this  respect  remittent  fever  differs  from  typhoid  fever  exclusive  ot 
of  defervescence  in  the  latter  disease.  The  fall  in  temperature,  as  ebiMn  li| 
the  thermometer,  may  denote  remissions  which  are  imt  rendered  appamu;  { 
the  general  symptoms. 

Early  in  the  fever  nausea  and  romiting  generally  occur,  and  arc  frpcjaeuil 
prominent  symptoms,  continuing  more  ur  le<s  throughout  the  fVbrilo  c»T! 
The  matter  vomited  is  greenish  or  yellowish  in  color.  Pain  or  uooisift 
is  usually  referred  to  the  region  of  the  stomach,  and  there  Is  lendcrnojt** 
pressure  over  the  epigastrium.  l>iarrlm?a,  tympantlesT  and  iliac  teodinifi 
are  wanting.  Sordes  is  rarely  observed.  JJelirium  is  rarely  a  proniiudj 
feature,  and  when  present  it  is  due  to  the  intensity  of  ftl 
The  urine  is  scanty,  its  coloring  matter  h  increased,  and  il<»  , 
is  high.  It  is  mrely  albuminous.  Jaundice  occurs  iu  a  certain  pnip 
of  cases. 

If  simjile  remittent  fever  be  protracted,  certain  symptoms  denotinjr  t^ 
typhoid  state  may  appear— namely,  low  delirium,  surdes,  subsultus  temhwutl 
etc.  These  symptoms  are  not  sufficient  to  show  the  union  of  typhoid  f«?v0 
and  remittent  fever.  They  are  liable  to  occur  in  all  fevers  luid  iu  varioK 
other  affections. 

In   typho-malarial   fever  the  symptoms  distinctive  of  typhoid  fever  ill 
intermingled  with  those  of  periodicul   fever.     The  symptoms  referred  tn  «^ 
those  connected  with  the  abdominal  lesions  of  typhoid  fever — namely,  tlin 
rhtEtt,  tympanites,  and  iliac  tenderness.     These  symptoms  l>ccome  uiofc 
less  marked  during  the  second  week  of  the  cann^r  of  the  diseases     The*«li 
racteristic  eruption  of  typhoid  fever  may  be  observed.    The  ataxic  »vmp 
belonging  to  the  typhoid  stale — namely,  low  delirium,  dcafnei^s,  ^ubsultl 
dinum,etc, — occur  more  frequently,  earlier,  and  in  a  more  marked  dcg 
in  connection  with  simple  remittent  fever      Enlarg<^mrnt  and  suppur 
one  or  both  parotids  are  sometimes  ob^erved  iu  v^ihts  of  tvpho^uialam 
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This  form  of  fever  is  preceded  by  a  forming  stage  longer  than  in  cases  of 
simple  remittent  fever.  The  duration  of  the  febrile  career  is  longer  and  the 
gravity  of  the  disease  is  greater.  Perforation  of  the  intestine  is  liable  to 
occur.  Bronchitis  is  a  common  complication,  and  pneumonitis  is  developed 
ofteDer  than  in  simple  remittent  fever.  Convalescence  is  likely  to  be  pro- 
tracted in  cases  of  typho-malarial  fever.  Distinct  malarial  paroxysms  oflen 
occur  during  convalescence.  In  different  cases  of  the  disease  the  phenomena 
of  typhoid  fever  and  of  periodical  fever  arc  intermingled  in  varying  propor- 
tions, in  some  cases  the  periodical  and  in  other  cases  the  typhoid  phenomena 
preponderating.  In  proportion  as  the  phenomena  of  the  one  or  the  other  dis- 
ease predominate  cases  will  approximate,  on  the  one  hand,  to  simple  remittent, 
and  on  the  other  hand  to  typhoid  fever. 

Pathological  Character  and  Causation. — Simple  remittent  fever, 
as  regards  its  essential  pathological  character,  does  not  differ  from  intermit- 
tent fever.  Both  are  due  to  the  special  poison  known  as  malaria.  True 
remittent  fever  is  never  contracted  elsewhere  than  in  malarial  situations. 
The  distinction  between  the  two  diseases  is  nosological  rather  than  patho- 
logical. 

Typho-malarial  fever  is  caused  by  the  combined  action  of  malaria  and  the 
special  cause  of  typhoid  fever.  Practitioners  in  malarial  situations  have 
been  accustomed  to  say  that  remittent  becomes  converted  into  typhoid  fever. 
This  mode  of  expression  is  not  accurate.  There  is  not  a  metamorphosis  of  the 
one  disease  into  the  other,  but  a  combination  of  both  diseases,  the  phenomena 
of  the  one  or  of  the  other  disease  predominating  in  different  cases.  Typho- 
malarial  fever  is  not  a  distinct  type  of  fever.  It  is,  however,  of  great 
importance  to  recognize  the  combination  of  typhoid  and  of  malarial  fever.' 

Cases  of  typho-malarial  fever  occur  in  most  if  not  in  all  malarial  regions. 
This  fact  shows  that  the  special  cause  of  typhoid  fever  is  not  held  in  abey- 
ance by  the  prevalence  of  malaria,  and  produced  only  after  the  latter  dis- 
appears. The  extinction  of  malaria  is  followed  by  cases  of  unmixed  typhoid 
fever,  and  hence  it  has  appeared  as  if  the  latter  follows  in  the  wake  of  the 
periodical  fevers.  The  typho-malarial  fever  prevailed  largely  among  the 
United  States  troops  in  certain  situations  during  the  recent  civil  war.  espe- 
cially in  the  Army  of  the  Potomac  in  the  Peninsular  campaign  of  18G2, 
when  it  was  known  as  the  Chickahoniiny  fever.  It  was  called  elsewhere  dur- 
ing the  war  ramp  fever. 

Simple  remittent  and  typho-malarial  fever  prevail  especially  in  the  autumnal 
season.  Persons  of  all  ages  are  liable  to  be  affected  with  simple  remittent 
fever.  There  is  no  evidence  that  this  fever  is  ever  contagious,  or  that  the 
malarial  poison  producing  it  is  portable.  Its  occurrence  affords  no  protection 
against  its  recurrence. 

Diagnosis. — Simple  remittent  fever  is  readily  discriminated  from  simple 
intermittent  fever  by  the  occurrence  of  notable  remissions  instead  of  inter- 
missions. The  thermometer  in  the  axilla  may  show  the  occurrence  of  these 
when  they  are  not  distinctly  manifested  by  symptoms  aside  from  those  relating 
to  the  temperature  of  the  body.  A  notable  variation  in  temperature  at  differ- 
ent periods  of  the  day  in  the  early  part  of  the  disease,  the  mercury  rising  to 
a  high  point  at  one  period  and  falling  nearly  within  the  range  of  health  at 
another  period,  warrants  the  exclusion  of  tyj)hoid  fever.  Exclusive  of  remis- 
sions the  differential  diagnosis  involves  the  following  points: 

The  abdominal  symptoms  of  typhoid  fever  are  wanting  in  simple  remittent 

*  Vide  article  by  Woodward  on  "  Typho-malarial  Fever,"  in  the  Tra/ndoctiom  of  lk€ 
InUnuUional  Mtdical  CcnigrtiiSj  Philadelphia,  lb77,  p.  305. 


lOlG 


PERIODICAL  FEVEBS. 


f»»ver,  and  in  pltu'e  of  these  nre  tlie  giiHtnc  Fyiuptoms  <1' 

X^f — ^namely,  xiau.sc*tt  luul  vo!nitin|z,  with  U'TidtTrierss  owt  tli 

ataxic  svinptoiuj*  uf  the  ly[>hriid  statf  sire  either  wiintltig  iti  - 

fever  or  they  oceur  ut  a  lut-er  peritwl.     Tlie  typhoid  eruptioii  i- 

acoe?$s  is  much  uftetier  aUrupt  mid   uecouiparjiod  hy  tk  mure  pntnouticfji^ 

Paroxysnid  of  iutcrmitieut  lever  tire  liuhh*  to  occur  at  the  eh»ge  of  a  r«*a 

fever     Finally,  rcniitteut  fever  is  dcvelopiiii  only  in  malarial  diMrieiiwi 

person*  who  have  heen  exposed  tu  malaria.     Ther«  eun  b«  tio  qU(»Uon  u  l«J 

this  diflerential  diagnosis  in  cases  of  dieease  occnrriiig  in  a  ^ituftnon  nhcirt] 

malaria  is  known  not  to  exist  and  when  the  piitieiit  U  knowti  fioi  k>  i 

been   within  a  malarial  influence. 

Typho-nialarial  fever  i.^  discriminated,  on  the  one  hand,  from  winpfp  wmiV 
tent  fever  by  the  characteristic  events  of  typhoid  fever — namely,  the  iihclamj. 
nal  &ymptom«,  the  eruption  in  &onic  ciide**,  the  earlier  oceurreni- 
phenomena,  epis^laxis,  and  occasionally  intestinal  perforation      If 
inated,  on  the  other  hand,  from  unmixed  typhoid  fever  1 
events  of  periodical  fever — namely,  remisj^ions,  gastric  >- 
and  the  termination  in  &ome  casej*  in  intermittent  fever.     1  i 
typho-mahirial  fever  by  means  of  positive  symptoms  may  b« 
cially  if  the  abdominal  symptoms  and  the  eruption  of  typhoid  be  atiMrw,  u^ 
ia  fref|uenll^^  the  ea.'ie.     The  diagnosis  is  to  be  ba»ed  on  tfje  presence  uf  toflTCI 
or  less  of  the  symptoms  belonging  to  malarial  and  lo  typhoid  fever,  and  < 
negative  facte  which  serve  to  exclude  other  fevers 

Prognosis, ^ — Simple  remittent  fever  in  itself  does  run  mvojvt.'  (i:ii»g 
life.  In  fatal  cases  the  termination  u  due  to  coexisting  aflfectious.  Of  ( 
it  i&  to  be  nnder-^tood  that  ea^esof  pernicious  remittent  fevttr  are  not  iiicli 
under  the  head  c>f  simple  remitt-eut  fever  An  attack  of  remittetit  fevcrj 
leaver  behind  it  a  liability  to  subsequent  attacks  of  intermittent  fever,  Jiiid  ill 
liable  to  be  followed  by  the  8ei|uela  of  the  latter  diMcase^ — namely,  enlafj;«i| 
itpleen,  aniemiftt  atid  general  dropsy.  This  diseaj«e  diHerts  much  in  scvLntvttj 
different  times  and  places  and  in  different  caj*ea  at  the  same  time  and  pbcfl.^ 
Ah  a  rule,  it  is  likely  to  be  more  severe  in  tropical  than  in  temperate  clitaalrv  j 

Typho-mahirial  fever  \&  a  much  graver  affection  than  i^iimple  remittent  ffitr,, 
and  it  is  certainly  not  less  grave  than  typhoid  disconnected  from  iiJAi»riiH 
fever.  Like  the  latter,  the  rate  of  mortality  differs  at  different  tiiueji  »n<l| 
places,  owing  to  differences  as  regards  the  intrinsic  t<?ndcncy  of  the  diiM^srtJ 
aiid  a  variety  of  circumstances.  Data  for  det43rmining  the  average  drjitK-ratdl 
are  uot  available,  as  it  has  not  been  custoniary  to  8cparat4^  cases  of  lltij"  <ii*-i 
ease  from  canes,  on  the  one  hand,  of  simple  remittent  fever  in  whtcti  tMI 
typhoid  state  occurs,  and  on  the  other  hand  of  typhoid  fever  without  llitl 
combined  action  of  malaria. 

Treatment. — The  firt^t  and  leadinir  object  in  the  treafment  of  «nipl«j 
remittent  fever  is  the  arre.st  of  the  di.Hcase  by  aniiperiodSe  remedies,  of  wW 
the  preparations  of  cinchona  are  by  far  the  most  reliatde,  the  ^ulfibatir 
bisulpliate.  and  the  nnniate  of  quinia  being  the  [jreparalionj?  to  he  prefii 
As  soon  as  the  character  of  the  disease  is  determined  by  the  oecurrcntwt 
a  remission,  one  of  thene  salts  of  t|uiuta  should  be  given  in  a  full  dmi*— ■ 
namely,  10  or  20  grains  to  an  adult.  The  remedy  should  be  continaf<i  »■ 
doses  of  5  or  10  grains  af>er  inti^rvals  of  from  two  Ui  four  hours  until  it  j'' 
duces  slight  deafness  or  ringing  in  the  ears,  suspending  the  remtniv  wWaJ 
these  manifestations  of  cinchonism  appear.  If  oth<?r  preparations  of  ciiichwtitl 
bo  used,  they  are  to  be  given  in  equivalent  doses  in  thi*  same  manner,  If  I 
the  remedy  be  not  tolerated  by  the  stomach,  it  should  be  giircii  per  e»mtf*l 
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If  einchonism  be  not  produced  during  the  remission,  the  remedy  may  be  con- 
tinued during  the  exacerbation  of  fever.  This  is  preferable  to  waiting  for 
another  remission.  In  a  case  in  which  the  practitioner  is  satisfied  that  a 
remission  has  already  occurred — in  other  words,  whenever  the  diagnosis  is 
clear — the  remedy  should  be  given  at  once,  notwithstanding  the  intensity  of 
the  febrile  movement,  without  waiting  for  a  remission.  Time  need  not  in  any 
ease  be  lost  in  resorting  to  cathartics  or  other  measures  preparatory  to  the 
uiministration  of  an  aiitiperiodic  remedy.  In  short,  the  treatment  is  essen- 
tially the  same  as  in  cases  of  intermittent  fever.  This  plan  of  treatment 
iriil  succeed  in  a  large  proportion  of  cases  in  promptly  arresting  the  disease. 

Aside  from  the  treatment  just  stated,  palliative  measures  are  to  be  employed 
iccording  to  the  indications  in  individual  cases.  The  indications  will  relate 
:o  pain  in  the  head,  nausea  and  vomiting,  vigilance  and  restlessness,  heat  and 
Irjness  of  the  skin,  etc.  The  same  measures  are  to  be  addressed  to  these 
symptoms  as  when  they  arc  present  in  other  fevers.  It  is  unnecessary  to 
3onsider  these  measures  in  this  connection.  The  treatment  during  convales- 
cence is  the  same  as  after  other  fevers,  except  that  a  preparation  of  cinchona 
should  be  employed  for  some  time  in  conjunction  with  a  chalybeate,  as  after 
&D  attack  of  intermittent  fever. 

The  plan  of  treatment  which  has  been  sketched  does  not  embrace  measures 
heretofore  considered  important  in  this  disease — namely,  emetics,  cathartics, 
bleeding,  and  the  use  of  mercury.  Emetics  are  contraindicated  by  the  condi- 
tion of  the  stomach.  Cathartics  are  not  indicated  by  the  disease  per  se.  They 
are  required  only  to  overcome  constipation,  and  generally  simple  enemata  or 
mild  laxatives  will  suffice  for  this  object.  Bleeding  is  called  for  only  by 
active  cerebral  congestion  or  intense  febrile  movement  with  augmented  power 
of  the  heart's  action,  the  patient  being  robust  and  plethoric.  Under  the  lat- 
ter circumstances  sedative  remedies,  saline  laxatives,  and  cold  to  the  surface 
will  generally  be  sufficient  without  the  abstraction  of  blood.  The  external 
use  of  cold  water  is  highly  useful  when  the  skin  is  notably  hot  and  dry.  The 
wet  sheet  may  be  employed,  as  in  cases  of  typhoid  fever.  Opium,  given  in 
pretty  full  doses  early  in  the  disease,  appears  sometimes  to  exert  an  effect 
beyond  that  of  a  palliative  by  inducing  a  more  marked  remission.  The 
pathological  views  which  formerly  led  practitioners  to  employ  mercury  freely 
in  this  disease  are  not  tenable,  and  clinical  observation  affords  no  ground  for 
re^trding  this  remedy  as  specially  indicated. 

In  typho-malarial  fever  the  periodic  element  claims  the  treatment  indicated 
in  simple  remittent  fever.  The  object  is  to  eliminate  this  element  by  means 
of  antiperiodic  remedies.  Aside  from  this  object,  the  hygienic  and  medicinal 
measures  indicated  are  the  same  as  in  cases  of  unmixed  typhoid  fever.  To 
discuss  these  measures  here  would  be  to  repeat  what  has  been  presented  in 
the  chapter  in  which  the  treatment  of  typhoid  fever  is  considered.  The  reader 
is  therefore  referred  to  that  chapter. 

It  is  highly  important  to  recognize  the  existence  of  the  malarial  element 
in  cases  of  typho-malarial  fever  with  reference  to  continuing  antiperiodic 
remedies  throughout  the  course  of  the  disease.  I  have  known  death  to  occur 
from  a  paroxysm  of  intermittent  fever  when  the  symptoms  had  denoted  con- 
valescence from  the  typhoid  fever,  the  autopsy  also  showing  that  restorative 
processes  were  taking  place  in  the  intestinal  ulcers.  Probably  in  this  case 
()uinia  in  antiperiodic  doses,  continued  throughout  the  course  of  the  fever, 
irould  have  prevented  the  fatal  paroxysm. 

Pernicious  Remittent  Fever. 

A  brief  notice  of  pernicious  remittent  fever  will  suffice.  This  fever  is  dis- 
tinguished as  pernicious  under  circumstances  similar  to  those  which  constitute 
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griHiiHi^  lur  the  applicuiion  uf  the  same  term  to  intertuitUTn  iv.f-r- 
circutustaufus  ^ivinj^  to  the  Jbease  unusual  gravity  and  daniifer.    TliiaiirirtjJ 
of  tho  disease  is  ulsci  called  malignant  and  cont*cstive.     Pcrti?  mtl 

fever  presents  the  it?uiiedivorsitio»  as  regards  t^yuiptomatic  ph^ 
niciou.i  intermittent  fever     In  eases  in  which  death  takea  pi . 
imposmhle  to  determine  whether  the  disease  be  inlermiltent  or 
a  fatal  result  «iuy  take  place  before  either  a  reiuis*sion  or  an  inU  r 
The  oceurrcnee  of  an  interiiii>4sion  or  of  a  reuiit»vsioij  iit  the  ti 
point.     The  two  furnis  of  dihea8e,  in  a   pathological  view,  aft*   i    -  is   i  it  U»t  i 
Sttuie,  and  they  claim   the   sumo  treatment.     The   impurtun* «'    •!   { i  r^jiritjui  j 
remittent  fever  is  by  no  means  to  be  ineattured  by  this  brief  notice  ai  vX\ 
but  iniistnuch  as  all  that  is  of  pructieal  importance  in  relation  lu  tbi»  disctw 
is  embrneed  in  the  eonftideration  of  pernicious  inlermitlent  fever,  ihe  rai(!crij 
referred  t-o  that  portion  of  the  preceding  ehajiter  which  treat»  of  the  bltcr. 

Remittent  fever,  especially  the  pernicious  variety,  Ua^  received  in  different 
parts  of  the  wurld  a  variety  of  names  denoting  ili«  geographical  rcUtloM, 
&uch  as  Walcheren  fever,  African  fever,  Hungarian  fever,  jungle  fever,  like 
fever,  etc. 

Yellow  Fever, 

The  fever  to  be  now  considered  has  received  a  great  variety  of  tiame^KBl] 
it  i«  at  this  time  everywhere  known  as  yelluw  fever^ — a  name  the  sigiuticiflc^f 
of  which  is  derived  from  the  frequent  occurrence  of  yellowncists  of  tbe«>UTftfa 
of  the  body.  Althtjugh  the  name  relates  to  a  symptom  not  coojjUintly  fin:*- 
ent,  and  occurring  occasionally  in  other  fevers,  it  ha^  the  merit  of  notiavaJf- 
ing  any  hypothesis  concerning  the  nature  or  causation  of  the  dis«ft8e* 

Anatomical  Charactrrs. — The  njorbid  appearances  which  are  tniistftt- 
quent  are  situated  in  the  liver,  in  the  stomach  and  int4»3tine,  and  in  thtiki^J* 
uey.H.     The  liver  may  bo  somewhat  enlarged,  but  it  generally  pre*rn»*  nai 
marked  change  as  njgards  sixe.    It  irf  pale  in  color  rather  i' 
con?iit*len<'e  is  often  diminished.    The  mont  characteristic  * 
color  which  the  organ  presents  in  most  f although  not  in    ^ 
change  in  color  may  affect  the  whole  liver  or  may  exist  in  a  1;m 
number  of  scattered  patches.     The  abnormal  coloration  i8  due  to  li 
of  fivX^  as  was  proven  by  Alouzo  Clark  in  1853*     The  fat  is  in   lli 
large  and  small  drops  in  the  liver-cells.     According  to  some  observer*!,  lat  *td 
fuund  also  in   the  interstitial  tissue.     The  process  is  to  be  regunJed  a* 
acute  fatty  degeneration  of  the  liver,*     8ome  writers  describe  Hn  Actual  "Vtl 
integration  of  some  of  the  hepatic  cells  in  yellow  fever*     The  yellnir  c«il 
may  be  due  in  part  to  jaundice  of  the  liver.     The  couibinalion  of  bile-j»t^^ 
itig  and  of  fatty  metamorphosis  producer  the  so-called  ftnffron-colored  X\^ 
Hujall  ecchymoses  are  olYen  found  upon  the  surface  of  the  liver.     Sehiti 
describes  the  occasional  presence  in  the  liver,  as  well  as  elsewhere,  of  nnidi 
brown  stains  which  he  attributes  to  extravasation!*  i*f  ba&mogh*biti,* 

The  mucous  membrane  of  the  stomach  is  usually  swollen,  soft<?ni^d,  i 
congested.     Small  hemorrhages  are  found  in  the  mucouji  and  submucous 

^  The  prc*ieni^  of  Inri^e  oil-drfjps  is  not  ji  HufRdent  criierit»n  of  fatty  inftltrmtion 
distinctioji  trom  fatty  degeneration.  (fVrnfinU   P«rt  I.  p.  h'^,  and  the  artio^-    '^^   * 
LivvT»  p,  01 1.)     It  irt  incorreot  to  resninl  the  hepali*^  oluin^rM  in  velb^w  f«vpr 
al4e  in  degree  or  extent  with  tlnnse  in  acute  yellow  atrophy  of  iln*  Vwvt.      f 
Icjss  ground  U^x  the  ajwuniption  iliat  tlie  essential  eymptom*  of  ycl! 
In  un  acute  parenchynmtous  or  fatty  degeneration  of  the  liver  ( L^  um 

leinU 

» Schmidt,  **The  Pathology  of  Yellow  Fever/'  Ntit  Ymk  Medkat  /ottnw/,  1871^  - 
xxix.  p.  128. 
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sues.  The  stomach  often  contains  a  dark,  bloody  fluid,  which  is  of  the  same 
nature  as  the  black  vomit  to  be  described  under  the  head  of  the  Clinical  His- 
tory. The  cells  of  the  gastric  tubules  undergo  parenchymatous  degeneration. 
There  may  be  an  extensive  accumulation  of  lymphoid  cells  in  the  submucous 
and  other  coats  of  the  stomach.  Changes  similar  to  those  of  the  stomach  are 
found  in  the  upper  part  of  the  small  intestine,  and  they  may  extend  downward 
to  a  variable  degree.  The  upper  part  of  the  intestine  contains  in  some  cases 
black  matter  similar  to  that  found  in  the  stomach.  The  Peyerian  and  soli- 
tary glands  of  the  intestine  present  no  morbid  alteration. 

The  kidneys  usually  are  enlarged  and  the  seat  of  parenchymatous  degene- 
ration. They  often  contain  small  extravasations  of  blood.  Acute  diffuse 
nephritis  is  a  frequent  accompaniment  of  yellow  fever.  In  this  condition  the 
cortex  is  swollen  and  presents  a  yellowish-white  color  mingled  with  congested 
and  hemorrhagic  portions.  The  epithelial  cells  of  the  convoluted  tubes  con- 
tain fatty  molecules.  Red  blood-corpuscles  are  found  in  the  tubes  as  well  as 
in  the  intertubular  tissue.  Collections  of  emigrated  white  corpuscles  are 
met  with  between  the  tubes.  Miliary  abscesses  have  been  seen  exceptionally 
in  the  kidneys  of  those  who  have  died  of  yellow  fever. 

It  is  a  remarkable  fact  that  in  a  disease  so  acutely  infectious  as  yellow  fever 
the  spleen  as  a  rule  undergoes  no  enlargement.  The  lungs  are  often  the  seat 
of  hypostatic  congestion.  In  many  cases  hemorrhagic  infarctions  have  been 
found  in  the  lungs.  The  pleura  as  well  as  the  pericardium  and  other  serous 
membranes  frequently  presents  small  ecchymoses.  Parenchymatous  and  fatty 
degeneration  of  the  myocardium  has  been  frequently  seen  in  some  epidemics. 
The  brain  and  its  membranes  present  nothing  distinctive.  No  changes  have 
been  discovered  in  the  blood  other  than  those  belonging  to  most  of  the  essen- 
tial fevers.  The  attempts  to  discover  a  specific  organism  in  the  blood  and 
tissues  have  thus  far  met  with  no  success.* 

Clinical  History. — An  attack  of  yellow  fever  usually  is  abrupt.  In  a 
minority  of  cases  it  is  preceded  for  one,  two,  or  three  days  by  languor,  lassi- 
tude, loss  of  appetite,  pain  in  the  head,  and  chilly  sensations.  The  attack  is 
generally  denoted  by  a  chill,  with  or  without  rigor,  the  chill  in  most  cases 
being  of  moderate  intensity.  Fever  follows,  differing  in  intensity  in  different 
cases.  The  temperature  (juickly  reaches  its  maximum,  which  varies  between 
102**  and  110°  F.  The  pulse  seldom  exceeds  100.  The  tongue  is  moist  and 
more  or  less  coated.  Vomiting  occurs  in  a  certain  proportion  of  cases  early, 
but  it  rarely  is  a  prominent  symptom  until  a  later  period.  Tenderness  on 
pressure  over  the  epigastrium  is  more  or  less  marked.  The  bowels,  as  a  rule, 
are  constipated.  Cephalalgia,  the  pain  referred  especially  to  the  supraorbital 
region,  is  usually  present,  and  is  sometimes  intense.  Frequently  pain  in  the 
loins  and  pain  in  the  lower  limbs,  especially  in  the  calves  of  the  legs,  is  a 
prominent  symptom.  This  fever  bears  an  analogy  to  smallpox  in  the  fre- 
quent prominence  of  lumbar  pain.  The  mind  usually  is  clear,  but  occasion- 
ally delirium  is  manifested,  rarely  violent  and  active,  and  sometimes  mirthful. 
The  eyes  are  reddened,  irritable,  watery,  or  tearful.  This  is  quite  constant, 
and  so  marked  as  to  constitute  a  diagnostic  feature.  Otherwise,  the  organs 
of  sense  are  not  disturbed.     Generally  there  are  no  pulmonary  symptoms. 

The  pyrexia  continues  for  a  period  varying  between  a  few  hours  and  three 
days.  Then  follows  either  a  marked  abatement  or  entire  cessation  of  fever. 
A  remission  is  said  to  take  place  ;  but  this  term  is  not  always  accurate,  inas- 
much as  there  may  be  complete  apyrexia,  and  in  a  certain  proportion  of  cases 
there  is  no  return  of  fever.     The  condition  following  the  febrile  paroxysm 

*  The  pul>lif»hed  olwervations  of  Freire  and  of  Cremona  upon  this  point  are  not  of  a 
nature  to  inspire  coniideuce  iu  their  cont-lusious. 
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has  been  called  **  the  state  of  culm/'  This  i&  T^pckoned  a^  uh 
of  the  disease,  the  firt»t  sta^e  embracing  the  periud  of  fever,  ibt*  bu»T  Wuj>: 
called  the  '*  febrile  pen<td/*  the  *'  eitaire  of  eiciti'iiicnt/'  or  the  "  jarx/ij* 
The  first  stage  may  be  regarded  as  constituting  the  di»eai»e  proper,  antl  irl«t- 
ever  t»ay  follow  as  setjuels  of  the  diaeu»e.  The  diiiea^fe  is*  then  a  i'vwr  with 
a  single  paroxjijm,  la  mild  cai*es  cuuvale»ceiice  lakei*  place  mimedjau-lj  ifut 
lhi8  stage. 

In  gravo  cases  the  cessation  of  fever  \s  often  deceptive.  The  pin*,  etc, 
may  cea^r^e,  and  the  patient  may  feel  as  if  convalescence  had  be^un;  but  nfVr 
a  period  varying  between  a  few  huurs  and  twenty-four  or  longer  there  »a'  new 
symptoms  more  distinctive  of  the  affectiun  than  those  during  the  fcbriif  pir. 
oxy^tm.  Tbe  pulae  sometimes  falls  behjw  the  normal  frct|uencyT  aod  it  hu 
been  (»bserved  to  fall  as  low  as  40,  and  even  30^  per  minute.  It  is  somdiofi 
small  and  weak,  and  sometimes  vibratory.  It  is  always  nntably  compnwmilW, 
and  bas  been  called  a  "  jiraseous  pulse."  The  surface  i*  usually  cool»  esficoill? 
of  the  parts  nf  the  body  whirh  are  exposed.  In  tbe  few  cikses  which  I  liift 
noted  capillary  conf;estion  of  the  skin  existed  in  a  marked  degree,  Liridtty 
of  the  back,  attributable  to  hypo4<tatic  congestion,  is  sometime^*  t»bs«»mHL       | 

Of  the  symptitms  referable  to  the  digestive  system,  those  moM  rliiim<i«T*  I 
istic  pertain  to  the  stomach.     Vomiting  occurs,  if  not  already  :  I  if 

present  it  becomes  more  prominent.     In  a  large  proportion  of  i  4f«l 

in  a  few  of  tbe  cases  ending  in  recovery  the  black  vomit  occurs,    Tin«,  ukm 
in  connection  with  other  symptoms,  is  pathognomonic  tif  tlie  disease.    Hri^ 
tofore  there  has  been  much  discussion  respecting  the  nature  of  the  vomiuil 
matter,  but  it  is  settled  that  the  appearances  are  due  to  blood  changed  hvtlie 
action  of  the  ga^stric  fluids.     As  regards  the  gross  appearancesi^  the  matter 
vomited  is  a  thin  lifjuid  of  a  reddish^  brown,  claret,,  or  blackish  calor,  wtlk 
sediment  resembling  eoifce-grounds.     Occasionally  the  li<|uld  is  bright  M, 
the  blood  having  undergone  but  little  change.     Karely  it  has  a  gre«'ni»li  t»r 
yellowish  tinge,  from  llie  presence  of  bile*     The  secretion  is  aeidf  and  ilJiM  \ 
an   acid    taste   without   bitterness.       It  is  sometimet>  acrid,  excoriating  tW 
throaty  tongue,  and  lips.       Tbe  microijcope   shows  tbe  sediment  to  contiin 
disintegrated  particles  of   food,  mucus,  epithelium^  blood-pigment.  and  J*- 
formed  bluodHiiscs,  often  decolorized,     FungUK'Spores  are  often  found,    A 
fluid  resembling  the  black  vomit  may  be  produced  ariifieially  by  atldinjiao 
acid  to  bUuid  out  of  the  body.     The  bilious  matter  v<iuiiied  in  some  wK"^ 
of  remittent  fever  presenta  somewhat  similar  gross  characters,  but  chcinic^il, , 
microscopical,  and  spectroscopical  e^camination  shows  the  presence  of  bile  loAl 
the  absence  of  blood-constituents.     The  black  vomit  in  different  c^ses  of  J*'Cl 
low  fever  is  more  or  le^s  abundant.     It  is  sometimes  ejected  with  force,  »■ 
sometimes  by  an  act  of  regurgitation  rather  than  t»f  vomiting.     It  gencriO 
ceases  fur  a  period  of  from  twelve  to  twenty-four  hours  b^sfore  death, 
black  vomit  rarely  occurs  until  after  tbe  febrile  paroxysm.    It  occurs  at  n 
able  periods  aflerward,  but  genemlly  not  until  toward  the  chise  of  the  ' 
ea^e.      Blair  di'scribed  a  matter  vomited  prior  to  tbe  black  vomit,  liuipiJ 
slightly  opalescent,  which  he  termed  the  **  white  vomit."     Tendemes,*  o 
tbe  epigastrium  is  more  or  less   marked,  and   the  tendcnress  i*  someiit-^ 
extreme.      The  tongue  is  fretjucntly  reddened,  dry,  and  cracked  ;   in  so* 
cases  it  is  moist  and  covered  with  a  creamy  coating,  and  sotuetimca  it  f^^^ 
serves  its  natural  appearance. 

During  tbe  second  stage  the  evacuations  from  the  bowrl.H  aro  frrnn<^n 
of  a  brownish,  approaching  to  a  black,  appearance.     They  r 
tar  or  molasses.     This  appearance  is  due  to  the  presence  <'i 
however,  in  its  passage  through  the  intestinal  canal  that  its 
characters  are  not  demonstrable.    Uric  acid  ntMl  tjn^  triple  phofeiu.,.u     .,.,iy^ 
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found  in  the  evacuations  from  the  bowels.  Sometimes  blood  but  little  altered 
is  passed  from  the  bowels.  Diarrhoea  in  this  as  in  the  first  stage  is  rare.  The 
«bdomen  is  soft  and  seldom  meteorized.  The  melaenic  discharges  generally 
precede  the  occurrence  of  black  vomit,  and  they  have  been  called  the  *'  black- 
vomit  stools." 

Albuminuria  is  of  frequent  occurrence  in  grave  or  fatal  cases.  Hyaline 
and  granular  casts,  red  blood-corpuscles,  renal  epithelium,  and  epithelium 
from  the  bladder  are  found  in  the  sediment  of  the  urine.*  A  scanty  secretion 
of  urine  or  suppression  not  infrequently  precedes  a  fatal  ending.  Urajmia 
occurs  in  a  certain  proportion  of  cases.  The  urine  in  certain  cases  becomes 
of  a  yellow  or  orange  color  from  bile-staining,  and  it  is  sometimes  bloody. 
Yellowness  of  the  surface  of  the  body — whence  the  disease  derives  its 
Dame— occurs  after  the  febrile  paroxysm.  The  conjunctiva  becomes  yellow, 
and  this  with  the  redness  gives  to  the  eye  a  striking  and  peculiar  appearance. 
The  yellowness  of  the  skin  is  especially  marked  on  the  chest  and  upper 
extremities.  The  jaundice  is  probably  hepatogenous,  but  it  is  considered  by 
8ome  as  haematogenous.  It  exists  in  only  a  certain  proportion  of  cases.  It 
occurs  in  a  much  larger  proportion  of  fatal  than  of  non-fatal  cases,  and,  in 
fact,  it  occurs  in  a  small  proportion  of  the  latter.  The  yellowness  continues 
after  death  and  into  convalescence: 

Hemorrhage  in  various  situations  other  than  the  stomach,  intestine,  and 
the  kidneys  or  bladder,  to  which  reference  has  been  already  made,  is  often  a 
striking  feature  of  the  disease.  It  occurs  from  the  nostrils,  gums,  uterus, 
wounds  or  abrasions  of  the  skin,  and  sometimes  from  the  eyes,  meatus  audi- 
torius,  finger-nails,  holes  bored  in  the  ears  for  ear-rings,  etc.  Petechise  and 
vibices  are  sometimes  observed. 

As  regards  symptoms  referable  to  the  nervous  and  the  muscular  system, 
coma  and  convulsions  are  of  occasional  occurrence.  They  are  probably  de- 
pendent on  uraemia.  Delirium  is  observed,  but  frequently  the  mind  remains 
clear.  Delirium  may  exist  during  the  fever,  and  disappear  afterward.  Gen- 
erally there  is  notable  muscular  prostration,  but  to  this  rule  there  are  remark- 
able exceptions.  Patients  sometimes  do  not  take  to  the  bed,  but  keep  about 
their  usual  avocations,  not  thinking  themselves  much  ill,  often  a  few  hours 
before  death.  These  have  been  called  ^'  walking  cases."  Kush  relates  a  case 
in  which  the  patient  stood  up  before  a  glass  and  shaved  himself  on  the  day 
of  his  death.  In  a  case  cited  by  Bartlett  the  patient,  a  soldier,  continued  to 
do  duty  until  black  vomit  took  place.  In  another  case  the  patient  dictated 
and  signed  a  letter  a  quarter  of  an  hour  before  death.  Cartwright  cited  an 
instance  of  a  shoemaker  who  nearly  finished  a  shoe  the  day  before  his  death. 
Fanner  saw  a  patient  quietly  reading  a  book  after  the  black  vomit  had 
occurred.  These  cases  exemplify  a  kind  of  cheerful  delirium,  as  it  was 
called  by  La  Roche,  in  which  the  patient  fancies  himself  well  or  but  little 
ill. 

The  physiognomy  of  patients  is  described  by  different  writers  with  a  good 
deal  of  metaphor,  but  nearly  all  state  that  it  is  characteristic.  The  face  is 
flushed.  The  appearance  of  the  eyes  is  described  by  difi'erent  writers  as 
injected,  brilliant,  transparent,  fiery,  and  glassy.  To  the  facies  are  applied  the 
following  terms :  suffering,  dejection,  anxiety,  anguish,  despair,  terror,  stupid- 
ity, vacancy,  astonishment,  sullenness,  et<3.  The  diversity  of  these  terms  raises 
a  suspicion  that  the  peculiarity  of  the  physiognomy  is  less  distinctive  than 
observers  have  generally  supposed ;  at  all  events,  it  appears  to  be  difficult  to 
(SODvey  by  language  a  clear  idea  of  the  characteristic  appearance. 

The  duration  of  the  disease  after  the  febrile  paroxysm  varies  between 

*  Vide  "The  Urine  in  Yellow  Fever,"  by  Prof.  J.  W.  Holland,  in  the  London  Pra4>' 
mioner,  July,  1879,  and  the  American  Praclitionerf  Sept.,  1879. 
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twelve  hours  and  three  nr  four  days.  In  cases  of  great  gravity  Uf  <iini. 
tion  it*  brief,  the  disease  running  rapidly  to  n  f**ul  terujiuatiuii. 

Writers  rec<i^nize  a  third  stage  in  fatal  cases,  called  tlic  stage  of  ouIIajtw  w? 
the  Btag*^  of  cxhaiij^tion.  The  collapsed  condition  i?*  denoted  by  prcistritiiis, 
fefhlenc^s  and  irregularity  of  the  pulse,  coldness  of  the  extrcniitie*,  low  deJir. 
ium  in  some  cases,  the  intellect  remaining  clear  in  other  cam?!!>,  and  nnuiul 
indifference  or  apathy  generally  existing  as  in  caM?8  of  epidemic  cMem,— 
rihese  8)  mplofus  showing  tendency  to  death  by  asthenia.  Cuma  and  cuutuI- 
Htons  sonietimeii  occur  in  this  »tage,  attributable,  probably,  to  um^mii.  In 
Borjie  caHca  this  period  h  characteriaed  by  great  re»lleti4»nesd,  jaotitatioa,  aixl 
general  distress;  but  in  oth<?r  cases  the  patient  remains  quiet  and  seem^  free 
from   Buflfering, 

If  death  do  not  take  plaoe,  the  tbird  stage  is  the  stage  of  conv&lc»et*ncv. 
When  the  disease  passes  to  the  second  stage,  and  pre»ents»  the  grate  w^mp. 
toini*  belonging  to  this  stage-^nainely,  black  voujit,  heinurrhage,  elc- — iW 
recovery  ia  always  slow,  and  is  fre«(uerilly  preceded  by  fever  having  more  or 
Icfjs  of  the  pheriMuiena  of  the  typhoid  state*  K4^1apses  souietimei^  ucear  it.fltf 
convalescence  appears  to  be  declared. 

In  njild  cases  the  disease  ends  in  convalescence  immediately  follotring  tli« 
paroxysm  of  fever.  Whenever  an  epidctnic  prevails  there  is  a  certain  prv* 
portion  of  cases  devoid  of  any  gravity.  In  thei?e  cases  a  slight  chill  **ccurj) 
followed  by  moderate  pyrejcia  continuing  for  one  or  two  days^  and  recovery 

Jpiickly  takes  place.  These  cases  would  not  be  recognized  as  eahes  of  velluf 
ever  except  from  the  fact  of  their  occurrence  during  the  prevalenc!*!  uf  M 
epidemic.  When  this  mild  form  of  the  disease  occurs  tt  ia  not  infre<jULiiilj 
a  matter  of  doubt  whether  patients  have  had  the  disease  or  not. 

More  severe  eases  arc  distinguished  by  the  intensity  of  the  pyrexia.  Tie 
term  inflamnuitory*  often  applied  to  these  cases,  is  not  correct,  inasmacli  u 
the  intensity  of  the  febrile  mctvement  is  not  due  to  inflammation,  but  to  tU 
fever  ^er  nr.  Malignant  cases  arc  th(jse  characterized  by  black  vomit  or  pro- 
fuse hemorrhage  in  other  situations,  folhiwed  by  colhipsc  or  exhau*»lioD,  ani 
also  cases  in  which  cotna  or  convulsions  occur  with  suppression  of  uritiu. 
The  duration  of  the  disease  is  variable.  Shortness  of  lis  career  is  a  distin- 
guishing feature.  In  the  shortest  cases  death  or  convalescence  lakes  |^>l»c<t  in 
two  or  three  day«.  According  to  IjA  Roche,  the  duration  varies  between 
three  and  nine  days.     The  average  duration  is  less  than  a  week. 

CAUSATfox, — ^The  peculiar  features  of  this  disease,  its  limitation  wilhi(lce^ 
tain  geographical  bcjundarics,  and  its  occurrence  as  an  epidemic,  warrant  lli* 
itiference  that  it  requires  for  its  production  a  special  cause.     Does  the  sp««iiJ 
cause  emanate  from  the  bodies  of  those  affected  with  the  disease?  in  other! 
words,  is  the  disease  contagious?     This  question  has  given  rise  to  xnuch  dii*| 
ciission.     Volumes  have  been  written  by  contagionists  and  nonH'ontagionij«ti| 
in  defence  of  the  two  opposing  doctrines.     It  is  evident  that  the  <|uest»od  i#J 
one  of  great  importance  in  its  bearing  on  commerce  and  (^unnuitine  liws  sfJ 
well  as  on  precautionary  measures  respecting  exposure  in  visiting  or  • 
upon  those  atfected  with  the  disease.     (For  a  full  consideration  of  ! ! 
the  reader  h  referred  to  works  treating  in  rxfenm  of  yellow  fever,  and  rspi 
cially  to  the  elaborate  treatise  by  La  Roche.)    I  shall  simply  state  the  gmuur^a^ 
which  substantiate  the  non-cont4igiopsness  of  the  disease: 

L  The  disease  is  confined  within  certain  territorial  limits*     Tn  this  rej?p«^tj 
it  difFersfrora  most  diseases  the  contagiousness  of  which  is  estahlishcd,    Ev< 
in  localities  in  which  it  is  prevailing  as  an  epidemic  it  is  sometimes  restnct 
to  a  circumscribed  area. 

2.  The  rise  and  progress  of  epidemics  are  not  consistent  with  its  difrasiodl 
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fcy  contagion.  For  example,  Fenner,  with  great  zeal  and  fidelity,  traced  the 
first  30  or  40  cases  in  the  epidemic  at  New  Orleans  in  1853,  and  ascertained 
that  the  disease  broke  out  in  diiferent  places  auion^  persons  who  could  have 
bad  no  communication  with  each  other.  Fenner  investigated  the  origin  and 
spread  of  the  disease  in  New  Orleans  for  twelve  years,  and  stated  that  he 
fmever  found  the  least  proof  of  personal  communicability.  This  is  alike  true 
4^i  epidemics  in  other  places.^ 

3.  In  certain  places  within  the  yellow-fever  zone  sporadic  cases  occur 
j^lmost  every  year.  According  to  Fenner,  a  summer  never  passes  in  which 
•clere  is  not  a  greater  or  less  number  of  sporadic  cases  in  New  Orleans,  but 
tie  disease  prevails  as  an  epidemic  only  in  certain  years.  Were  the  disease 
^•ODtagious  it  should  be  diflused  more  or  less  whenever  there  are  any  cases 
outfit. 

4.  When  it  prevails  as  an  epidemic  it  spreads  too  rapidly  to  be  diffused  by 
^43ntAgion. 

5.  Persons  going  from  a  district  where  it  prevails  into  a  district  where  it 
does  not  exist,  and  becoming  attacked  in  the  latter,  do  not  communicate  the 
disease.  There  is  abundant  evidence  that  this  is  the  rule,  and  the  apparent 
exceptions  are  so  few  and  of  such  a  character  that  it  is  most  logical  to  explain 
tbem  otherwise  than  by  the  supposition  of  contagion. 

6.  Persons  brought  into  close  contact  with  yellow-fever  patients — physi- 
cians, nurses,  or  other  hospital  patients — do  not  contract  the  disease. 

7.  Epidemics  run  a  certain  course  as  respects  duration,  and  abruptly  end, 
in  this  respect  resembling  epidemics  of  cholera.  The  disease  should  prevail 
longer  and  disappear  more  slowly  if  propagated  by  contagion.  Like  other 
epidemics,  the  4isease,  as  a  rule,  becomes  milder  by  continuance.  It  appears 
to  absorb  other  diseases  while  it  continues,  in  this  respect  resembling  epidemic 
cholera,  and  its  prevalence  is  arrested  by  cold.  These  facts,  especially  the  two 
latter,  are  not  consistent  with  the  doctrine  of  contagion. 

8-  The  great  majority  of  those  who  have  had  an  extensive  practical  acquaint- 
in  ce  with  the  disease  believe  it  to  be  non-contagious. 

9-  Experiments  to  test  the  question  of  communicability,  by  inoculation,  by 
sirallowing  the  black  vomit,  and  by  the  utmost  possible  exposure,  have  led  to 
ne^rative  results.    To  cite  one  among  many  experimental  observations,  Dowler 
givos  the  following  account:  In  1805,  Don  Cabanellos,  a  Spaniard,  slept  at 
ni^tit  with  his  children  in  beds  in  the  lazaretto  in  which  yellow-fever  victims 
iiacl  died.     For  submitting  the  question  of  contagion  to  this  personal  test  he 
»«  s  made  physician  to  the  royal  household,  with  an  annuity  of  twelve  hundred 
dollars.     A  number  of  galley-slaves  who  •accompanied  him  had  one  year's 
im  x>Tisonment  remitted.     The  whole  party  amounted  to  fifty,  and  no  one  suf- 
fered any  harm. 

X  0.  Complete  seclusion  has  proved  ineffectual  to  prevent  the  disease. 

In  view  of  the  foregoing  considerations,  to  which  others  might  be  added, 
it  ^<^ems  certain  that  yellow  fever  is  not  produced  by  means  of  a  contagium. 
Yellow  fever,  therefore,  is  a  purely  infectious  miasmatic  disease,  using  this 
teTTcn  as  already  defined.  (Vide  p.  85.)  Another  question  arises  in  connection 
witili  that  of  contagion — namely,  May  not  the  infection  be  transported  in 
clo "thing,  merchandise,  etc.,  and  the  disease  be  in  this  way  imported?  Facts 
ha.^V"e  established  an  affirmative  answer  to  this  question.  The  special  cause 
ca  «-»  in  this  way  be  distributed  by  vessels,  railroads,  and  other  conveyances. 
Tl-»  ^  fact  of  the  disease  being  portable  renders  judicious  quarantine  restric- 
tio»-i8  of  vital  importance,  but  in  view  of  its  non-contagiousness  the  restric- 
tioTis  need  not  include  the  detention  of  persons. 

*     "Vide  article  on  "  Epidemiological  Conclusions  and  Suggestions/'  in  Brit,  and  For. 
ir«sci*»-(*tn«ry.  Beview,  Oct.,  1870,  p.  484. 
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Of  the  nature  of  the  infection  we  have  not,  as  yet,  demonstrative  proof. 
Something,  however,  is  known  of  the  conditions  under  which  it  is  produced 
It  is  indigenous  in  warm  climates.  Yellow  fever  is  rarely  developed  ttoQth 
of  20°  south  or  north  of  40°  north  latitude.  It  prevails  more  in  the  KuL- 
ern  than  in  the  Western  Hemisphere,  and  in  certain  parts  of  Europe  ami 
America  than  in  Africa.  In  the  West^jrn  World  it  prevails  especially  in  the 
commercial  towns  on  the  Atlantic  coast  south  of  Charleston.  S.  C,  on  tbe 
Gulf  of  Mexico,  and  in  the  West  India  islands.  It  rarely  prevails  io  mnd 
situations.  It  prevails  only  in  the  summer  season  in  other  than  tropical  eij- 
mates,  and  in  the  latter  chiefly  during  the  hottest  months.  A  high  temper- 
ature is  essential  to  its  causation,  but  in  yellow-fever  localities  epidemics  do 
not  always  occur  in  the  years  in  which  the  temperature  is  highest.  Humid- 
ity has  been  supposed  to  favor  the  development  of  the  disease,  but  thin  is  not 
conclusively  established.  There  does  not  seem  to  be  ground  for  connecting 
the  causation  with  any  known  meteorological  conditions  other  than  a  high 
jtemperaturc.  As  stated  by  Nott,  the  special  cause  is  most  active  near  the 
ground,  persons  on  a  ground-floor  being  more  likely  to  be  attacked  than  thcM 
in  stories  above.     The  miasm  is  more  active  at  night  than  in  the  dajtime. 

In  localities  where  the  disease  prevails  often  the  conditions  for  its  develop- 
ment do  not  uniformly  exist  during  the  hot  seasons.  Epidemics  occur  oolj 
in  certain  years.  It  seems  that  the  efficiency  of  the  special  cause  u  faTonJi 
by  the  co-operation  of  other  causes,  and  hence  sanitary  measures— drainage, 
sewerage,  removal  of  filth,  avoidance  of  overcrowding,  etc. — contribute  to  the 
prevention  of  yellow-fever  epidemics. 

Unacclimation  is  a  condition  pertaining  to  individual  susceptibility.  NatiTei 
of  yellow-fever  localities  are  rarely  attacked.  Particular  epidemics,  however, 
have  been  characterized  by  a  considerable  number  of  cases  among  the  native 
population.  Not  having  experienced  the  disease  is  another  personal  con- 
dition. The  disease  having  been  once  experienced,  the  susceptibility  to  the 
special  cause,  as  a  rule,  is  extinguished.  The  number  of  persons  who  have 
the  disease  more  than  once  is  probably  not  greater  than  the  number  of  excep- 
tions to  the  rule  that  smallpox  and  typhus  render  the  system  insusceptible 
ever  afterward  to  the  special  causes  of  these  diseases.  Acclimation,  as 
regards  this  disease,  is  complete  only  when  the  disease  has  been  expe- 
rienced. 

The  negro  race  seems  to  be  singularly  exempt  from  a  liability  to  this  dis- 
ease. Statistics  show  the  mortality  among  negroes  to  be  iosignificant.  his 
stated,  however,  by  Fenner  that  the  insusceptibility  is  not  nearly  so  great  as 
mortuary  statistics  seem  to  show,  jn  consequence  of  the  fact  that  the  disease 
in  the  negro  is  almost  invariably  mild  and  not  likely  to  prove  faul.  The 
susceptibility  is  not  affected  by  age,  persons  of  different  ages,  inclusive  of 
infancy,  being  liable  to  the  disease.  Statistics  show  a  larger  proportion  of 
bases  among  males  than  among  females. 

The  special  cause  is  destroyed  by  cold.  It  is  a  matter  of  common  oWr- 
vatiun  that  an  epidemic  is  arrested  by  one  or  two  hard  frosts.  Epideniict, 
however,  have  a  self-limited  duration.  Fenner  noted  that  at  New  Orkaw 
repeatedly  the  disease  disappeared  before  the  occurrence  of  frost.  An  epi- 
dcniic  rarely  continues  longer  than  GO  or  70  days.  Barlow  calculated  the 
average  duration  of  yellow-fever  epidemics,  and  finds  it  to  be  58.33  days, 
being  somewhat  longer  than  the  mean  duration  of  epidemics  of  cholera. 

Of  the  nature  of  the  special  cause  or  infection,  as  already  stated,  positin 
proof  has  not  as  yet  been  obtained  ;  but  that  the  disease  is  produced  by  8p^ 
cific  germs  or  organisms  is  as  logically  established  as  with  respect  to  any  uf 
the  infectious  diseases  the  causes  of  which  have  not  been  demonstrated. 
Assuming  the  existence  of  yellow-fever  germs,  the  production  of  the  disease 
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by  filth  or  any  local  conditions  without  the  presence  of  these  germs  can  only 
bo  considered  as  possible  by  those  who  hold  to  the  doctrine  of  spontaneous 
generation.  While,  as  already  stated,  certain  obvious  local  conditions  may 
have  an  auxiliary  agency,  that  these  conditions  are  essential  is  disproved  by 
instances  in  which  the  disease  is  developed  in  situations  as  healthy  as  possible 
in  a  sanitary  point  of  view.  The  multiplication  of  germs  without  the  body, 
therefore,  may  take  place  irrespective  of  any  apparent  local  causes.  The 
organisms  which  furnish  the  yellow-fever  germs  are  exotic  as  regards  most 
if  not  all  parts  of  this  country.  The  sporadic  cases  which  appear  in  New 
Orleans  in  seasons  when  the  disease  is  not  epidemic  are  probably  due  to 
germs  which  have  escaped  destruction  having  been  placed  under  circum- 
stances favorable  for  retaining  their  vitality.  This  has  been  called  the 
**  laying  over "  or  the  "  hibernation  "  of  germs.  Germs  attached  to  cloth- 
ing or  other  articles  under  favorable  circumstances  may  probably  retain 
their  vitality  and  infective  capability  for  a  long  period. 

The  period  of  incubation  is  variable.  It  varies  between  two  and  fifteen 
days,  and  in  the  majority  of  cases  it  is  nearer  the  first  than  the  second  of 
these  numbers.  Campbell  has  reported  an  instance  in  which  the  period  was 
nearly  six  weeks.* 

Diagnosis. — The  access  of  the  disease  and  the  symptoms  during  the 
febrile  or  first  stage  present  nothing  very  distinctive.  All  observers  agree 
that  it  is  often  difficult  to  arrive  at  a  positive  diagnosis  during  this  stage.  In 
a  considerable  proportion  of  cases  the  disease  at  the  end  of  this  stage  ter- 
minates in  convalescence.  These  cases  would  not  be  considered  as  cases  of 
yellow  fever  except  during  an  epidemic.  The  disease  in  these  cases  presents 
the  characters  of  a  febricula.  The  symptoms  which  have  diagnostic  signifi- 
cance are — the  abruptness  of  the  attack,  pains  in  the  back  and  limbs,  and 
suffusion  or  redness  of  the  eyes. 

In  cases  progressing  beyond  the  febrile  paroxysm  and  presenting  the  grave 
events  which  are  liable  to  follow,  the  diagnostic  features  are  sufficiently  dis- 
tinctive. They  are — yellowness  of  the  conjunctiva  and  skin,  black  vomit, 
hemorrhages  elsewhere  than  from  the  stomach,  epigastric  tenderness,  slow- 
ness of  the  pulse  in  certain  cases,  coldness  of  the  extremities,  suppression 
or  a  scanty  secretion  of  urine,  and  the  phenomena  denoting  collapse.  All 
these  events  are  not  present  in  every  case,  but  generally  enough  of  them 
exist  to  render  the  diagnosis  positive.  The  march  of  the  disease  to  a  fatal 
issue  from  the  end  of  the  febrile  paroxysm  or  the  first  stage  in  well-marked 
cases  is  peculiar,  and  it  can  hardly  be  confounded  with  any  other  afiection. 

Prognosis. — The  mortality  from  yellow  fever  varies  much  in  different  epi- 
demics. The  range  of  variation  is  between  10  and  75  per  cent.*  The  aver- 
age mortality,  according  to  calculations  by  La  Roche,  is  1  in  2.32.  The  rate 
of  mortality  differs  in  different  periods  of  the  same  epidemics,  the  rule  being 
a  decrease  in  the  rate  as  the  epidemic  approaches  its  termination.  Bcmiss 
gives  the  rate  of  mortality  in  private  practice  during  the  epidemic  of  1878 
in  New  Orleans  as  10  per  cent,  among  white  patient^s  and  3  per  cent,  among 
colored  patients.  The  mortality  during  the  same  epidemic  among  hospital 
patients  was  51.7  per  cent,  for  white  and  21  per  cent,  for  colored  patients.' 

Unfavorable  prognostics  are — yellowness  of  the  surface,  black  vomit,  great 

*  "  The  Yellow-Fever  Germ  on  Coaitt  and  Inland,"  by  Henry  F.  Campbell,  M.  D., 
Trann.  of  the  Med.  AMOciation  of  Oenrcfin,  1879. 

*  DaCoeta,  Medical  Diagnosis.  Philadelphia,  1881,  p.  828. 

*  S.  M.  Bemiss,  article  on  "  Yellow  Fever"  in  Peppei^a  System  of  Practical  Medicine^  by 
Awieriatn  Authars,  Philadelphia,  1885,  vol.  L 
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diminution  or  suppression  of  urine,  abumlarit  Ueraorrhag©  in  EiiT  wtttttiofL 
coldness  of  the  extremities,  jactitation,  hiucnuglt,  delirium,  canvuUions,  «niJ 
c(>Qia.     Of  tbese  symptoms,  black  vomit  »nd  supprt^ssion  of  urinr  urn  aitD'i*!  1 
invariably  forerun nen*  of  death.     Coma  and  convulsiona  arc  fatjil  sjOipO^Qi* 
dependent  on  uricmia. 

A  favorable  prognosis  cannot  be  oonfidentl^r  entertained  in  «nj  cauv  of  thicJ 
disease.    Unfavorable  events  are  liable  to  ocrur  when  up  to  the  tin' 
occurrence  the  symptoms  appeared  to  be  favorable.       Black  Ton. 
rha^re  elsewhere,  and  unemic  convuUiona  or  coma  are  liable  to  wscm  iii*ki- 
pet'tcdly  in  cai«es  which  appear  to  be  progressing  favorably. 

ExcluBive  of  cases  in  which  the  immediate  cause  of  deatli  is  QTamtlc  t/mx,  ' 
the  mode  of  dying  ia  by  asthenia. 

Theatment, — With  reference  to  the  treatment  of  yellow  fever,  it  i»U)k 
promised  that  no  specific  remedy  has  been  diseovered.     There  \»  no  kmurn  | 
plan  of  treatment  on  which  reliance  can  be  placed  to  cut  short  the  di^veaKV 
Another  consideration  to  lie  premist^d  is  that  the  di5ett,*e,  excluttivi;  of  miiir- 
nant  cases,  lends  to  recovery.     Mild  yellow  fever  is  a  stity  mUd  diseaM.  in»*  I 
tending  to  destructive  lesions  of  cither  the  solids  or  fluidi.  nor  doe*  it  t^nilj 
to  continue  indt: finitely  if  not  arrested,  like  intermittent  fever» 

A  third  preliminary  consideration  is  that  in  a  cun si d..'rable  proportion  of  I 
malignant  cases  the  disease  |s  necessarily  fatal.     Hence,  a  large  proprtioTi  ] 
of  fatal  cases  is  by  no  means  proof  of  injudicious  trcatmcut.     A  fotjrtli  e^v 
sideration  is  that  different  epidcutics  differ  as  regards  the  relntivc  : 
of  mild  and  malignant  eases.     In  some  epidemics  most  of  the  case- 
and  in  others  malignant.     It  follows  that  the  ratio  of  recoveries  under  b  or- 
tain  plan  of  treatment  may  be  no  test  of  the  superiority  of  that  plan.   .Mai- 
urea  which  appear  to  be  eminently  successful  in  one  epidemic  may  appcirwj 
fail  in  another  epidemic,  the  difference  being  due  to  variations  as  regards  tlt^ 
tendency  of  the  disease  to  a  fatal  issue. 

In  cases  of  mild  yellow  fever  no  active  interference  is  ro<)uircd*  Quifttt^e, J 
restricted  diet,  ventilation,  and  other  hygienic  regulations,  together  with  nuflll 
palliative  measures  as  particular  symptoms  in  individual  cap*'K  may  indiak,! 
suffice  for  the  treatment.  The  palliutive  measures  embrace  anodyne  »d<1I 
refrigerant  remedies,  cold  applications  to  the  head,  sponging  of  the  M^%\ 
laxatives  in  some  cases,  etc.  It  is,  however,  to  be  borne  in  mind  that  tbi 
disease  may  become  malignant  in  cases  which  are  at  firi*t  mild  In  app 
It  is  impossible  always  to  distinguish  at  the  outset  the  cu8«5»  which  wQl[ 
to  be  mild,  and  hence  it  is  of  vast  importance  to  take  every  preriiution  toj 
vent  the  development  of  grave  symptoms.  For  this  end  hygi-^nic  mcjisurrtl 
arc  especially  or  chiefly  important,  Patients  should  at  once  give  up  to  the  I 
disease  and  take  to  the  bed.  As  complete  rest  of  b<idy  and  mind  as  pr»cti<^J 
ble  is  to  be  enforced.  The  services  of  a  faithful  and  experienced  nurse  w* 
of  more  importance  than  medication.  Free  ventilatiun,  cleanliness,  andoth**! 
sanitary  measures  are  not  less  important  in  this  than  in  other  forms  of  fe*orJ 

In  cases  characterized  by  intensity  of  fever  during  the  febrilo  paroiy^ 
no  one  entertains  at  the  present  time  the  propriety  of  bhmdl citing*    A"**^ 
pyretic  measures  of  treatment, — namely,  cold  sponging  and  the  wet  sIhh?J- 
are  rationally  indicated.    Data  are  not  as  yet  available  for  fiirming  an  opiui'^^* 
ajs  to  the  efficacy  of  these  measures  in  preventing  the  grave  events  of  tKa  Ji*! 
ease  and  in  lessening  it-s  mortality. 

Purgatives  have  been  much  etnployed  in  this  as  in  most 
Drastic  or  active  purgatives  do  harm  by  increasing  the  ga^tr^  \\\ 

tation  and  producing  exhaustion.      Even  if  well  Hornr,  it  is  dithmlt  t4) 
what  indication  they  fulfil  which  may  not  be  e(|ually  luct  bv  rnllil  taxstit(4l 
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)r  simple  enemas.  The  latter  are  indicated  by  constipation.  Purgation, 
except  in  some  cases  for  the  purpose  of  eliminating  urea,  is  to  be  avoided. 
lilmetics,  which  have  also  been  much  used,  are  contraindicated  by  the  gastric 
lymptoms  which  belong  to  the  history  of  yellow  fever. 

Mercury  has  been  considered  as  important  in  this  disease.  Calomel  in 
arge  doses  has  been  much  used,  and  it  has  been  thought  to  be  desirable  to 
)roduce  ptyalism.  This  practice  has  now  but  few  advocates.  Facts  do  not 
Mrarrant  the  opinion  that  mercurialization  is  in  any  sense  curative,  and  the 
.estimony  of  most  physicians  who  have  had  practical  acquaintance  with  this 
lisease  is  adverse  to  the  use  of  mercury  in  any  form. 

Measures  to  relieve  gastric  irritability  are  often  indicated.  For  this  end 
jounter-irritation  over  the  epigastrium  may  be  employed  by  means  of  small 
)listers,  drv  cupping,  sinapisms,  and  stimulating  liniments.  Anodynes,  given 
either  by  the  mouth  or  by  the  hypodermic  method,  are  indicated  for  this  end. 
[)tber  remedies  are  chloroform  in  small  doses,  prussic  acid,  and  creasote. 
[ce  swallowed  in  small  pieces  has  been  found  useful  in  allaying  irritability  of 
he  stomach.  To  prevent  black  vomit,  and  with  a  view  to  arrest  gastric 
icmorrhage  when  it  has  occurred,  the  acetate  of  lead  with  opium  has  been 
uuch  extolled.  With  reference  to  this  event  careful  attention  should  be 
yiven  to  the  ingesta.  Milk  with  lime-water,  not  given  in  large  quantity,  is 
probably  the  best  article  of  diet.  If  sustaining  measures  be  not  indicated, 
i)land  liquids  only  should  be  taken  into  the  stomach. 

Hemorrhages  elsewhere  call  for  local  styptics  if  the  source  of  the  hemor- 
rhage be  accessible,  and  for  ergot  or  other  haemostatics.  In  a  case  related  to 
[ue  by  a  former  colleague  life  was  apparently  saved  by  the  transfusion  of 
blood. 

Great  restlessness  and  vigilance  call  for  opium  or  other  anodyne  remedies. 
Deficiency  of  the  urinary  secretion  is  an  indication  for  diuretic  remedies  if 
they  be  tolerated  by  the  stomach,  and  for  measures  to  produce  diaphoresis  if 
jiuretics  be  not  borne  or  if  they  prove  inoperative.  If  symptoms  be  present 
jenoting  ursemia,  the  hot-air  bath  should  be  employed.  Under  these  circum- 
stances elaterium  or  some  other  hydragogue  may  be  advisable  if  relief  be 
oot  procured  by  diaphoresis. 

Sustaining  measures  are  indicated  in  proportion  as  a  tendency  to  collapse 
jr  death  by  asthenia  is  denoted  by  the  symptoms.  The  irritability  of  the 
stomach  may  interfere  with  the  sustaining  treatment.  The  forms  of  stimulus 
md  nourishment  are  to  be  selected  which  on  trial  are  found  to  be  best  borne. 
Alcoholic  stimulants  may  be  given  per  enema  if  not  retained  by  the  stomach. 
Two  of  my  colleagues  in  the  New  Orleans  School  of  Medicine,  who  had 
experienced  this  disease  in  its  severe  or  malignant  form,  attributed  their 
recovery  to  the  free  use  of  alcoholic  stimulants.  In  one  of  these  cases,  when 
%  fatal  termination  was  regarded  as  imminent,  a  favorable  change  occurred 
immediately  after  champagne  had  been  given  freely. 

Prevention. — Measures  for  the  prevention  of  yellow  fever  relate — 
1st,  to  the  removal  of  local  conditions  which  favor  the  multiplication  of 
the  disease-germs;  2d,  to  quarantine  regulations;  and  3d,  to  disinfection. 
The  first  of  these  three  divisions  embraces  all  that  pertains  to  public 
and  private  hygiene.  The  local  conditions  which  are  especially  important 
as  auxiliary  causes  are  unknown,  and  therefore  it  can  only  be  hoped  that 
they  will  be  reached  by  rendering  sanitary  measures  as  complete  as  prac- 
ticable ;  but,  be  these  measures  never  so  complete,  they  do  not  make 
superfluous  those  of  quarantine  and  disinfection.  The  object  of  quaran- 
tine regulations  is  that  the  disease-germs  shall  not  be  imported.  To  effect 
this  object  either  there  must  be  non-intercourse  with  places  in  which  the 
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disease  prevails,  or  all  articles  of  merchandise,  clothing,  etc.  brought  ihfj^ 
from  must  be  thoroughly  disinfect^jd.  To  be  efficient,  C|uarantine  reirul*. 
tions  must  include  not  only  vessels  from  infected  parts,  but  inland  trao^. 
portation  by  railroads  and  other  conveyances.  There  is  no  dan;,'cr  of 
the  disease  being  carried  by  the  living  body  after  disinfection  of  the  we»r. 
ing  apparel,  or  by  the  bodies  of  the  dead.  Detention  of  the  well  or  ihe 
sick  is  therefore  a  needless  precaution,  except  to  prevent  groundless  popular 
apprehensions.  If  importation  of  the  germs  have  taken  place,  the  hou!<e4 
W'ith  their  surroundings  in  which  cases  occur  should  be  instantly  aod  coiq. 
pletely  disinfected.  The  object  now  is  to  "  stamp  out "  the  disease.  There 
is  ground  for  the  belief  that  this  object  may  be  effected  if  measures  of  dig. 
infection  be  promptly  and  thoroughly  carried  out. 

During  the  prevalence  of  an  epidemic  unacclimated  persons  should  arnjd 
going  within  the  infected  area  except  under  a  sense  of  duty,  and  thev  who 
are  already  within  this  area  should  leave  it  unless  there  be  motives  for 
remaining  which  render  the  risk  of  life  justifiable  and  praiseworthy. 


CHAPTER    VI. 
ERUPTIVE    FEVERS. 

Variola,  or  Smallpox :  Anatomical  Charact<>rs;  Clinical  History;  Causation;  Diajniofix; 
Prognosis;  Treatment. — Varioloid,  or  Modified  Smallpox. — Vaccinia,  or  Cowpox.— 
Varicella,  or  Chickeu-pox. 

THE  fevers  which  remain  to  be  considered  are  characterized  by  anenip- 
tion  or  cxanthem,  and  hence  they  are  called  eruptive  or  exanthematous 
fevers.  The  continued  fevers,  typhus  and  typhoid,  have  also  an  eruption, 
but  the  eruption  is  less  constant  and  less  prominent  than  in  the  emptire 
fevers.  The  eruptive  fevers  are  variola^  or  smallpox,  including  the  modified 
form  known  as  varioloid;  varicella,  commonly  called  chicken-pox ;  McaHatm, 
or  scarlet  fever ;  niheola^  or  measles ;  roseola,  or  rose-rash  ;  and  riithdn,  or 
German  measles.  The  eruption  in  two  of  these  fevers  is  moist ;  tbat  is, 
vesicular  or  pustular.  This  is  true  of  variola  and  varicella.  In  the  remainder 
the  eruption  is  dry,  and  is  properly  an  efflorescence  or  rash.  To  the  latter 
kind  of  eruption  the  term  exanthem  is,  strictly  speaking,  restricted. 

The  eruptive  fevers  were  formerly  considered  as  varieties  of  one  disease, 
and  the  individuality  of  each  was  not  fully  settled  much  before  the  pres4?nt 
century.  Each  is  a  distinct  species  of  fever,  having  phenomena  and  lavs 
peculiar  to  it  and  its  own  special  cause.  All,  with  the  exception  of  rofle<»Ia, 
are  propagated  by  special  causes  reproduced  within  the  body ;  that  is,  thev 
are  communicable  diseases. 

The  division  of  the  career  of  the  disease  into  stages  is  the  same  in  ill  the 
eruptive  fevers.  The  first  stage  is  the  stage  of  invasion  or  the  access.  This 
stage  begins  with  the  first  manifestations  of  disease  and  ends  with  the  firrt 
appearance  of  the  eruption.  The  second  stage  is  the  stage  of  the  eruption, 
and  extends  from  the  time  when  the  eruption  first  appears  to  its  disappear- 
ance.  This  stage  is  subdivided  in  variola.  The  stage  of  desquamation  or 
desiccation  follows  the  eruptive  stage,  and  this  either  constitutes  or  is  ful- 


VARIOLA,  OR  SMALLPOX.  1029 

lowed  by  the  stage  of  convalescence.  The  consideration  of  these  fevers  will 
also  embrace  the  periods  of  incubation  and  certain  events  liable  to  occur 
after  the  disease,  or  sequels. 

Variola,  or  Smallpox. 

The  discovery  of  vaccination  by  the  immortal  Jenner  toward  the  close  of 
the  eighteenth  century  has  divested  this  disease  of  much  of  the  importance 
which  it  had  in  the  two  previous  centuries,  when  it  ranked  first  among  the 
acute  affections  destructive  of  human  life.  It  is  not,  however,  so  rare,  even 
in  its  unmodified  form,  at  the  present  day  but  that  cases  are  liable  to  come 
under  the  observation  of  every  practitioner.  The  gravity  and  loathsomeness 
of  the  disease,  together  with  its  contagiousness,  render  highly  important  an 
early  diagnosis  and  judicious  management.  I  shall  consider  first  unmodified 
variola,  and  afterward,  under  a  separate  head,  the  modified  form  of  the  dis- 
ease known  as  varioloid.  The  latter  head  will  embrace  the  consideration  of 
variola  produced  by  inoculation. 

Anatomical  Characters. — The  characteristic  lesion  of  smallpox  is  the 
eruption.  The  successive  stages  of  the  eruption  are  the  macule,  the  papule, 
the  vesicle,  and  the  pustule.  The  pustule  undergoes  desiccation.  The  mocv/e 
is  a  reddish,  slightly-elevated  spot  due  to  congestion  of  a  circumscribed  por- 
tion of  the  skin.  The  microscope  shows  that  in  this  stage  the  capillaries  of 
the  papillae  of  the  corium  are  dilated,  tortuous,  and  elongated.  The  connect- 
ive tissue  of  the  papillas  is  slightly  (edematous.  The  papule  is  due  chiefly  to 
swelling  of  the  epithelial  cells  of  the  rete  Malpighii,  and  to  the  appearance  in 
the  same  situation  of  little  cavities  containing  a  clear  fluid.  It  is  to  be  noted 
that  cavities  holding  fluid  are  present  in  the  papule  as  well  as  in  the  vesicle ; 
but  in  the  former  they  are  so  small  that  the  vesicular  structure  is  not  evident 
to  the  naked  eye.  The  swelling  of  the  epithelium  and  the  small  cavities  are 
present  chiefly  in  the  middle  layers  of  the  rete  Malpighii.  Weigert*  has 
shown  that  in  the  centre  of  the  pock  the  lowest  cells  of  the  rete  Malpighii 
have  undergone  a  peculiar  metamorphosis,  by  which  they  are  transformed 
into  irregularly -shaped  opaque  masses  devoid  of  nuclei.  To  this  change  he 
has  given  the  name  diphtheroid  nuinrtu/rphofis,  as  it  resembles  the  change 
described  by  Wagner  as  occurring  in  the  epithelium  of  mucous  membranes 
in  diphtheria.  The  metamorphosis  belongs  to  the  group  of  the  coagulation 
necroses  described  in  Part  I.  pp.  52  and  53.  Weigert  regards  this  necrosis 
of  cells  in  the  rete  Malpighii  as  the  first  and  the  characteristic  eflect  of  the 
smallpox  poison  upon  the  skin.  The  diphtheroid  metamorphosis  afl*ects  only 
m  certain  number  of  cells  in  the  base  of  the  pock. 

Another  alteration  which  many  of  the  epithelial  cells  undergo  is  the  forma- 
tion in  their  protoplasm  of  spaces  or  cavities  containing  a  clear,  serous  fluid. 
This  alteration  has  been  called  srrous  ivjiltrotinn  and  vesicular  or  dropsicfd 
frann/rmnafion  of  the  cells.  The  cells  in  the  upper  and  the  middle  layers  of  the 
rete  Malpighii  are  those  chiefly  affected.  At  first  a  clear  ring  forms  around 
the  nucleus;  and  this  transparent  zone  increases  in  size  until  nearly  the 
whole  cell  is  converted  into  a  cavity,  the  wall  of  which  is  formed  by  the  outer 
border  of  the  cell.  In  this  vesicular  transformation  the  cell  becomes  swollen, 
so  that  the  cavity  may  be  larger  than  the  original  cell.  The  boundaries  sepa- 
rating adjacent  cell-cavities  may  become  ruptured,  so  that  by  the  coalescence 
of  several  cavities  larger  spaces  with  irregular  walls  are  formed.  In  this 
way  many  explain  the  formation  of  the  vrsicle  out  of  the  papule.  Accord- 
ing to  this  view,  in  the  papule  a  large  number  of  the  epithelial  cells  in  the 
upper  Malpighian  layers  become  swollen  and  transformed  into  cavities,  the 

*  Anatomiiche  Beifrage  zur  Lehrt  ton  den  Pocken,  Breslau,  1874,  Theil  i. 


infection  be  promptly  and  thoroughly  carried  out. 
During  the  prevalence  of  an  epidemic  unacclima 
going  within  the  infected  area  except  under  a  sensi 
are  already  within  this  area  should  leave  it  unle 
remaining  which  render  the  risk  of  life  justifiable 
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Prognosis;  Treatment. — Varioloid,  or  Modified  Sma- 
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THE  fevers  which  remain  to  be  considered  a 
tion  or  exanthem,  and  hence  they  are  callr 
fevers.     The  continued  fevers,  typhus  and  ty 
but  the  eruption  is  less  constant  and  less  pr- 
fevers.     The  eruptive  fevers  are  variola^  or  si 
form  known  as  varioloid;  varicella^  common] j 
or  scarlet  fever;  rubeola^  or  measles;  romnL 
Genuan  measles.     The  eruption  in  two  of 
vesicular  or  pustular.   This  is  true  of  variola 
the  eruption  is  dry,  and  is  properly  an  efflo 
kind  of  eruption  the  term  exanthem  is,  w 
The  eruptive  fevers  were  formerlj  oon.^ 
and  the  individuality  of  each  was  not  fn' 
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I  more  clouded  by  the  presence  of  pus-cells.  By  the  accumulation  of  these 
Is  the  vesicle  is  gradually  transformed  into  a  pmtule.  As  the  pus-cells 
rease  io  number  the  reticulum  within  the  vesicle  is  destroyed,  so  that  the 
ly-formed  pustule  consists  of  a  sinjj^le  cavity.  The  destruction  of  the 
iculum  causes  the  umbilication  to  disappear. 

In  hemorrhagic  variola  the  vesicle  becomes  filled  with  red  blood-corpuscles 
;tead  of  emigrated  white  corpuscles.  Between  the  corpuscles  is  a  network 
fibrin. 

Pus-cells  are  found  in  the  connective  tissue  of  the  corium,  especially  around 
;  vessels  of  the  papillae.  These  pus-cells,  which  are  undoubtedly  emigrated 
lite  blood-corpuscles,  are  present  in  large  number  during  the  pustular  stage, 
le  pustule  may  extend  in  depth  in  consequence  of  suppuration  of  the  upper 
rera  of  the  corium.  The  cicatrices  or  pock-marks  which  follow  an  attack 
variola  are  extensive  and  deep  in  proportion  to  the  extent  to  which  the 
rium  is  involved  in  the  suppurative  process  during  the  pustular  stage. 
During  the  stage  of  desiccation  the  contents  of  the  pustule  disintegrate  and 
s  up.  After  the  pustule  ruptures  and  discharges  its  contents  brownish 
lbs  are  formed  by  the  desiccation  of  the  pustular  contents.  Beneath  these 
lbs  the  epithelium  is  regenerated,  the  new  cells  being  produced  by  prolif- 
ition  from  the  intact  epithelial  cells. 

In  a  number  of  cases  of  smallpox  Weigert  observed  colonies  of  micrococci 
blood-vessels  and  lymph-spaces  in  the  corium,  as  well  as  similar  colonies  in 
e  vesicles.  These  micrococci  are  to  be  regarded  as  a  complication,  and  not 
concerned  in  the  causation  of  the  disease. 

The  occurrence  of  the  variolous  eruption  upon  the  mucous  membranes  of 
rious  parts  of  the  body  will  be  described  in  connection  with  the  Clinical 
istory.  Parenchymatous  degeneration  of  the  liver,  heart,  and  kidneys  has 
en  observed  in  cases  of  smallpox.  Colonies  of  micrococci  are  often  found 
internal  organs.  The  formation  of  abscesses  is  rare.  The  spleen  is  some- 
nes  swollen.  Ecchymoses  are  very  frequently  found  in  the  mucous  mem- 
ane  of  the  renal  pelvis  and  of  the  ureters.  In  variola  haimorrhagica,  hemor- 
ages  are  present  in  the  interior  of  the  body  as  well  as  upon  the  surface, 
ley  are  found  in  the  mucous  membrane  of  the  air-passages,  in  the  lungs,  in 
e  mucous  membrane  of  the  alimentary  tract,  especially  of  the  stomach  and 
ctum,  in  the  uterus,  and  rarely  in  the  Fallopian  tubes  and  ovaries  or  in  the 
iticles.  Punctate  hemorrhages  are  present  in  the  serous  membranes  and 
the  pia  mater.  The  complications  of  smallpox,  which  are  many,  will  be 
ticed  under  the  head  of  Clinical  History. 

Clinioal  History. — Differences  pertaining  to  the  eruption  and  other 
sots  embraced  in  the  clinical  history  in  different  cases  are  so  great  that 
iters  have  made  several  varieties  of  the  disease.  The  division  into  con- 
mt  and  discrete  or  distinct  variola  is  generally  adopted.  In  the  latter 
•iety  the  vesicles  and  pustules  are  separate  or  distinct  from  each  other. 
the  former  variety  coalescence  of  the  vesicles  or  pustules  takes  place. 
cases  in  which  coalescence  exists  to  a  greater  or  less  extent,  but  not 
5r  the  whole  or  the  greater  part  of  the  surface  of  the  body,  the  disease 
laid  to  be  semi-coji/luent.  When  the  eruption  has  a  hemorrhagic  character 
I  disease  is  called  hemorrhagic  variola.  Without  considering  these  varie- 
I  under  separate  heads,  I  shall  notice  their  distinctive  features  in  connec- 
n  with  the  symptomatology  of  the  several  stages  of  the  disease. 
Sta§fe  of  Invasion, — The  disease  is  ushered  in  by  a  chill  in  the  great  major- 
of  cases,  and  the  chill  is  usually  more  marked  than  in  the  other  eruptive 
ers.  In  some  cases  a  series  of  chills  occurs,  alternating  with  flushes  of  heat. 
brile  movement  follows,  accompanied  generally  by  more  or  less  perspira- 
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-^o.  The  latter  is  likely  to  continue  or  to  recur  more  or  less  fieqneitlj 
ID  TO  zhut  dme  of  maturity  of  the  eruption — a  feature  distinctiye  of  thii  u 
.HMuazcti  with  the  other  eruptive  fevers.  The  febrile  movement  is  knows  u 
-sm  jiiinanr  fever.  It  is  often  intense,  the  thermometer  sometimes  shoving  a 
rse  -o  li»4^  or  iMo*'.  Nausea  and  vomiting  are  often  prominent  symptoni 
in  'j^3  atase.  The  tongue  becomes  coated.  Pain  is  referred  to  the  qugas- 
rmLai.  jL-etHnpanied  by  tenderness  on  pressure,  either  with  or  without  nouble 
-aos^fa  ind  vomiting.  Generally,  the  bowels  are  constipated,  but  diir^on 
IS  ?9flK!ciBu»  present,  especially  in  children.  Cephalalgia,  pain  in  the  Umha, 
am  J5»effal  debility  are  more  or  liess  marked,  as  in  the  early  part  of  other 
rasttBsiai  feren:  but  in  thb  fever  pain  in  the  loins  is  usually  a  marked 
ijmDO^m,  and  possesses  diagnostic  importance.  Incomplete  paraplegia  is 
j«e:te».*fULlT  ob:!erved,  generally  disappearing  with  the  development  of  Uk 
in^c^.>a.  Pinlysis  of  the  bladder,  giving  rise  to  retention  of  the  vriae, 
jWBkftnws  exLsts  without  paraplegia.  Convulsions  often  attend  the  deTeJofK 
aeftc  ^^  dii5  disease  in  children,  and  sometimes  occur  in  adults.  Beliriim  is 
UK  <eaBa^.>oal  symptom. 

If  :Qe  sTinptoms  in  this  stage  be  mild,  the  eruption  will  probably  be  dis- 
:f«n« .  >ac  if  the  chill  be  notably  marked,  the  pyrexia  intense,  the  lambar 
-Tttiit  ?«riH^.  etc  it  may  be  expected  that  the  disease  will  prove  to  be  of  tbe 
.-iMtihtifiKC  vtanety. 

rhtf  ittrac^>D  of  this  stage,  as  a  rule,  is  two  days.     The  eruption  b^ioa  to 

Kirf«ar  .Mi  tbe  third  day  after  the  attack.     There  are,  however,  exceptiois  to 

:iit>  ?^b^.     la  ^Hne  cases  the  eruption  appears  on  the  second  or  on  the  fourth 

sMy .     rV  daratiiHi  is  sometimes  extended  to  the  fifth  or  sixth  day,  and  oeea- 

>«tfttai£T  ^ntii  longer.     The  eruption,  if  it  appear  on  the  second  day,  maj  be 

:A|rwc<«^  ^>  be  confluent,  and  on  the  other  hand  in  proportion  as  the  appear- 

uiv«  .'/  Tile  eruption  is  protracted  beyond  the  third  day  mildness  of  the  di»- 

iu«    :^  :o  be  i>xpeoted.     Two  events  relating  to  the  skin  are  of  occasional 

*.rurr^rK^  ia  this  stage.     One  of  these  is  a  cutaneous  efflorescence  or  ni«h. 

'>t    *ii'  ^i'     r  the  iTivater  part  of  the  surface  of  the  body  may  be  covered 

>i  .:    i!i>  .r\!:ioiuatio  redness,  resembling  the  appearance  in  scarlatina.    The 

.  x..i>t   >  'u*o!e  :o  bo  mistaken  for  scarlatina  when  this  occurs.    In  other  cases 

\\    ta^   s  *.!i  :>*'I:i:e*l  patches,  and  it  may  then  bear  a  resemblance  to  measles. 

'  "^i.    •uLcJit"^  a-'wover.  are  not  elevated  ;  that  is,  they  are  not  papular.    Small 

•.^.  •■>     r  >i.i'{a:iiiiKt  are  sometimes  observed.     The  efflorescence  appears  on 

»:.  -t*. i  i^v  and  continues  only  eighteen  or  twenty-four  hours,  giving  place 

.     J.    .rn|.«t.ii  peouliar  to  the  disease, 
•'v     ^:i*,r  event  is  the  appearance  of  petechias  and  ccchyraoses.    Tho^ 

^t   U'-iv   >r  less  abundant.    They  are  sometimes  very  abundant;  covering 

v.. I     u  :pii»ii  unJ  the  extremities.     In  some  cases  these  foreshadow  suW- 

»*..!,.    Kiuv'rrfia;ies,  but  they  by  no  means  always  have  this  sijrnificance. 

•t*. .    .'J   iv-:  Always  denote  severity  of  the  disease,  and  they  are  someiime? 

v..  ■  -•.   .1  -uilu  cases.     They  continue  during  the  greater  part  of  the  stage 

V  . .-     ,    z.-Mp(ton. — The  histological  structure  of  the  different  forms  of 
V       •4^i..».a  a,AS  already  been  considered.     It  remains  to  notice  the  cliDical 
:he  eruption.      The  eruption,  as  a  rule,  appears  first  on  the 
•^.vui.S  .ibimt  the  lips  and  chin,  and  nearly  at  the  same  time  on  the 
*1    *.*v>is:  next  on  the  chest  and  arms;  then  over  the  body;  and  larf 
■*«?t'  ixiremities.     Its  difixision  over  the  whole  cutaneous  8urfaoe 
.  »v».*^*u  >ne  and  three  days.    Exceptionally  it  is  first  observed  on  the 
;.>,Aue>v  :aiedy  in  young  children,  and  on  the  loins  or  nates.    It  may 
tN*i   «i  :iae  netghbi^rhood  of  a  blister  or  sore  existing  in  any  part  of 
>u<\X3<rtve  changes  take  place  in  the  physical  characters  of  the 


. -k^'.«.t 
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eruption  which  in  different  stages  of  its  progress  represent  nearly  all  of  the 
cutanei.  At  first  the  eruption  appears  in  the  form  of  small  red  spots  or  specks, 
sometimes  having  a  purplish  or  livid  color.  It  is  now  a  maculated  eruption. 
The  central  part  of  the  maculse  becomes  hard,  slightly  elevated,  and  pointed. 
A  change  has  taken  place  from  a  maculated  to  a  papular  eruption.  In  this 
stage  of  its  progress  the  eruption  is  not  unlike  that  of  measles,  and  the  dis- 
ease is  liable  to  be  mistaken  for  the  latter.  The  papufse  are  smaller,  rounder, 
and  harder,  and  lack  the  crescentic  or  curvilinear  arrangement  which  charac- 
terizes the  eruption  of  measles.  They  feel  like  small  shot  under  the  skin. 
Next,  a  clear  lic^uid  becomes  visible  in  the  papulae,  which  now  become  vrsic- 
tt/a.  This  change  is  observed  twenty-four  hours  after  the  first  appearance 
of  the  eruption.  After  twenty-four  hours  more — i*.  e.  forty-eight  hours  from 
the  first  appearance  of  the  eruption — the  vesicles  have  acquired  considerable 
siae.  On  the  fifth  day  of  the  stage  of  the  eruption  the  vesicles  have  attained 
to  nearly  or  quite  their  full  development,  measuring  from  one-quarter  to 
one-third  of  an  inch  in  diameter,  and  are  raised  two-tenths  to  four-tenths  of 
an  inch  above  the  level  of  the  skin.  More  or  less  of  the  vesicles  present  a 
depression  in  the  centre.  They  are  said  to  be  umhiUcnted.  This  appearance 
is  highly  characteristic,  indeed  almost  pathognomonic.  It  is  observed  in  no 
eruption  other  than  that  of  variola,  except  in  the  vaccine  vesicle,  and  some- 
times in  ecthyma.  This  umbilicated  appearance  may  be  detected  in  some  of 
the  vesicles,  often  as  soon  as  the  latter  are  discoverable.  The  vesicles  are 
multilocular,  as  has  already  been  described.  They  contain  an  opalescent 
serum. 

This  is  the  history  of  the  eruption  up  to  the  period  when  the  vesicles  reach 
the  maximum  of  their  development  if  the  eruption  be  discrete.  In  the  con- 
fluent variety  a  diffused  redness  of  the  surface  precedes  the  appearance  of 
papules  and  vesicles.  This  diffused  redness  is  likely  to  lead  to  the  error  of 
supposing  this  disease  to  be  measles.  The  vesicles  when  they  first  appear 
have  not  the  determinate  form  of  those  in  discrete  smallpox,  but  run  together 
or  coalesce  to  a  greater  or  less  extent.  At  the  end  of  the  period  for  the  full 
development  of  the  vesicles  the  face  and  other  parts  are  covered  with  patches 
of  greater  or  less  size,  in  which  the  cuticle  is  uniformly  raised  by  opalescent 
serum,  resembling  a  blister.  The  whole  of  the  face  and  the  greater  part  of 
the  cutaneous  surface  may  be  covered  with  coalescent  vesicles. 

Aft«r  the  full  development  of  the  vesicles  there  is  another  important  change 
in  the  eruption.  The  vesicles  become  pustules.  In  other  words,  suppuration 
takes  place.  "With  this  change  the  external  characters  are  altered.  The  pocks 
are  more  distended.  The  reticulum  is  broken  up.  The  central  depression 
is  lost,  and  the  pustules  become  pointed.  This  change  from  vesicles  to  pus-. 
tnles  is  accompanied  by  general,  symptoms  which  show  it  to  be  an  important 
epoch  in  the  clinical  history  of  the  disease.  Hence  with  this  change  begins 
another  stage — namely,  the  suppurative  »tage,  or  the  stage  of  maturation. 
This  will  claim  consideration  under  a  distinct  head.  It  will  be  observed  that 
of  the  different  forms  of  cutaneous  eruption,  all  except  the  squamx  and  tuber- 
cuht  are  represented  in  the  successive  changes  in  the  eruption  of  smallpox — 
namely,  enumerating  them  in  the  order  of  their  sequence,  viaculse,  papulse, 
tesicnlat,  pustulse,  and  in  the  confluent  eruption  hvffsc. 

The  eruption  is  not  limited  to  the  skin.  Simultaneously  with  its  appear- 
ance on  the  cutaneous  surface  it  may  be  observed  to  a  greater  or  less  extent 
on  the  mucous  membrane  of  the  mouth  and  throat.  It  appears  here  in  the 
form  of  round  opa(]ue  spots.  As  no  stratum  corneum  exists  upon  the  mucous 
membrane,  the  formation  of  typical  vesicles  and  of  pustules  does  not  take 

K'  ce.     Little  erosions  and  ulcers  rapidly  form  in  the  site  of  the  eruption. 
e  membrane  surrounding  the  spots  is  swollen  and  inflamed.     The  spots 
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are  observed  especially  on  the  kmgue  and  soft  pnlat*?.  Thcj  »it  Wahh  to 
occur  in  the  larynx,  truchea,  and  bronehi ;  on  tlie  ronjunciiVA,  leading  minit. 
times  to  ulc**r8  und  deatruction  of  the  eye;  within  the  no.^tnls,  in  the  eter- 
nal meatus  auditorius,  and  on  the  prepuce  or  vnlva.  The  eruption  dot'*  t(A 
occur  upon  serous  membranes,  and  probably  not  <»n  the  mucous  mrmbmoe 
of  the  stomach  or  intestine.  In  the  larynx  the  eruption  may  cause  Itrro- 
giris,  which  may  prove  fataL  An  luatauee  of  this  kind  has  fallen  under  nif 
ob:*ervation, 

A  striking  feature  of  the  primary  fever  pertaining  to  this  disease*  i*  eitliff 
a  notable  remiamon  or  complete  apyrexia  on  the  appearance  of  the  enjpti<ffi. 
The  puUe  fulU  to  nearly  or  ijuite  the  normal  frecjuency,  and  the  heat  of  the 
skin  id  but  little  or  not  at  all  above  that  of  bealth  ;  and  the  thermomel«r  in 
the  axilla  shows  a  reduction  to  100°  F,  or  lower.  This  is  a  highly  diairnoitie 
feature  of  smallpox,  provided  the  eruption  be  not  confluent.  In  the  coDfiuMi 
variety  this  feature  is  either  wanting  or  is  much  less  marked.  As  the  ernp- 
tion  progresses  the  febrile  movement  h  gradually  developed  or  increased. 

Sfa^e  of  iSuppHrafiou. — With  the  change  of  the  eruption  to  pustules,  u«Q- 
ally  on  the  sixth  day  after  the  first  appoaranoe  of  the  eruption,  there  is  t 
recurrence  of  notable  increase  of  pyrexia,  constituting  what  is  known  as  ih^ 
.Muppttra five  fiver  or  the  j^ecfjntlar^  Jei*a\  The  pulse  becomes  more  or  \t^ 
'frei|uent^  the  heat  of  the  skin  is  sensibly  raised,  and  the  thermomc^ler  denoiw* 
increase  of  temperature,  etipecially  in  the  evening  as  cunjpared  with  the  mum- 
ing.  The  perspirations,  which  up  to  this  epoch  are  likely  to  occur,  now  ctait 
In  mild  cases  of  discrete  smallpox  the  secundary  fever  continue*  only  for 
three  or  four  days;  but  it  continues  longer  in  the  confluent  variety  irr^ 
Bpective  of  any  complication.  The  pyrexia  is  symptomatic  of  the  a^ectitn) 
of  the  skin,  and  its  intensity,  other  things  being  inpial,  is  ]in)portionatii!  to  i\kt 
degree  of  cutaneous  inflammation.  More  or  less  redness  and  <pdeina  (^f  tli^ 
skin  are  apparent  in  the  spaces  between  the  pustules*  Tumefaction  of  the 
face  occurs,  and  is  often  considerable.  The  swelling  of  the  eyelids  is  oflen 
sufficient  to  close  the  eyes,  as  in  ca??es  of  erysipelas.  Swelling  of  the  lunh 
and  feet  occurs  in  severe  cases,  especially  if  the  eruption  be  conHuont,  Tli© 
redness  and  swelling  are  accompanied  by  a  burning  pain,  as  in  trT»ip»*lM. 
Salivation  is  a  frequent  symptom.  In  severe  cases  of  the  confluent  varidy 
it  is  often  very  profuse,  and  accompanied  with  more  or  less  swelling  of  the 
salivary  glands.  It  is  measurably  or  chiefly  dependent  on  the  eruption  in 
the  mouth  and  fauces.  It  is  rarely  observed  in  children.  In  severe  ca«* 
delirium  is  likely  to  occur  in  this  stage.  The  delirium  is  generally  passivejikc 
that  in  most  cases  of  typhoid  fever,  but  it  is  sometimes  active  or  msiiiacal 
Other  ataxic  symptoms — ^namely,  subsultus,  carphologia.  and  coma^vigil — oiaj 
also  occur,  denoting  always  a  condition  of  gravity.  Coma  occurs  in  a  certiin 
proportion  of  fatal  cases.  Other  symptoms  are  due  either  to  complientums 
or  to  anomalous  occurrences  which  will  presently  be  noticed.  Diurrhtri  is 
an  occasional  symptom,  and  is  always  an  unfavorable  omen*  The  durttioii 
of  the  stage  of  sup^puration  is  four  or  five  days. 

Stttffe  fj/  Dcniccatton. — This  stage  begins  on  about  the  twelfth  diiT  «»' 
the  disease.  The  exceptional  caaca  in  which  it  begins  much  earliiT  «f 
later  are  very  few.  The  tumefaction  and  redness  of  the  skin  diminish. 
The  pustules  J  for  the  greatest  part,  break,  and  the  pus  concretes  into  a  thick 
scab.  Over  patches  in  which  the  eruption  is  confluent  there  is  a  enntinuoui 
scabby  crust.  The  whole  face  in  severe  cases  is  covered  as  if  by  %  niisk, 
presenting  a  hideous  appearance,  and  the  greater  portion  of  the  surface*  of 
the  body  may  present  a  similar  aspect.  The  diminution  of  the  tnflammili*it 
and  the  formation  of  scabs  are  flr^t  observed  on  the  fuctt,  afterward  #m  tJn 
trunk  und  upper  extremities,  and  at  last  otj  fbi>  Inwi-r  extrcnjJti.v      T»onii 
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this  stage  the  skin  exhales  a  sickening  characteristic  odor.  In  cases  in  which 
the  eruption  is  confluent  the  stench  is  extremely  offen^^ive  and  may  be  per- 
ceived at  a  considerable  distance.  The  spectacle  in  this  and  the  preceding 
stage,  and  the  fetor,  render  smallpox  the  most  repulsive  and  loathsome  of  ' 
diseases.  In  mild  cases  the  stage  of  desiccation  is  the  stage  of  convalescence. 
The  scabs  fall  oif,  leaving  the  skin  beneath  unbroken,  but  presenting  a  discol- 
oration continuing  for  a  long  time,  and  especially  apparent  when  the  surface 
is  exposed  to  cold ;  but  in  severe  cases  the  skin  beneath  the  scabs  is  excor- 
iated or  ulcerated,  the  scabs  are  liable  to  be  renewed,  and  troublesome  ulcer- 
ations sometimes  follow.  3Iore  or  less  pyrexia  in  severe  cases  continues 
into  the  stage  of  desiccation.  In  mild  cases  there  may  remain  no  permanent 
traces  of  the  eruption,  but  in  the  great  majority  of  cases  there  are  left 
cicatrices,  either  circular  or  linear,  which  are  known  as  '-pitting"  or 
''  pock-marks."  The  amount  of  pitting  will  depend  on  the  abundance  of  the 
eruption,  the  size  of  the  pocks,  and  the  depth  of  the  ulcerations.  Some  of 
the  pocks  do  not  break,  but  harden,  and  their  contents  are  absorbed.  It  is 
probable  that  in  these  the  corium  is  not  involved  in  the  suppuration  or  that 
the  vesicles  are  not  converted  into  pustules. 

To  recapitulate  the  relative  duration  of  the  several  stages  in  the  majority 
of  cases :  The  duration  of  the  stage  of  invasion  is  between  two  and  four  days ; 
of  the  stage  of  eruption,  about  five  days ;  of  the  stage  of  suppuration,  four  or 
five  days ;  and  of  the  stage  of  desiccation,  between  six  and  ten  days — making 
the  duration  of  the  disease  in  cases  ending  in  recovery  between  seventeen  and 
twenty-four  days.  In  mild,  uncomplicated  cases  the  recovery  is  usually  rapid, 
but  convalescence  may  be  indefinitely  prolonged  by  ulcerations  of  the  skin  and 
other  complications. 

Various  complications  and  anomalous  events  are  liable  to  occur  in  the 
several  stages  of  the  disease.  Pharyngitis,  dependent  on  the  eruption  within 
the  pharynx,  is  sometimes  sufficient  to  occasion  much  pain  and  difficulty  of 
deglutition.  Laryngitis,  dependent  on  the  eruption  within  the  larynx,  is  of 
not  infrequent  occurrence.  It  is  denoted  by  huskiness  of  voice,  or  aphonia, 
with,  in  some  cases,  more  or  le*a  difficulty  of  respiration.  The  laryngeal 
inflammation  is  sometimes  diphtheritic.  (Edema  of  the  glottis  is  an  occa- 
sional accident.  Bronchitis^  ai»/>  frr>m  the  eruption^  occurs  in  a  certain  pro- 
portion of  cases.  Sometimes  th^re  Ia  inflammation  of  the  gastric  or  of  the 
intestinal  mucous  membrane,  TL:^  U  rarely  of  the  diphtheritic  variety. 
Pneumonitis,  pleuritis,  and  pericarditis  are  rare  complications.  Endocarditis, 
including  the  acute  ulcerative  form,  faa^  been  observed  as  a  complication. 
Furunculi,  or  boils,  and  su(jcutane^>u«  Sihif:ei>tiie^  arc  not  uncommon,  both  as 
concomitants  and  »ef{ueU.  Phlegmonous  toriMllitis  and  suppurative  inflam- 
mation of  the  cervical  lymphatie  s^Undj^  and  of  the  salivary  glands  occasion- 
ally occur.  Erysipelas  on  the  faD*.  neek.  linJfft,  or  bo<ly  is  not  very  infre- 
quent. Gangrene  may  frf^ur  on  partA  txyr^^l  Ut  pressure,  and  sometimes 
in  other  parts.  Ophthalmia  ia  an  imfj^^rtant  complication,  sometimes  leading 
,to  permanent  bliiidne^*  from  of/a^'ity  or  f^rforation  of  the  cornea.  The 
inflammation  in  the  thrr>at  ^stti^itsffr*  ^xi*iwU  through  the  Eustachian  tube 
and  gives  rise  to  me^Iian  fff.ltU.  wLi^rh  U  liable  to  eventuate  in  deafness. 

Hemorrhage  in  variou.4  *•  motion*  '^r/:«r*  in  a  certain  proportion  of  cases. 
Epistaxis  is  an  occasional  earir  Mrm\fUmt,  but  d^^es  not  betoken  unusual 
gravity  of  the  disease.  H^RtttaXfsria  U  v^ro^im«r«i  an  early  and  always  a  grave 
symptom.  Hemorrhacr*;  f^^n-jniftj;  at  any  f^ri<jd  of  the  disease  from  the 
mouth,  throat,  air-tuW.  or  ^MtVrU.  ^f'j:'itu\t9iuuA  by  [KirtechiaQ  or  vibices,  and 
sometimes  by  an  extrava**tt'/n  *,t  hU^A  tuio  th'r  f^^^cks,  characterizes  certain 
malignant  cases.  llemoTrUskzi'',  ^mhnUf:.  and  black  variola  are  names  applied 
to  the  disease  as  exhibit^.-^i  in  th<;e«  ca*^.     The  most  dangerous  form  of 


erupttve:  fevebs. 


^mmiinar  :a  rtuc  in  wtnek  an  aente  heinmihagie  iffifcoii  inA- 

■£  n  .n  t-Ttrrr  -ucetir  'h»  'Iumm-.     TKe  <lueaae  ha«  thai  bnea  caU/tft 

-rr    -••ffiinMK.      _«>«cii  mav laJCft  nlsaft  in  thsae  c&Mfl  bduie  lar  cnfM 

jxaBonFBBV  i>r  ■ihbiiuhk  qa*  ammucd.  and  then  a  liiaenwu  u  fmaMtmkj 

■  'm  \  ^nuwigmie  tir  - :ifr  f^aoMer ot  the  caaft.     Ln  fanaica  ncBHraaiin  aij 

^-f?r.  ..UB    f   I'lC   rrvsmarnr  mtmue  it  iii  not  an  ontowaid  ercM.    XeD» 

i^&sx    -TPn     i-cnzr  'n  nenuAuiiasic  f^aaes. 

.aammnnx  i.s  i.  -vmaBam.  i»r  not  iolrcqnent  occmieuce  in  aaroe  oki 

-   'nTnaoie  ■r.^fcK.ru.d  <-'>ma.wsiea  itccaaionailT  (icetizs  is  jeaetiBateti 

rxmm  -^  uvamir 'leBendBOC  ita  acnxa  nephrida.     <)rchicia  and  Ofvainii  at 

_:v  -•iBBUi3noa&.       nil  mill  iiiw  or  rha  .synovial  mendMnBca  ef  the  JMh^ 

HnrtTTBtf-fr  v-m  -rram  tiitt  .soBesnnea  with  purulent  exndatioa.  b  aha  n 

:TT*«t*xeBc       oinixeatxon.      /'ixsltss  'jr   the  lower  extremicies  aad  if  tk 

jiutasr   :.u*  ■  -tfa  voown  :o  oe-  x  aeaoei  of  smallpox.     Thia  is  dn 

::!  '       ''"-^^iniaL.  :_>  j,il  j.enm   iTTnifiminirad  mreiitiai. 


^ssxnny. — Mgaiixwr  :s  a  hiKolY"  contosioiis  dxaeaae.    Ik  maj  ht  a» 
'jMnu:.iLX!*k      -  -^tsLss  ••:    i  vTnza — 4iaE  i^  by  inoeoiation — and  hjmaimd 
uiiuipraiuc  -laananons  nTim  cne    •oar.     The  <liaeaae  ia  ryadilT  i 
~  ""jaiffa  vc  *  nmesi.  -nneii.  inaor  retain  the  i.'ontaeiiEnt  in  aa  efieenie  i 
'39  :  r  -sancna  diBL^vm  rperai     .L  verr  tnnaient  and  slicia  < 
r  "Ok  ^'itjuuemja  *ji  'ne  •iiaeaae.     Thna.  it  is  i 

::e  T^.veef  *>r  nmtume.  ui  pablickctinTeTuieee  [ 

':jjre  .  ■■gmiir  ?ees.  al&eted  with  it.     It  inaT  be  < 

f^^vnxcttiiaTe  oee&naMifbrcairTinepnneBCatohaepUi^  Tk 

ir  '^•iDpuemi  cu  oeouaunmncibie  in  all  its  attses.  hint  wmimi/^ 

•vT":  :^  ixoMv  II  ucmr  1?^  •  iBmnc  cbe  riMiiot'  auppniatiiw  and  denecMiBa.  Tk 

111  11'- J     r  -  oe-    -^jtgt'ja-  iott.  mamtefr  aad  the  L*raaA  and  scbImi  fcoBii  Ij 

jn**rKra    -fnauL  mt*  -mGiiasni:    ind  ic  '^  nrobablj  oontaincd  BOtMljii 

•e    -stuajj-  •'>    '**nr    Te     Mcani-*»U2fr  -arnice.  -)at  in  the  expired  breatt  aai 

-■  ..  -  ■."Jir-.Li     *:':r"a.      '^le  "iit^-ii!^  inar  Se  •.n>nimnnicated  ftom 

iK-r:-^     -M     II IT    r    :    "ns.  but  Hy  inappreciabte  eiBiBft- 

"  .-  .i     V— M     •MitrrtLTL"!    T     ae    iL*se**nn!£-rr»ni  tVom  snl^ecU 

-^v.  — ■•j>»-  T   -riiLL'ti    nac  i  -adaver  ma v  retain  the  nrat  il 

■•iiiai;::  TiiL-     :ie    lis^iu*^  "Wr   la    ntlednite  period— eTcn  for 

--     -.        '.r*        "•-•      -i.'.'^vru'z    fisraiic*^    <»    nrcTe??nn:r  atf  *howine  the  «■- 

••-.•  •»     r     u-     ii^fiis^    r^iin    ae    lead    mmiv.  'iesich  havinz  taken  pbee 

'.  -  -  .f:!it-!t     r    ne    mmifij  :    -  Dtinn!£  :he  winter'oT  lS48*49a 

^    i..i!.   .    ai':ir'»T  -i     He  ne«iiL-ai  •Mu»»  «it  "-he  New  York  UiUTefsityy  diel 

•   ■    I"    ::if?:rit^ri>ilv   n    ae    u^tit  imiier  rhe  oare  of  a  physieian  wha 

..••  !-::[     ;iiu    ^noiii^iv    il.     E  irmi  invited  to  the  aoiapafy  asi 

•-  '—  -r.   r-:H»t    :u*    •*irn>e  v^s    inL'*)v«>rvti.  n  t^w  •burfc-red  spoto  oa  tilt  Bi^ 

■     r-  ;  -it    ¥i-r»    *upni»*H«i    o    >e  "H»ce«aiaL  che  pr- 

.'■  'A    :,k-'n'Z    ^•^ii    r.i>rTTi»  rn-n.  xrrac  •iehtlitv.  ov  w 

-  ;*  ■   -.s   ii:i  -I    ii'ini*  -ti    I   >Vv  Ensdand  villan  ihr  b  ^-tr^  if  tbf 

-.  -.  .  -iimn  <r  -tii*  '^acinf-i  innmatfatHi  luni  HipMitf  ft  tii  -^tr  thf.  fmtamith§ 

f,..'..-^:'    vr;.n*    r -ri;*  nhami?d.     'Tifii    i rim   gij^fci  a  ii    1111111111  aili 

•^'rM  -T.I  •:    ji'  T.ir^r -}»frs«ins    n  rht*  iMij£h(w)rhi^»«|  b«ia^  aaaiflML^*    WhelifT 
'u*  Om*'}  <m  ■»•>  f-^r  ir'iiiii*i*ft  icht»rwi^  than  bv  'ticafis  i#«  UMHiciiim  ^  ttiy 
if.r-ir  I  ri;-4  -*tiu»jii.  ¥n  i^**"!  r^inesicxoci :  for  n  ^  1  n^pofiusd 

▼•1..-1  •?.•   VM.*ri.4^  >:i'-i  i?.p«»nr^  to  orignMte  -•  ^!v  rf ^-^ 

«;i^»'^  "Ml':  ->*«T*  u^feT  ^T«  been  iome  nBanjpecced  aad  vaiiaii 

'  V^  arJ£>*  ^<7  I^.fcr^i  ID  the  Amenean  Jomnti <f  Ik  . 
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Thia  explanation  is  more  rational  than  the  supposition  that  the  special  cause 
is  produced  de  novo. 

The  susceptibility  to  the  dis^ease  exists  at  all  ages,  but  it  is  greatest  in 
children.  Some  persons  are  wholly  insusceptible  to  it,  exposing  themselves 
0S  fully  as  possible  with  impunity.  Cases  have  been  observed  in  which 
|>er8ons  have  become  susceptible  after  having  been  insusceptible  for  many 
vears.  Unknown  causes  peculiar  to  certain  times  and  places  co-operate  with 
tie  contagium  in  the  diffusion  of  the  disease,  so  that  it  prevails  as  an  0]>i- 
demic.  Reference  in  these  statements  is  had  to  the  production  of  the  dis- 
ease in  the  natural  way ;  that  is,  exclusive  of  inoculation.  The  disease  as 
thus  produced  is  distinguished  as  natural  miallpox.  The  negro  and  Indian 
races  are  particularly  susceptible  to  the  disease.  As  a  rule,  the  occurrence 
of  the  disease  once  extinguishes  the  susceptibility  ever  afterward.  Instances, 
Irowever,  are  not  extremely  infrequent  of  the  disease  having  been  experienced 
twice,  and  it  has  been  known  to  occur  thrice. 

Certain  interesting  facts  relate  to  the  susceptibility  of  the  foetus  m  ntcro, 
A  pregnant  woman  affected  with  the  disease  may  or  may  not  communicate 
it  to  the  foetus.  The  development  of  the  disease  before  birth  generally  causes 
the  death  of  the  child,  and  cases  have  been  reported  of  stillborn  children 
presenting  the  different  stages  of  the  eruption.  The  death  of  the  foetus,  how- 
ever, does  not  always  occur.  Healthy  children  have  been  born  presenting  the 
evidence  of  having  passed  safely  through  the  disca.se  in  the  uterus.  In  some 
instances  the  disease  has  been  contracted  before  birth,  but  not  developed  until 
several  days  after  birth.  Recovery  has  taken  place  under  these  circumstances. 
The  disease  may  be  communicated  to  the  unborn  child  by  the  mother  after  the 
fourth  month  of  pregnancy,  and  perhaps  before.  Finally,  the  special  cause 
may  be  received  into  the  system  of  the  mother  and  the  foetus  become  affected 
without  the  mother  experiencing  the  disease.  This  fact  has  been  observed  in 
cases  in  which  the  susceptibility  of  the  mother  had  been  extinguished,  either 
by  the  disease  having  been  experienced  or  by  vaccination. 

The  special  cause  of  this  disease  remains  for  a  certain  period  latent ;  that 
is,  there  is  a  period  of  incubation.  The  duration  of  this  period  varies  between 
five  days  and  nearly  three  weeks,  the  average  duration  probably  being  between 
twelve  and  fourteen  days.  Facts  appear  to  show  that  the  special  cause  of 
i^beola  or  of  scarlatina  may  be  in  operation  simultaneously  with  the  opera- 
tion of  the  special  cause  of  variola ;  in  other  words,  smallpox  may  be  com- 
bined with  either  measles  or  scarlet  fever.  Cases,  however,  exemplifying 
tbese  combinations  are  extremely  rare. 

During  an  epidemic  prevalence  of  smallpox  cases  are  sometimes  observed 
in  which  all  the  symptoms  of  the  stage  of  invasion  occur  without  being  fol- 
lowed by  an  eruption.     The  disease  appears  to  abort  spontaneously  at  the 
end  of  the  stage  of  invasion.     These  attacks  resemble  febricula,  but  it  has 
been  observed  that  persons  who  have  had  these  attacks  during  the  preva- 
lence of  smallpox  are  thereafter  insusceptible  to  the  disease,  although  not 
protected  by  vaccination.     Hence  it  has  been  considered  that  the  disease 
sometimes  occurs  without  an  eruption ;  and  writers  have  been  accustomed  to 
recognize  as  a  variety  of  the  disease  variola  sine  varioUs, 

The  question  as  to  what  is  the  essential  causative  principle,  or  the  con- 
tagium, is  one  of  great  pathological  interest.  It  was  at  first  thought  by 
Weigert  and  by  Cohn  that  the  round  bacteria  or  micrococci  which  they  have 
observed  in  lymph  from  the  vesicles,  as  well  as  in  other  parts,  represent  the 
contagious  germs  of  smallpox.     This  view  is  now  abandoned. 

Diagnosis. — The  diagnosis  of  smallpox  presents  no  difficulty  after  the  cha- 
racters of  the  eruption  are  fully  manifested ;  but  it  is  not  so  easy  at  an  early 
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period  of  iho  staj^e  of  the  eruption  before  the  vesicles  arc  oi*-T] net 

ing  to  determitie  the  character  of  the  eruption  vesideg  s^hould  he  hoM  iMfJ 

and  next  their  utijhilicuted  appearance.     Thi*  appearance,  it  is  to  he  \voni-i 

mind,  is  iihnot^t  |mtho>fnonionic.     The  distinctive  characters  i>f  th**  papu 

as  determined  hv  the  touch,  are  also  to  be  borne  in  mind — ;  h4~ 

granular,  hard,  and  deep-seated.     The  duration  of  the  sfji^^f* 

be  considcnnl — namely,  from  two  to  three  days.     The  f'^  r} 

pain  and  vomiting,  and  especially  either  a  remission  or  ;i 

movement  at  the  time  of  the  a[»j)earance  of  the  enipiion,  are  iraf»*mam  diAg 

noi*tie  features.     It  is  to  he  remarked  that  lumbar  pain  is  not  in  alt 

prominent  sympton^  &o  that  its  absence  is  not  entitled  to  much  weipht 

exclusion  of  amullpox.     An  examination  of  the  throat  and  moulh  -^""13 

be  omitted.     The  round,  whitish,  or  ashy  spots  which  are  charn 

the  eruption  on  a  mucous  surface  are  generally  apparent  here  a-n 

before,  the  erupti«>n  appears  on  the  skin.     The  appearance  of  the  cuianeifd 

eruption  successively  on  the  face  or  neck,  the  trunk  and  upper  eJEtisaiiiti 

and  the  lower  extremities  is  to  be  recollected. 

The  diaj^nosis  cannot  he  niRde  with  po^itiveness  prior  to  the  stairel 
eruption.     Pain   in  the  loins  with   febrile  temperature,  taken  in  eoni^ 
Willi  the  absence  of  the  .^ymptomii  which  attend  the  access  of  the  otli« 
tive  fevers  and  of  typhoid  fever,  should  excite  a  strong  suspicion  of  md 
especiiilty  if  the  patient  be  not  protected  either  by  vaccination  or  hy  i 
once  had  the  disease.    The  exclusion  of  rubeola  and  scarlatina  by  th«  tbi 
of  the  symptoms  chanicteristic  of  the  stage  of  invasion  in  the.'^e  diseaws  ii 
an  important  step  in  the  di«gnosis  prior  to,  and  in  the  early  part  of,  the  «Uc 
of  eruption.     When  the  eruption   first  appears  the  differential  diagmwi^  IJll 
chielly  between  these  fevers.     In  rubeola  the  Schneiderian  mcmbmrn*  *» 
air-passages^  and  in  scarlatina  the  fauces,  are  prominently  and  early  affects 
as  will  be  seen  in  treating  of  these  fevers.    Moreover,  in  rubeola  the  stji;^  < 
invasion  Is  longer,  and  in  scarlatina  it  is  shorter,  than  in  variola.     In  tmxiht^ 
rubeola  nor  scarlatina  does  the  pyrexia  remit  or  cease  when  the  crnj*ti*i| 
appears.     Other  affections  liable  to  be  confounded  with  smallpox  are  lii^lxi 
accompanied  with  pyrexia  and  a  secondary  syphilitic  eruption.     The  occl 
sionai  occurrence  of  an  efflorescence  and  of  peteehise  preceding  the  cni|«ti(< 
proper,  to  which   reference  has  been   made,  is  to  be  borne  in  mind.    ^ 
difficulties  attending  the  diagnosis  of  purpura  variolosa  have  abrady 
mentioned.* 

The  diagnostic  points  should  be  fixed  in  the  meniory,  as,  in  view  cif  th 
danger  of  the  diffu-sion  of  the  disease  by  exposure  before  its  character  i 
ascertained,  an  early  diagnosis  is  immensely  important,  As  another  indtui 
nient  for  being  prepared  to  recognize  the  disea>»e  promptly  it  mat  h^  mM 
that  the  ability  of  the  physician  is  thereby  strikingly  shown »  while^  i 
other  hand,  delay  or  failure  to  reeognize  it  brings  upon  him  popular  < 

The  attempt  has  sometimes  been  made  by  criminals  and  impostors  tol 
late  the  eruption  of  smallpox  by  rubbing  the  akin  with  crolon  oil  or  tan 
emetic  ointment.' 

Progxosis. — ^T^nmodified  or  natunil  smallpox  is  an 
to  life,  the  ratio  of  fatal  eases  beini*  as  1  lu  3  or  4*    Ti 


*  Prot  Jaoew*ay  cnU»  B|»ecuil  attention  to  the  danger  nf  miHtakinsr  purpurti  rsnolf 
for  malignant  loeHale-s,  ty|>hii8  fever,  nlcemitve  endoearditia,  anil  purpura  dj^ 
Other  vnhuiKle  sitg^re^^tionf^  nre  cfintuined  in  his  article  nii  **The  Dti^jrnoH.     . 
of  ihe  jnlectious  Uijicn^c*,"  Jfrr/iW  AVtw,  July  17,  3SHH. 

'  Kor  an  example  vi^le  Ri^pott  fij  the  Procc^in^M  f*/  th4  ///inouf  Siaie  Board  f^lf^^ 
Springtield,  111.,  June  29,  18«*3. 
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in  cases  of  the  confluent,  and  considerably  less  in  the  discrete,  variety,  the 
ratio  in  the  latter  being  as  1  to  10.  The  death-rate  varies  between  wide 
limits  in  different  epidemics.  The  disease  is  much  more  fatal  to  children 
than  to  adults,  and  is  especially  fatal  in  early  infancy.  It  is  also  extremely 
fatal  to  aged  persons.  Death  is  sometimes  attributable  to  the  intensity  of 
the  disease  per  ise.  Life  is  then  destroyed  before  the  eruption  is  matured 
and  without  any  important  complication  having  taken  place.  Instances  of 
this  kind  are  rare.  If  death  take  place  before  the  stage  of  suppuration,  it 
is  generally  due  to  some  important  complication.  Complications  which  are 
likely  to  prove  fatal  are — acute  laryngitis,  oedema  glottidis,  pneumonitis, 
acute  ulcerative  endocarditis,  and  an  affection  of  the  kidneys  involving 
uraemia.  The  latter  is  to  be  suspected  in  cases  in  which  coma  or  convul- 
sions occur. 

Death  not  attributable  to  complications  is  generally  due  to  inability  of  the 
powers  of  the  system  to  support  the  cutaneous  affection  ;  hence  the  danger, 
other  things  being  equal,  is  proportionate  to  the  amount  of  the  eruption. 
Confluent  smallpox  involves  a  very  extensive  suppurative  inflammation 
which  is  likely  to  lead  to  a  fatal  result  by  exhaustion.  Unfavorable  prog- 
nostics are — ^great  prostration,  frequency  and  feebleness  of  the  pulse,  typhoid 
delirium  and  other  ataxic  symptoms,  absence  or  subsidence  of  redness  and 
tumefaction  of  the  face  and  extremities,  cessation  of  salivation,  diarrhoea, 
hemorrhage  from  the  mucous  membranes,  and  extravasations  on  the  cuta- 
neous surface. 

Death  taking  place  during  or  after  the  stage  of  desiccation  is  attributable 
to  ulcerations  of  the  skin,  boils,  abscesses,  erysipelatous  inflammation,  gan- 
grene, continued  diarrhoea,  etc. 

In  pregnant  women  the  disease  in  its  severe  form  is  likely  to  induce  abor- 
tion or  miscarriage,  and  under  these  circumstances  the  result  is  generally 
fatal. 

Treatment. — The  treatment  of  smallpox  embraces  measures  having  direct 
reference  to  the  eruption,  and  those  indicated  by  the  phenomena  of  the  disease 
irrespective  of  the  eruption ;  in  other  words,  the  treatment  is  local  and  general. 

The  general  treatment  involves  the  same  principles  as  do  the  continued  fevers. 
There  is  no  special  treatment.  The  disease  will  run  its  course,  and  hence  the 
expectant  plan  is  to  be  pursued.  During  the  stage  of  invasion  the  intensity 
of  the  febrile  movement  may  be  lessened  by  the  use  of  cold  drinks,  ice-water, 
lemonade,  carbonated  water,  allowed  as  freely  as  the  condition  of  the  stomach 
will  permit,  by  refrigerant  remedies  and  by  sponging  the  surface  of  the  body  with 
cold  or  tepid  water.  If  there  be  hyperpyrexia  the  wet  sheet  and  sprinkling 
with  cold  water  may  be  resorted  to,  as  practised  in  cases  of  typhus  and  typhoid 
fever.  Refrigeration  is  not  objectionable  on  the  score  of  interfering  with  the 
appearance  of  the  eruption.  Cathartics  are  not  indicated,  but  constipation 
is  to  be  removed  by  mild  laxatives  or  simple  enemata.  Remedies  to  relieve 
nausea  or  vomiting  and  cephalalgia  are  frequently  indicated  in  this  stage.  It 
has  been  claimed  that  the  sulphites  have  a  modifying  effect  upon  the  disease, 
lessening  its  severity  and  danger.  Sansom  advises  the  sulphite  of  sodium  in 
doses  of  20  or  30  grs.,  given  every  third  or  fourth  hour.  He  also  regards  as 
a  useful  remedy  the  sulphocarbolate  of  sodium,  given  in  the  same  doses  and 
with  the  same  intervals.  I  have  met  with  practitioners  of  experience  who 
from  their  observations  attributed  to  the  sulj)hites  a  favorable  influence  over 
the  disease. 

Daring  the  stage  of  the  eruption  prior  to  suppuration  palliative  measures 
are  indicated  by  continued  nausea  or  vomiting,  vigilance,  restlessness,  diar- 
rhoea in  some  cases,  etc.     The  various  complications  which  are  liable  to  occur 
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will  aUo  fumisb  IberApetitictil  ii}(Hc4iiii>ns.  It  is  probable  that  the  minml 
acids  are  useful  id  this  fever  as  wcU  as  in  the  continued  fevers.  AlimeAtA* 
tion  and  supporting  measures  in  some  cusetf  arc  important  in  tHia  ft»^ 
These  inea^iured  are  Lmpurt^ut  in  tbc  suppurative  stage  and  the  stage af  i!«*ifi. 
cation  in  pro{>ortion  us  the  eruption  is  eopioua  and  confluent  and  the  gfftenl 
symptoms*  are  indicative  of  a^tlienia.  The  principles  which  bhould  gmern 
the  use  of  alcoholic  stimulants  and  tonic  remedies  tn  conjunction  with(t»ii- 
centrated  nutriment  are  the  same  as  in  all  the  essential  feverji  a.«  well  u 
in  other  diseases  in  which  danger  in  the  direction  of  asthenia  i-?  more  or  \t-A 
imtninent.  

All  the  hygienic  conditions  which  are  so  important  in  the  trcatmi 
typhus  and  typhoid  fever  are  not  less  important  in  the  ircatmoni  of 
pox ;  and  of  these  conditions  the  freest  possible  reutilattoD  is  of  ei\ 
importance* 

The  local  treatment  embraces  measures  to  render  the  eruption  abortive  oa 
the  face  or  to  prevent  the  disfijru ration  caused  by  pitting.  The  treatmeot  iof 
this  end  is  called  tcti'ofiv,  iWis  term  signifying  to  miscarry*  The  ectn>tic  ireiU 
ment^  extending  more  or  le^s  over  the  body,  has  been  supposed  to  he  Utfefijl 
by  limiting  the  amount  of  cutaneous  inflammation^  and  thereby  the  df«rrce«f 
secondary  fever  and  danger  from  exhaustion.  Of  the  various  ectrntic  mn'h 
ures  which  have  been  tried,  the  following  have  been  found  measurohl)'  Kur* 
cessful 

1.  Tlie  careful  eyacuation  of  the  vesicles  by  means  of  a  fine  needle.  Tliil 
plan  was  advocated  by  liayer.  It  calls  for  much  patience  on  the  part  of  tlitfi 
operator. 

2.  Evacuation  of  the  vesieles  and  cauterization  by  moans  of  a  fin(Npoini<?«l 
stick  of  the  nitrate  of  silver.  This  also  is  a  very  tedious  operation.  It  ll 
highly  recommended  by  Velj>eau,   Breton ncau,  and  others. 

3*  Tlie  application  of  the  tincture  of  iodine  once  or  twice  daily  bT  mt%u 
of  a  brush  while  the  eruption  is  papular.  This  plan  was  introduced  btCnr- 
ford  of  Montreal  and  Samuel  Jackson  of  Northumberland,  Pa.  The  efffrt 
was  observed  by  Sargeont  in  thirty  cases^  the  treatment  being  limited  ioim 
side  of  tile  face.  There  was  but  little  swelling  on  the  side  on  whirl  i^^ 
iodine  was  applied;  the  vesicles  were  flattened;  and  the  pitting,  althou^Ii  mi 
prevente*!,  was  evidcntlv  diminished. 

4.  The  exclusion  of  liglit  and  air  was  recommended  as  an  ectrotic  m> 
by  the  late  Dr.  Picton  of  New  Orlejins.     This  is  effected  by  covering  t 
with  a  plaster  of  some  kind.     Covering  the  face  with  gold-leaf,  as  p 
by  the  Kgyptians,  according  to  Larrey,  must  be  useful  cbiefly  by  excludil 
light  and  air. 

5.  The  application  of  a  mild  mercurial  ointment  spread  on  cloth  hai^  hwo 
highly  recommended  by  authors  in  different  countries.  The  rh^  *.rT,ruiIiiciujr 
the  couititntional  effects  of  mercury  is  an  objection  of  conwd  rnent 


to  this  plan.     Mcrcurialization  is  certainly  not  desirable  in   n; 


lo 


view  of  this  risk  Bennett  was  led  to  substitute  for  the  mercurial  oititmentl 
calamine  saturated  with  olive  oil,  and  this  application  he  found  to  be  ttiaalif  J 
effective.  Skoda  and  Hebra  recommend  the  applicationof  compresses  tlip|H?^l 
in  a  solution  of  corrosive  sublimate  (grs.  ij-iv  to  water  ^vj).  Nicmejer  pf**l 
ferred  a  weaker  solution  (gr.  j  to  svj).  I 

ii.  The  application  of  the  subnitrate  of  bismuth  and  prepared  chalk  intHjail] 
parts  twice  daily,  after  smearing  the  surface  with  sweet  oil,  is  stated  to  Wi™  j 
effective  eetrotic  measure  by  Hamilton  of  Illinois  * 

7.  Stokes  advised  the  application  of  poultices  over  the  face  as  the  $nit^\ 
metliod  of  preventing  disfigurement.     Tliey  should  be  applied  at  the  earli«* 
'  American  Jotun\ol  of  Uu  Mtdieai  Seitni^  Oct.,  IStJo. 
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period  and  continued  to  an  advanced  stage  of  the  disease.  He  thought  lin- 
seed meal  the  best  article  for  the  poultice.  It  should  be  spread  on  a  soft 
material,  such  as  French  wadding,  and  covered  with  gutta-percha  paper  or 
oiled  silk. 

8.  The  application  of  collodion  as  an  ectrotic  application  was  first  suggested 
in  a  letter  to  me  by  the  late  Dr.  Brinkerhoff  of  California.'  It  was  subse- 
quently recommended  by  Aran  of  Paris.  The  collodion  is  to  be  applied  once 
or  twice  daily  by  means  of  a  brush.  To  be  successful,  the  application  must 
be  made  either  while  the  eruption  is  papular  or  while  the  vesicles  are  cjuite 
small.  Applied  at  a  later  period,  it  has  seemed  to  me  to  increase  the  pitting. 
In  the  few  cases  in  which  I  have  seen  this  plan  tried  the  application  was 
agreeable  to  the  patient. 

A  solution  of  gutta-percha  in  chloroform  was  used  by  Stokes,  Graves,  and 
Wallace.  The  modus  operandi  of  the  gutta-percha  is  similar  to  that  of  col- 
lodion, the  effect  being  produced  by  the  exclusion  of  air  and  by  compression. 

9.  Carbolic  acid  has  been  used  with  success  by  Lomaire  and  Sansom.  The 
acid  is  to  be  liquefied  by  alcohol,  and  applied  by  means  of  a  camcl's-hair  pen- 
cil brush  as  soon  as  the  contents  of  the  vesicles  begin  to  appear  puriform. 

10.  The  application  of  cold  wet  cloths  to  the  skin  is  regarded  by  many  as 
an  efficient  ectrotic  measure. 

Aside  from  ectrotic  measures,  the  local  treatment  embraces  evaporating 
lotions  to  abate  undue  heat,  a  weak  solution  of  the  chloride  of  lime  as  an  anti- 
septic and  to  allay  pruritus,  soothing  unguents  in  the  suppurative  stage,  and 
absorbent  powders.  If  ulcerations  follow  the  falling  off  of  the  scabs,  they 
require  the  same  applications  as  ulcers  occurring  under  other  circumstances. 

It  should  be  an  object  of  treatment  to  prevent  the  eruption  from  appearing 
on  the  conjunctival  membrane.  The  continued  application  of  compresses  wet 
with  cgld  water  is  advisable  for  this  object. 

With  a  view  to  prevent  diffusion  of  the  disease  patients  should  not  be  dis- 
charged from  hospital,  or  if  treated  at  home  allowed  to  go  abroad,  until  the 
surface  is  completely  free  from  scabs  and  repeated  thorough  ablutions  have 
been  employed.  All  articles  of  clothing  worn  during  the  disease  should  be 
left  at  the  hospital,  or  in  cases  in  private  practice  destroyed.  Fumigations 
as  a  means  of  destroying  the  contagium  should  not  be  relied  upon.  Physi- 
cians, after  visiting  patients  affected  with  this  disease,  should  not  see  other 
patients  until  after  having  been  sufficiently  in  the  open  air  for  the  contagium 
to  be  dissipated  by  free  ventilation.  The  hands  should  bo  washed  before 
leaving  the  hospital  or  house,  and  change  of  dress  before  visiting  other 
patients,  especially  young  children,  is  to  be  recommended  if  not  enjoined. 

Modified  Smallpox,  or  Varioloid. 

Thus  far,  smallpox  has  been  considered  as  produced  by  infected  emana- 
tions or  the  contagium  in  fomites — that  is,  natural  smallpox — in  persons 
unprotected  by  vaccination.  Materially  modified  as  respects  the  events  of 
its  clinical  history,  and  its  severity  notably  diminished,  the  disease  is  com- 
monly known  as  varioloid.  This  term  is  not  to  be  understood  as  applied  to 
a  disease  essentially  distinct  from,  although  resembling,  smallpox.  The  name 
would  imply  this ;  but  in  all  cases  to  which  the  term  varioloid  is  correctly 
applied  the  disease  is  essentially  variola. 

Smallpox  is  modified,  as  a  rule,  in  a  remarkable  degree  when  produced  by 
inoculation,  or,  as  it  is  also  called,  variolation.  As  a  means  of  rendering  the 
disease  so  mild  as  to  be  in  a  great  measure  divested  of  danger,  and  of  pre- 
Tcnting  pitting,  inoculation  had  been  practised  from  time  immemorial   in 

>  Vide  Bvffulo  Medical  Journal^  vol.  vi.,  1861. 
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China    and    I*crsia       Imported   into  Turkey,   ihc    |ir;irtictf    was 
thence  into  Great  Britain  by  Laiiy  Mary  Wortley  JlonUjarwe  in  17-K    111 
was    not   adopted    in    Frunce   until   1704.      In  the    Bume   voir  of  its  mttyh  i 
duction  into  Great   Britain  a  large   number  of  pers<ini»   in    Bofllnn  And  tha  | 
yicinity  were   inoculuttid  by  Zabdiel    Boybton.      Boylstun   wn^  the  fir«  *• 
note  this  important  faet  relating  tu  variMla  produced  by  inuculuCian  :  nimr'T 
that  the  Average  period  of  incubation  i»  shorter  by  serenil  dnyt*  ilan  in  cu»* 
of  natural  smallpox.    Henee  the  productiun  of  natural  stiiallptt  timy  bcinti* 
eipated  and  prevented  by  itioeulation  after  known  exposure  to  llic  nkiaivf 
the  disease. 

The  eruption  in  cases  of  inoculated  sitinllpox  or  after  varioljition  if  njiuiIW  1 
slight,     The^pocks  rarely  exceed  one  hundred,     Manv  of  them  abort;  tKat 
is,  they  do   not  proceed  to  iiuppuratlon.     The  sceondnry  fever  is  gh^hi  or| 
wanting.      There   is  very  little   constitutional   disturbance   and   the  ^iic»>« 
leaves  iittle  or  no  pitting*     These  statement:*  are  true  in  the  main,     Exctp* 
tionally,  when  inoculation  was  largely  practiced  the  disease  wa&  ^t*er»,    Thf ! 
rate  of  ninrtality  was  exceedingly  small,  varying,  according  to  Shattui^k. ml 
23,000  cases  in  Boston  between  5  and  30  deaths  in  lUtKK     Tr 
virus  from  persons  succe??8ively  inaculated,  the  dii^ease  become 
more  and  more  modified,  until  at  length,  as  a  rule  to  which  tl 
lions,  the  eruption  consists  only  of  the  pustule  forme<i  at  the  j 
lation,  with  a  few  pustules  developed  around  this  mother-pu^tuleJ 

A3  a  rule,  variolation  affords  complete  protection  ever  ihereafT^ 
smallpox.  For  those  who  availed  themselves  of  it.  therefore,  it  was  a  gmlj 
blessting  prior  to  the  discovery  of  vaccination ;  but  it  coninbuf«d  to  il^'j 
diffusion  of  the  disease  by  multiplying  the  foci  of  contagion,  and  since  th^l 
discovery  of  vaccination  it  has  ceased  to  be  resorted  to  a9  a  menni  *^(  I 
avoiding  the  danger  and  disfigureraent  of  natuml  smallpox.  Uoder^rtstnj 
eircumstancCM,  however,  the  physician  is  not  ordy  jui^tified  but  it  la  hk  dttitl 
to  practise  inoculation.  These  cireumistances  are  the  km^wn  expoeure  of  I 
persons  who  have  never  had  the  disease  and  who  are  unprot<?ct<?d  by  v»(^J 
cination,  and  an  inability  to  obtain  the  vaccine  virus.  Int^eulntion  nhogtdl 
then  be  resorted  to  in  r>nler  to  secure  the  great  advantagen  of  mudifii^lj 
smallpox.  The  late  Prof.  Dickson  advocated  a  restonition  uf  the  pnurtii'^J 
of  inoculation,  in  uddition  t<3  vaccination,  with  a  view  to  test  the  prnli 
power  of  the  latter,  and  t-o  destroy  as  completely  as  possible  all  suaceplj 
to  the  disease.* 

At  the  present  day  in  most  cases  of  varioloid  the  modification  t»  Aw»\ 
vaccination.     \'aecinatiou  does  not  always  afford  complete  protection  agiiii^] 
smallpox,  but  in  general  the  disease  is  materially  modified. 

In  varioloid  the  primary  or  eruptive  fever  in  the  stage  of  invfiMon  is  ofl 
as  marked  as  in  cases  of  natural  smallpox.  The  duration  of  this  stagon 
be  longer  than  the  average  dn  rat  ion  in  ordinary  variola.  The  eruption  ill 
usually  far  less  copious  ;  a  few  pocks  only  may  appear,  and  the  i-ruption  nuTI 
even  be  limited  to  a  single  pock.  The  eruption  passes  more  i-apidiv  tlirouiittj 
the  successive  changes,  the  maturation  being  completed  in  five  or  six  tl^}*-! 
Frequently  the  eruption  aborts  to  a  greater  or  less  extent.  It  may  ftop 
the  vesicular,  and  even  at  the  papular,  p»erii>d.  More  or  less  uf  the 
dry  up  without  breaking.  The  general  symptoms,  as  a  rtile,  arc  njurfi 
than  in  most  of  the  benign  cases  of  natural  smallpox.  The  - 
is  either  slight  or  wanting,  and  the  convalescence  i&  speedy, 
cases  are  severe,  and  the  disease  proves  fatml  in  a  ratio  varyiug  between )  i 
10  per  cent. 

^  Vide  Trouaseao,  Cfiniqvf  mfdicifl^^  tome  i* 
'  Am,  Jouni,  of  Mcdicat ikiat€t«(,  July,  18621 
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Smallpox  is  modiBed  in  a  certain  proportion  of  cases  spontaneously ;  that 
is,  irrespective  of  inoculation  or  vaccination.  Cases  presenting  the  characters 
of  varioloid  occurred  prior  to  the  practice  of  inoculation  and  the  discovery 
of  vaccination.  They  were,  however,  rare.  Finally,  modified  smallpox  or 
varioloid  is  likely  to  be  the  form  of  the  disease  when  it  occurs  in  those  who 
have  before  experienced  it.  In  all  cases  of  varioloid  it  is  to  be  borne  in 
mind  that  the  disease  is  essentially  variola  or  smallpox,  and  that,  however 
mild  may  be  the  cases,  they  are  capable  of  communicating  to  persons  unpro- 
tected a  severe  and  fatal  form  of  the  disease. 

The  DIAGNOSIS  in  cases  of  varioloid  offers  difficulties  which  do  not  obtain 
in  cases  of  unmodified  smallpox.  The  disease  most  likely  to  be  confounded 
with  varioloid  is  rubeola  or  measles.  The  different  points  will  be  stated  in 
treating  presently  of  the  latter  disease. 

In  cases  of  varioloid  oflener  than  in  ordinary  variola  the  eruption  is  liable 
to  be  preceded  and  accompanied  by  an  efflorescence  bearing  considerable 
Tesemblance  to  scarlatina.  Until  the  variolous  eruption  is  developed  the 
disease  may  be  supposed  to  be  scarlatina.  The  occurrence  of  papules  in 
the  midst  of  the  efflorescence  and  the  remission  or  cessation  of  pyrexia  are 
the  differential  points.  Moreover,  an  examination  of  the  mouth  and  throat 
may  show  the  characteristic  eruption  here  before  its  distinctive  characters 
on  the  skin  arc  apparent.  The  occurrence  of  a  scarlatiniform  eruption 
explains  in  some  cases  the  supposed  coexistence  of  variola  or  varioloid 
ana  scarlatina.  An  eruption  resembling  that  of  varicella  has  been  observed 
in  some  cases  of  varioloid  (variola  varicelloides). 

The  TREATMENT  of  varioloid  does  not  claim  separate  consideration.  The 
fuinie  principles  are  involved  as  in  the  treatment  of  ordinary  smallpox.  The 
comparative  mildness  in  the  great  majority  of  cases  renders  active  treatment 
unnecessary.     Usually  little  is  required  except  hygienic  measures. 

Vaccinia,  or  Oowpox. 

Vaccinia  and  cowpox  are  names  of  a  disease  of  the  cow  which,  commu- 
nicated to  man,  destroys  in  the  great  majority  of  cases  for  a  certain  period 
the  susceptibility  to  smallpox,  and  in  the  cases  in  which  it  does  not  offer 
complete  protection  against  the  latter  disease  renders  it,  as  a  rule,  mild  and 
devoid  of  danger.     Cowpox  is  transferred  to  man  and  from  one  person  to 
another  by  the  introduction  of  a  virus,  and  never  at  a  distance  by  infection. 
The  operation  for  its  communication  is  called  vaccina tton.     For  the  employ- 
ment of  vaccination  as  a  means  of  preventing  smallpox  the  world  is  indebted 
to  the  immortal  Jenner.     The  discovery  was  promulgated  by  Jenner  in  1798, 
after  a  series  of  observations  and  experiments  which  had  occupied  his  atten- 
tion for  twenty  years.    The  fruits  of  this  transcendently  important  discovery 
have  been  the  saving  of  an  incalculable  number  of  lives  which  would  other- 
wise have  been  destroyed  by  one  of  the  most  loathsome  of  diseases,  and  the 
prevention,  to  an  extent  which  cannot  be  computed,  of  the  disfigurement  and 
other  distressing  effects  which  smallpox  is  liable  to  produce  when  it  docs  not 
prove  fatal.    Of  all  the  benefactors  who  have  ever  lived,  no  one  has  conferred 
on  mankind  such  immense,  palpable,  and  time-lasting  benefits.    Yet  outside  of 
the  ranks  of  the  medical  profession  how  many  are  ignorant  of  the  name  of  the 
discoverer  of  vaccination  !    The  practice  of  vaccination  mot  at  the  outset  with 
much  hostility,  but  Jenner  lived  to  see  it  triumph  over  all  opposition,  and  to 
witness  the  beginning  of  beneficent  results  which  will  accumulate  from  age 
to  age  until  the  end  of  the  world.     The  practice  was  introduced  into  this 
country  in  1799,  notwithstanding  a  bitter  popular  prejudice,  by  Benjamin 
Waterhouse  of  Boston,  the  first  professor  of  medicine  in  Harvard  University. 
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Connected  with  vaccinia  and  vaccination  are  questions  of  great  interest  md 
importance  which  have  given  rise  to  extended  experimental  and  Maiii<iicaJ 
researches,  as  well  as  much  discussion.  They  have  occupied  a  coDu'derahle 
share  of  medical  literature  since  the  time  of  Jenncr.  Certain  points  are 
still  unsettled  and  claim  further  investigation.  The  scope  and  character  of 
this  work  allow  of  only  a  brief  statement  of  facts  and  the  opinions  most  con- 
sistent with  existing  knowledge,  considered  with  direct  reference  to  the  prac- 
tice of  medicine. 

Directing;  attention  first  to  the  descriptive  history  of  vaccinia  in  man.  on 
the  third  day  after  vaccination  ( the  operation  being  usually  performed  on  the 
arm  near  the  insertion  of  the  deltoid  muscle)  red  points  slightly  elevated— 
that  is,  small  papules — are  apparent  at  the  spots  where  the  vaccine  virus  wm 
inserted.     On  the  fourth  day  the  papules  are  more  developed  and  reddened. 
On  the  fifth  day  vesicles  are  discoverable.     The  vesicles  increase,  present- 
ing an  umbilicated  appearance,  and  on  the  eighth  day  they  attain  their  full 
development,  being  elevated  two  to  three  lines  and  measuring  one-third  of 
an  inch  in  diameter.      The  vesicles,  like  those  of  smallpox,  are  multilocu- 
lar,  flattened  at  the  summits,  and  contain  a  transparent  viscid  \u\n\d  called 
the  vaccine  lymph.     On  the  seventh  or  eighth  day  a  red  areola  is  apparent, 
extending  one  to  three  inches  around  the  pocks,  increasing  in  redness  unt^ 
the  ninth  or  tenth  day,  and  the  contents  of  the  vesicles  become  more  ^^ 
less  purulent.     At  this  time  there  usually  is  slight  pyrexia  with  some  \o^^ 
pain  and  pruritus.    The  lymphatics  of  the  arm  become  swollen  and  the  glar»^* 
in  the  axilla  may  become  enlarged  and  tender.     On  the  tenth  or  eleventh  <I^2lr 
the  pyrexia  subsides  and  the  redness  around  the  pocks  diminishes.     A  da^^^ 
spot  soon  appears  in  the  centre  and  gradually  extends  over  the  whole  of  t  f^^ 
pocks.     The  pustules  desiccate,  and  at  about  the  fifteenth  day  they  are  co     ^^ 
verted  into  black  hard  scabs,  which  fall  off  usually  at  about  the  twenty-fifl^^ 
day  from  the  date  of  the  vaccination.    During  the  progress  of  the  vaccine  affe  ■*' 
tion  vesicles  having  the  distinctive  characters  of  vaccinia  have  sometimes  bee^^^^ 
observed  on  other  parts  of  the  body.     It  is  probable  that  these  arc  caused  b  -•'^^ 
the  patient  scratching  the  vesicles  on  the  arm  and  carrying  therefrom  lymp 


containing  the  virus  on  the  finger-nails  to  parts  where,  owing  to  the  abrasion  ^^"* 
of  the  skin,  self-vaccination  is  the  result.  Experiments  show  that  betweei^  "^J 
the  fourth  and  the  ninth  or  tenth  day  the  characteristic  vesicles  may  be  mulfl^  ^ 
tiplied  at  will  by  revaccinating  with  lymph  from  the  vesicles  produced  by  th^*'  ^^^® 
primary  vaccination.  Lichenous  or  vesicular  eruptions,  the  latter  lackinpa^  *^ 
the  distinctive  features  of  vaccinia,  not  infrequently  accompany  or  folio i^*^  ^ 
vaccination.  Finally,  permanent  cicatrices  denote  the  situation  of  the  vac-  -^==:;^* 
cine  pocks.  The  cicatrix,  provided  the  vesicle  have  pursued  a  regular  courses  ■"  "* 
and  subsequent  ulceration  have  not  occurred,  is  characteristic,  presenting  j^ss-  * 
series  of  depressions  or  pits.  The  period  of  incubation  in  vaccinia  is  some —  ^^^^ 
times  considerably  protracted  in  consequence  of  the  existence  of  some  othci^^  -' 
affection  or  from  causes  which  are  not  apparent. 

A  most  important  practical  point  connected  with  vaccination  is  the  discrim ^' 

ination  of  veritable  and  complete  vaccination  from  an  incomplete  or  a  spu^ -** 

rious  affection.  The  development  of  vesicles  of  full  size,  the  gucces8ive-^=^*'^ 
stages,  and  the  duration  of  the  affection,  together  witli  the  characteristic^:^  ^ 
appearance  of  the  vesicles  and  the  cicatrices,  are  the  criteria  for  determining  "^CJff 
this  point.  Simple  sores  having  no  specific  character  may  be  the  result  of  ^'^ 
vaccination.  Incomplete  vaccinia — vnccmoid^  as  it  was  termed  by  Trousseau  -^t-*^ 
— is  denoted  by  the  vesicles  being  developed  more  quickly  and  progressing  ,jgJ8.  % 
to  desiccation  more  rapidly,  by  their  swollen  size  and  conoidal  form,  and  by  ""^C-J 
the  absence  of  cicatrices  or  of  the  appearance  distinctive  of  the  true  vaccine  -^^  •^ 
cicatrix.     In  view  of  the  immense  importance  of  a  true  and  perfect  vaccina -^^ 
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tion  to  those  who  suppose  themselves  to  be  protected  afrainst  smallpox,  the 
responsibility  of  performing  vaccination  should  never  be  undertaken  by  those 
not  practically  familiar  with  vaccinia.  It  is  obviously  far  better  that  a  per- 
son should  not  have  been  vaccinated,  with  a  knowledge  of  the  fact,  than  that 
he  should  incorrectly  believe  himself  to  have  had  veritable  and  complete  cow- 
[)ox,  since  this  belief  involves  a  false  security  leading  to  exposures  which 
night  otherwise  be  avoided. 

It  is  now  generally  believed  that  cowpoX  is  not  identical  with  smallpox, 
lit  hough  allied  to  it.  The  virus  obtained  from  the  the  cow  by  inoculating 
with  the  smallpox  virus  (retro-vaccination,  as  it  is  called)  is  not  only  unrc-. 
liable  as  affording  protection  against  smallpox  in  man,  but  it  has  been  found 
repeatedly  to  communicate  the  latter  disease.  Vaccine  virus  thus  obtained 
is  therefore  never  to  be  employed  in  vaccination.*  Experiments  seem  to  have 
confirmed  the  correctness  of  the  opinion  held  by  Jenner  that  an  affection 
sometimes  seen  in  horses,  known  as  grease — called  by  the  French  (fes  eavx 
jamhes — is  identical  with  cowpox,  and  that  vaccinia  in  man  may  be  derived 
from  this  source.  As  to  the  origin  of  the  disea.se  in  the  cow,  the  view  is 
entertained  that  cowpox  is  a  disease  mi  generis^  and  there  is  no  positive  proof 
that  it  is  usually  or  necessarily  derived  from  any  other  animal.  The  vaccine 
lymph  contains  bacteria,  but  whether  these  organisms  represent  the  contagium 
of  the  lymph  or  not  is  a  question  still  undecided.  The  experiments  of  Chau- 
veau  have  rendered  it  probable  that  the  contagium  is  a  molecular  substance, 
and  is  not  dissolved  in  the  lymph. 

Other  questions,  the  importance  of  which  is  obvious,  arc,  What  degree  of 
protection  against  smallpox  is  afforded  by  cowpox  ?  and,  What  are  the  causes 
of  the  protection  not  being  universal  and  complete  ?  In  a  large  majority  of 
cases  vaccination  affords,  for  a  time  at  least,  absolute  protection  against  small- 
pox. In  these  cases  the  situation  of  persons  vaccinated,  as  regards  suscep- 
tibility to  the  latter  disease,  is  precisely  as  if  natural  or  inoculated  smallpox 
had  been  experienced;  but  in  a  minority  of  cases  the  protection  is  only  par- 
tial. The  susceptibility  to  smallpox  is  not  destroyed,  but  the  disease  is  mate- 
rially modified,  constituting  what  is  called  variolrrid.  At  certain  times  and 
places,  the  causes  which  give  rise  to  the  epidemic  prevalence  of  smallpox 
being  unusually  efficient,  a  considerable  number  of  vaccinated  persons  become 
affected  with  varioloid.  Owing,  however,  to  the  comparative  mildness  of 
varioloid,  the  rate  of  mortality  is  very  small,  and  therefore  fails  to  represent 
the  relative  number  of  vaccinated  persons  who  become  affected  with  modified 
smallpox.  It  is  to  be  remarked  that  smallpox  in  a  certain  proportion  of  cases 
is  experienced  a  second  time.  From  the  following  statistics  it  would  appear 
that  not  much  more  protection  is  afforded  by  the  occurrence  of  variola  than  by 
vaccination  :  Of  5774  boys  admitted  into  the  Royal  Military  Asylum  at  Chel- 
sea, England,  in  forty-eight  years,  1950  had,  on  admission,  marks  of  small- 
pox, and  3824  either  had  marks  of  vaccination  or  they  were  at  once  vaccinated. 
Of  the  former,  6.15  per  lOOO^and  of  the  latter,  7.U6  per  1000,  contracted 
smallpox  subsequently  during  their  residence  in  the  asylum.^ 

The  opinion  widely  prevails,  and  appears  to  be  well  founded,  that  the  extent 
of  protection  afforded  by  cowpox  is  less  in  the  latter  than  in  the  former  part 
of  the  period  which  has  elapsed  since  the  discovery  of  vaccination  ;  that  is,  a 
larger  proportion  of  vaccinated  persons  have  had  varioloid  of  late  years  than 
heretofore,  and  hence  many  have  been  led  to  entertain  trie  belief  that  the 
vaccine  virus  has  deteriorated  in  consequence  of  its  transmission  from  per- 
son to  person. 

*  Vide  Journal  of  the  Gynaxolorjicrt}  Society  of  Boston^  April  and  June,  1872,  report  of 
discourse  by   Dr.   Henry   A.  Martin. 

*  Vide  Beynddis  System  of  Medicitie. 
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Another  reason  for  the  increasie  of  varioloid  iiinoii^  t!i'>*'*  «^'"  1t»»*  i 
Tuctrinated  is*,  that  the  prolectiTe  influence  nf  TaecinaUoa  * 
lapse  of  a  ceruitj  number  of  years.     Variuloid  <iccurb  mut  .1 
thcifte  more  or  In.ss  ntlTaneed  id  life  than  among  tho  youog.  h  uf  j 

time  which  has  elupsed  after  %  vaceioation  may  fairly  he  conmiierv^j  u^  fnt»r- 
in^  into  the  etiola^  of  ?arioioi*l     The  importan<'e  of  nsYaccitiatmn  pai%  \ 
uiMitj  this  fact,     Revaceitiation  after  the  lapse  of 
Vear§  is  completvly  aucceseful,  as  re^rard^  the  pi 
ease,  in  n  considemble  proportion  of  ca^j»«  and  paui^l  au 
imperfect  or  vnccinoid  vesicles^  i«  still  more  common      1  ' 
lence  of  smallpox,  onibracing  many  ca^."9  of  var; 
sons,  has  been  promptly  and  completely  arrei^ted  t  ^ 
revaccination. 

The  importance  of  reraceination  being  admitted,  the  innu; 
often  should  it  be  re?>orted  to?  There  13  no  known  law  p>v 
of  the  protective  influence  of  a  single  vaccination-  Pr" 
varies  widely  in  different  per^on.-s,  and  some  per»i>ns  are  pr 
ciualian  for  lifts  Some  have  thought  that  revaecioatiuU!!  Miom^ 
ftj3  oft*?n  as  every  three  years,  and  others  that  an  interval  yf  twentj  yearn  uf 
more  is  allowable.  It  is  evidently  better  that  the  jieriud  should  be  needlodf 
Bhort  than  too  long.  With  our  pre^nt  knowliMi;j:e  the  propnetv.  If  oul 
importance,  of  revaccinating  every  live  years  is  to  be     *  '        -♦»  of 

known  exposure  or  when  smallpox  prevails  as  an  e\  r  U 

revaceinate  witljout  regard  to  previous  vaccinations,     Ke.  !ioi, 

is  always  proper  as  the  readic^.t  and  safei*t  test  of  instisr^-j  *  \'u^v 

There  is  ground  for  the  bellH'  that  the  frecjucnt  > 
Hnd  also  of  unmoditicd  smallpox,  among  those  who  sir  ^ 
prntected  by  having  had  cowpox  is  due  in  no  small  ra*^aiiure  to  imperfeeiitr 
spurious  vaccinations.  In  this  country  varcinatorH  are  otb.^n  unf|«tlifio«l  p^^r- 
8ons»  The  operation  is  performed  not  infrequently  by  those  who  make  vrt> 
pretensions  to  medical  knowledge*  and  to  a  great  eiteot  by  irregular  pnrti- 
tioners.  In  many  cases  persons  vaccinated  are  never  aeon  after  the  opemtiwr, 
they  or  their  friends  undertaking  to  jndge  for  ihcmnel  ves  of  \U  Ktieceds.  Hetioe 
many  persona  are  either  wholly  unprotected  ar  but  partially  protected, 

A  cause  of  inadecjuatc  protection  is  an  insufficient  number  of  r^edne 
vesicles.  Many  have  supposed  that  a  single  vesicle  is  all  that  itf  re<ptin*dt 
and  that  the  only  advantage  of  inserting  the  virus  lu  more  than  one  spot  i* 
to  diminish  the  risk  of  failure  to  procure  a  single  vesicle.  In  many  part-^of 
this  country  it  is  not  customary  to  procure  more  than  one  or  two  vt*sicJ». 
Facts  show  that  the  number  of  vaccine- vesicles  has  a  decided  influence  on  the 
amount  of  protective  influence  of  cowpox.  The  following  results  of  t(ie 
analysis,  by  Simon ^  of  nearly  6000  cases  of  sroallfiox  ccujtraeted  after  vacci* 
nation,  with  reference  to  the  proportion  of  deaths  to  the  number  of  cieatncc*, 
are  interesting  connected  with  the  present  topie:  The  ratio  of  dc«tb»  amfiog 
those  who  stated  that  they  had  been  vaccinated,  but  who  presented  navtrenK 
cicatrix,  was  21 }  per  cent. ;  among  those  who  had  onr  cicatrix,  7*  per  cent; 
among  those  who  had  hvf*  cieatriees^  4^  per  cent. ;  among  those  who  hail  M'** 
cicatrices,  l.j  per  cent.;  and  amnng  those  who  had  /V/trr  or  m*>rr  eiciilrtc*^ 
J  of  1  per  cent.^  In  a  primary  vaccination  it  is  desirable  that  from  foorV> 
six  vesicles  should  be  produced  on  each  arm.  The  number  i^hr>uld  not  b« 
less,  after  known  exposure  to  smallpox,  in  seeondiiry  vftt*eination>i.  A  1^ 
number,  however,  may  suffice  when  it  is  desired  only  to  test  the  f»ct  of  J>W^ 
tection  by  previous  vaccinations. 

Within  the  past  few  years  an  important  practical  i[Ucstio«  relating  to  ^f*^ 

*  AilkiMi^  i*p,  til. 
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cination  has  arisen.  In  1866  a  case  of  spontaneous  cowpox  was  discovered 
at  Beaugency  in  France.  The  virus  obtained  from  this  animal  was  perpet- 
uated, through  successive  inoculations  in  heifers  conducted  by  Depaul  under 
the  sanction  of  the  French  Academy  of  Medicine  and  with  the  aid  of  the 
French  government.  The  virus  from  this  stock  having  been  imported  into 
this  country  by  Dr.  Henry  A.  Martin  of  Boston  in  1870,  he  has  kept  up  the 
supply  through  a  continued  series  of  heifer  vaccinations  ;  and  since  that  date 
the  supply  has  been  kept  up  from  virus  derived  from  this  stock  in  New  York 
and  some  other  cities.  The  terms  animal  and  bovine  virus  are  used  to  distin- 
guish that  derived  immediately  from  the  heifer,  that  derived  from  the  human 
subject  being  called  humanized  virus.  The  important  practical  question  is 
whether  the  animal  virus  affords  greater  protection  against  smallpox  than  the 
humanized  virus  ?  That  the  latter  has  deteriorated  in  consequence  of  removes 
from  the  cow  seems  certain.  Vaccination  with  the  long-humanized  virus  is 
less  constantly  successful  in  producing  vaccinia  than  formerly  ;  the  revaccina- 
tion  of  persons  who  have  been  vaccinated  with  this  virus  is  of^ener  successful, 
and  a  diminished  protection  is  shown  by  the  greater  number  of  vaccinated 
persons  who  become  affected  with  varioloid.  The  opinion  that  vaccination 
with  the  animal  virus  secures  a  more  complete  and  a  longer  exemption  from 
the  danger  of  contracting  smallpox,  is  shared  by  many,  and  this  virus  is  now 
extensively  used  in  this  country  instead  of  the  humanized  virus.  It  remains 
to  be  determined  by  the  results  of  a  long  experience  whether. — assuming  that 
at  the  present  time  the  animal  virus  has  a  greater  protective  power — ^this 
power  may  not  become  deteriorated  by  distant  removes  from  Beaugency 
stock  in  heifers,  as  there  is  reason  to  believe  has  been  the  case  in  the  human 
race.  This,  however,  is  a  consideration  which  concerns  the  future ;  and  a 
deterioration,  if  it  occur,  would  only  render  it  important  to  take  advantage 
at  different  periods  of  other  instances  of  vaccinia  of  spontaneous  origin'  in 
the  cow,  in  this  way  renewing  the  stock. 

Vaccinia  in  man  produced  by  the  animal  virus  differs  in  certain  respects 
from  the  disease  produced  by  the  long-humanized  virus.  The  full  devel- 
opment of  the  vaccine  pock  requires  a  longer  period ;  the  pock  continues  to 
increase  for  several  days  after  the  eighth  day,  this  being  the  period  required 
for  the  full  development  of  the  pock  after  vaccination  with  the  long-human- 
iied  virus ;  and  the  pock  is  of  larger  size.  The  crusts  are  not  formed  until 
the  eighteenth  or  nineteenth  day,  and  they  remain  adherent  until  between  the 
twenty-fifth  and  the  thirty -fifth  day.  The  vesicle  does  not  spontaneously  rup- 
ture, and  the  crust  preserves  the  form  of  the  vesicle  with  the  umbilicated  cen- 
tre. The  constitutional  symptoms  are  more  marked.  In  a  small  proportion  of 
cases  (1  in  50)  a  vesicular  eruption  occurs  over  the  body,  and  the  vesicles  on 
close  inspection  are  found  to  be  umbilicated.  The  development  of  a  roseolar 
eruption  after  vaccination  has  also  been  observed,  but  this  is  rare.  With  respect 
to  these  points  of  difference,  the  disease  as  now  produced  by  the  animal  virus 
corresponds  with  the  disease  as  described  and  delineated  by  the  earliest  vac- 
cinogrtiphers — a  fact  which  in  itself  renders  probable  the  deterioration  of  the 
humanized  and  the  superiority  of  the  animal  virus.* 

Assuming  that  the  animal  or  bovine  virus  is  equal  to  the  humanized  in  its 
protective  power  (and  at  least  this  must  be  conceded),  there  are  certain  advan- 

^  The  term  ^pont/meous  is  here  uAed  to  distinfrtiish  it  from  the  diBease  produced  by 
retro-vaocination.  Whether  cowpox  be  ever  in  a  broader  sense  spontaneous  is  an  open 
question. 

•  Vide  Digcourse  by  Dr.  ^Inrtin  in  Jmimai  nf  the  GynfFcoiofjieai  Soeirty  of  Boston  ;  also, 
*•  Practical  Remarks  on  Vnccinnlion."  by  Dr.  Frank  P.  Foster,  in  yeunumrCs  Hund-hook 
of  Skin  Di*e(tM%  translated  by  Biilkley.  and  in  article  on  "  Vaccination"  in  Pepper^a  SyS' 
tern  of  Practical  ^fe(^icine,  by  Am^riran  Authors,  Philadelphia,  1885,  vol.  i. ;  also,  ijW 
k  Onrpox  dieouvert  d  Pai"nf,  par  Bousquet,  Paris. 
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tages  which  the  former  has  over  the  latter.  There  is  far  less  liahilitv  to  loftii 
accidents — namely,  ulcerations  and  erysipelas.  Dr.  Martin  »tatv8  tbt  in 
April,  1872,  there  had  heen  at  least  400,000  revaccinations  made  in  ihb 
country  with  the  Beaugency  virus,  and  no  case  of  death,  of  erysipelaa,  or 
of  post'Vaccine  variola  had  been  reported  among  them.  Another  advanupe 
is  a  more  uniform  success  in  both  primary  vaccinations  and  revaccinatiuDs. 
Another  is  that  the  supply  of  virus  can  always  be  made  to  meet  the  demaud. 
Again,  an  advantage  which  has  only  to  be  named  for  its  importance  to  lie 
apparent  is  the  fact  that  the  virus  from  the  heifer  is  incapable  of  comniuDi. 
eating  syphilis.  Granting  that  the  risk  of  syphilis  is  small  when  humanized 
virus  is  used,  there  is  nevertheless  a  risk ;  and  syphilis  has  repeatedly  been 
communicated.  It  is  an  immense  advantage  to  eliminate  all  danger  in  this 
direction. 

Deterioration  of  the  humanized  virus  is  to  be  added  to  the  causes  pre- 
viously enumerated  of  the  apparent  inadequateness  of  vaccination  to  afford 
complete  protection  against  smallpox.     Assuming  that  this  obsucle  may  be 
overcome  by  the  use  of  animal  virus,  the  other  causes  are  removable;  and 
were  they  to  be  entirely  removed  it  is  not  improbable  that  the  expectation 
which  Jenner  cherished  of  exterminating  smallpox  might  be  realized.    Cer- 
tain it  is  that  were  all  the  requisites  for  the  most  perfect  vaccination  to  be 
invariably  observed,  and  if  all  persons  living  were  vaccinated  and  revacci- 
Dated,  smallpox^  if  not  exterminated,  would  be  insignificant  as  regards  its 
prevalence  and  severity.     The  difficulty  of  securing  for  all  mankind  a  pro- 
tection against  the  disease  almost  complete  is  not  so  much  in  the  insufficiency 
of  the  means  as  in  enforcing  their  adoption  to  the  fullest  possible  extent. 
Vaccination  and  revaccination,  in  order  to  be  universal,  must  bo  compulsory, 
and  authoritative  measures  to  secure  the  proper  and  successful  perfonnance 
of  the  operation  are  essential.     To  consider  the  most  efficient  legal  provisions 
to  accomplish  these  desirable  ends  would  be  to  open  up  a  wide  field  for  dis- 
cussion, which  would  be  inconsistent  with  the  objects  of  this  work.     Strangle 
as  it  may  seem,  there  are  persons,  not  without  intelligence,  at  this  day  who 
entertain  toward  vaccination  the  prejudices  which  Jenner  had  to  cncouDtiT 

It  remains  to  notice  some  practical  points  relating  to  the  operation  foi 
vaccination.  The  situation  for  the  introduction  of  the  vaccine  virus  should 
always  be  that  usually  selected — namely,  on  the  arms  near  the  insertion  of 
the  deltoid  muscle.  Uniformity  of  practice  in  this  respect  enables  physicians 
and  others  to  ascertain  without  delay  or  doubt  the  fact  of  a  previous  Yacci< 
nation,  and  to  judge  of  its  success  by  an  examination  of  the  cicatrices.  Th« 
vaccine  lymph  is  to  be  preferred  to  the  crust.  The  lymph  is  usually  taken 
on  ivory  points  or  pointed  quills,  but  the  virus  taken  in  this  way  to  be  effect- 
ive must  be  recent.  With  a  view  to  preservation  the  lymph  may  be  with 
drawn  from  the  vesicles  in  glass  capillary  tubes  which  are  at  once  sealed  by 
means  of  a  spirit-lamp.  Jenner  considered  it  a  "  golden  rule  "  never  to  take 
the  virus  from  a  vaccine  vesicle  for  the  purpose  of  vaccination  after  tht 
efflorescence  is  formed  around  it.  A  crust  enclosed  in  wax  and  covered  wiili 
tin-foil  retains  its  activity  for  a  considerable  period. 

As  regards  the  mode  of  vaccinating,  if  dried  lymph  be  used  or  lymph  con- 
tained in  capillary  tubes  it  may  be  inserted  by  means  of  slight  puncturt*s.  oi 
by  scraping  away  the  epidermis, or  by  minute  scarifications;  the  latter  method 
being  preferable.  Having  made,  with  a  common  lancet,  a  number  of  linear 
and  transverse  scratches,  not  deep  enough  to  cause  the  escape  of  more  thao 
a  drop  or  two  of  blood,  the  lymph  is  to  be  applied  over  the  scarified  spotj*, 
which  should  be  five  to  six  in  number  and  not  larger  than  half  a  dime.  If 
the  incisions  be  sufficiently  delicate,  the  operation  gives  no  pain,  and  allowing; 
the  spots  to  dry  before  being  covered  by  the  clothing  is  all  that  is  required. 
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[f  the  crust  be  used,  a  small  portion  should  be  dissolved,  always  at  the  time 
>f  the  operation,  in  a  drop  or  two  of  water,  and  applied  by  means  of  the  lancet 
>ver  the  scarified  spots.  This  is  preferable  to  making  punctures  and  intro- 
lacing  small  pieces  of  the  undissolved  crust.  The  latter  mode  is  lia})le  to 
3au8e  sores  which,  aside  from  the  annoyance  they  occasion,  may  interfere 
with  the  specific  action  of  the  virus. 

The  age  for  the  performance  of  a*  primary  vaccination  is  a  point  of  import- 
ance. Between  the  second  and  the  third  month  of  infancy  is  the  period  to 
be  preferred  for  vaccination.  Any  liability  to  exposure  to  smallpox,  however, 
renders  the  operation  advisable  at  an  earlier  period.  It  is  desirable  that  the 
child  when  vaccinated  should  be  in  good  health,  but  the  operation  should  not 
be  delayed  on  account  of  illness  if  there  be  a  liability  to  exposure  to  small- 
pox. If  the  operation  prove  unsuccessful,  another  trial  should  be  made,  and 
if  this  fail  the  virus  may  be  introduced  a  third  time.  Some  persons  are  insus- 
ceptible to  cowpox.  An  insusceptibility  is  to  be  inferred  from  two  or  three 
successive  failures  with  virus  which  has  proved  successful  in  others.  The 
attempt  to  vaccinate,  however,  should  be  repeated  from  time  to  time,  for  sus- 
ceptibility may  afterward  exist.  So  long  as  there  is  insusceptibility  to  cow- 
pox  there  is  little  danger  of  smallpox  being  contracted.  Aside  from  want 
of  susceptibility,  and  exclusive  of  inertness  of  the  lymph  or  crust  used,  the 
common  cause  of  failure  is  undue  bleeding  from  the  scarifications,  the  flow 
of  blood  preventing  the  absorption  of  the  virus. 

Troublesome  ulcerations  occasionally  follow  vaccination,  arising  from  irri- 
tation by  the  friction  of  clothing  or  from  an  unhealthy  condition  of  the  sys- 
tem. These  are  to  be  treated  like  ordinary  sores.  Erysipelatous  inflamma- 
tion and  abscesses  may  occur.  These  concomitants  or  sequels  are  not  always 
evidence  of  any  fault  in  the  operation  or  impurity  of  the  matter  used.  Dr. 
Henry  G.  Piifard,  however,  has  reported  cases  in  which  the  disease  of  the 
skin  known  as  impetigo  contagiosa  has  occurred  as  a  sequel  of  vaccination 
with  the  virus  in  crusts  both  animal  and  humanized.  The  liability  to  the 
communication  of  this  afieetion  is  a  reason  for  preferring  lymph  to  crusts  for 
vaccination.^  Ignorant  persons  sometimes  attribute  to  vaccination  diseases 
of  any  kind  which  may  occur  within  a  few  weeks  or  months  afterward,  and  to 
charge  the  physician  with  having  used  impure  vaccine  matter.  This  impres- 
sion may  be  so  rooted  as  not  to  be  removable,  and  hence  a  vaccination  may 
very  unjustly  prove  the  occasion  for  a  withdrawal  of  the  confidence  which 
the  physician  had  previously  possessed.  So  far  as  the  imputation  of  com- 
municating human  diseases  is  concerned,  it  is  avoided  })y  using  the  animal 
virus;  and  this  is  a  recommendation  of  the  latter  to  be  added  to  the  advan- 
tages already  mentioned. 

After  a  known  exposure  to  smallpox,  if  the  person  exposed  have  not  been 
recently  vaccinated  or  if  there  be  any  reason  to  distrust  a  previous  vaccina- 
tion, revaccination  should  of  course  be  promptly  performed.  It  is  proper  to 
perform  it  without  reference  to  previous  vaccinations,  with  a  view  to  test  the 
susceptibility  and  render  the  security  as  complete  as  possible.  It  has  occurred 
to  me  repeatedly  to  vaccinate,  under  circumstances  involving  the  utmost  pos- 
sible exposure,  persons  who  had  never  been  vaccinated,  and  thereby  to  pre- 
vent the  occurrence  of  smallpox.  In  one  instance  an  unvaccinated  child 
lived  in  the  same  room  and  slept  with  a  person  who  had  contracted  smallpox. 
The  first  operation  proving  unsuccessful,  it  was  repeated  three  days  after- 
ward with  success,  and  the  child  escaped.  In  another  instance  a  patient  with 
measles  was  supposed  to  have  smallpox  and  was  sent  to  a  smallpox  hospital. 
He  had  never  been  vaccinated,  and  vaccination  was  at  once  performed.     The 

*  Vide  articles  by  Dr.  Piffard  in  the  yav  York  Med.  Journal^  Nos.  for  June  and  Julv, 
1872. 
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vaccine  disease  was  deferred  until  the  measles  had  run  its  course.  It  tfieg 
became  developed  and  smallpox  did  not  occur.  Owing  to  the  relatively  slioit 
duration  of  the  period  of  incubation  in  cowpox,it  anticipates  the  development 
of  smallpox.  I  have  not  observed  the  coexistence  of  the  two  affectioDs  under 
these  circumstances. 

Varicella,  or  Chicken-pox. 

Vai'if'ella—OT,  as  it  is  commonly  called,  r/uckeii-pox — is  an  affection  quite 
insignificant  as  regards  danger  or  distressing  symptoms.  It  is  importiDt 
with  reference,  yrV.<  to  the  question  as  to  its  having  pathological  relatiuM 
with  smallpox,  and  second^  to  its  discrimination  from  modified  vtrioli  or 
varioloid. 

It  is  an  eruptive  disease  effecting  usually  children,  but  occasionally  idolts. 
The  eruption  is  preceded  generally  by  slight  constitutional  symptoms  for 
about  twenty-four  hours.  The  eruption  generally  appears  first  on  the  bodj, 
and  afterward  on  the  head.  It  usually  is  more  abundant  on  the  neck,  body, 
and  scalp  than  on  the  face.  The  eruption  is  frequently  quite  small  and  is 
very  rarely  abundant.  It  is  almost  invariably  discrete.  It  is  a  vesicular 
eruption  from  the  first.  The  vesicles  contain  at  first  a  transparent  liquid, 
which  afterward  becomes  opaline,  but  not  purulent  except  when  they  tre 
irritated  by  scratching.  Desiccation  occurs  between  the  fifth  and  the  seventh 
day.  The  crusts  are  granular  and  are  rarely  followed  by  cicatrices  or  pit- 
ting. Sometimes  bullae  of  greater  or  less  size  form  instead  of  vesicles.  New 
vesicles  frequently  continue  to  appear  during  the  first  three  days  of  the  stage 
of  the  eruption,  and  even  after  the  desiccation  of  those  which  first  appeared 
has  begun.  During  the  eruptive  stage  constitutional  symptoms  are  8%ht 
or  wanting.  The  disease  is  contagious  as  regards  children,  but  very  nrelj 
as  regards  adults.  Experiments  made  to  determine  its  communicabilitj 
by  inoculation  have  so  generally  failed  that  it  is  a  question  whether,  io 
the  few  instances  in  which  it  was  apparently  successful,  the  contagion  may 
not  have  been  otherwise  received.  The  period  of  incubation  varies  between 
twelve  and  seventeen  days.  Writers  have  made  several  varieties  based  upon 
differences  as  regards  the  size  and  shape  of  the  vesicles.  The  ordinary 
variety,  in  which  the  vesicles  are  about  the  size  of  split  peas  and  flattened  at 
the  top,  has  been  distinguished  as  van'cfMa  lefiti/tyrmis  rel  tenficulam,  or  len- 
ticular chicken-pox.  The  variety  called  varicella  con(formi$  vel  eonouiet^or 
sinne-pox,  is  characterized  by  the  conoidal  form  of  the  vesicles.  Varicrlla 
globutai-u  vel  globcUa,  is  the  name  of  a  variety  in  which  the  vesicles  are  un- 
usually large  and  are  globular  in  form.  The  different  vesicles  in  the  same 
case  not  infrequently  present  the  characters  of  these  three  varieties.  The 
division  into  varieties  is  of  not  the  least  practical  consequence. 

The  name  varicella,  which  is  a  diminutive  of  variola,  meaning  little  MmaH- 
pox,  implies  that  the  disease  is  essentially  variolous.  It  has  been  considered 
as  a  modified  form  of  variola,  and  is  so  considered  by  some  eminent  teachers 
and  writers  at  the  present  time.  The  non-identity  of  the  two  affections  is 
established  by  the  following  facts :  The  contagium  of  varicella  is  never  known 
to  give  rise  to  ordinary  variola,  whereas  the  severest  form  of  the  latter  dis- 
ease may  be  derived  from  cases  of  varioloid.  Varioloid  prevails  only  durinj^ 
the  prevalence  of  ordinary  smallpox,  but  varicella  not  infrequently  prevails 
when  there  are  no  oases  of  smallpox.  Varicella  is  very  rarely  commnnieated 
to  adults.  This  is  not  true  of  varioloid.  Varicella  affords  no  protection  against 
variola,  and,  conversely,  persons  who  have  had  smallpox  contract  varicella. 
Vaccination  does  not  protect  against  varicella,  and  the  latter  docs  not  inter- 
fere with  the  success  of  vaccination.     It  is  not  settled  that  varicella  \$  ercr 
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communicable  by  inoculation.  Other  points  of  difference,  showing  the  non- 
identity  of  varicella  and  varioloid,  relate  to  the  clinical  history,  and  upon 
these  points  the  differential  diagnosis  is  to  be  based. 

Although  pathologically  distinct,  it  must  be  confessed  that  the  discrimina- 
tion of  varicella  from  varioloid  is  not  always  easy.  The  two  affections  are 
liable  to  be  confounded.  Cases  of  varioloid  are  not  infrecjuently  at  first 
considered  as  cases  of  varicella,  and  vice  versa.  In  view  of  the  great  im- 
portance of  making  this  differential  diagnosis  promptly  and  positively,  the 
following  diagnostic  points  claim  the  careful  attention  of  the  student  and 
practitioner : 

The  stage  of  invasion  in  varioloid  is  as  long  a.<i.  or  longer  than,  in  cases 
of  ordinary  smallpox — namely,  from  two  to  three  days.  The  short  duration 
of  this  stage  in  varicella  is  a  distinctive  feature.  The  constitutional  symp- 
toms in  this  stage  are  often  as  marked  in  varioloid  as  in  cases  of  ordinary 
smallpox.  The  mildness  of  these  symptoms  in  varicella  is  a  diagnostic  point. 
The  vesicular  character  of  the  eruption  from  the  start  is  characteristic  of 
varicella.  In  varioloid  the  vesicles  are  preceded  by  papules.  In  varioloid, 
as  in  ordinary  smallpox,  the  eruption  appears  at  first  and  especially  on  the 
face.  In  varicella  it  appears  first  on  the  body,  and  is  likely  to  be  more  abun- 
dant elsewhere  than  on  the  face.  A  capital  diagnostic  point  relates  to  the 
central  depression  or  the  umbilicated  appearance.  This  is  generally  discover- 
able in  more  or  less  of  the  vesicles  in  varioloid,  and  it  is  generally,  if  not 
invariably,  wanting  in  varicella.  The  duration  of  the  eruptive  stage  is  less 
in  varicella  than  in  the  great  majority  of  cases  of  varioloid.  Finally,  traces 
of  vesicles  in  varicella  are  rarely  found  on  the  mucous  membrane  of  the  mouth, 
fauces,  and  genitalia. 

It  is  important,  as  has  been  urged  especially  by  Janeway,  to  trace  doubtful 
cases  of  all  infectious  diseases  to  their  origin,  and  also  to  note  the  cases  which 
are  transmitted  by  the  disease  in  question,  as  these  other  cases  may  be  more 
distinctive  in  their  characters. 

During  the  prevalence  of  smallpox  cases  of  varioloid  in  which  the  eruption 
is  small  are  often  considered  as  cases  of  varicella.  The  cases  of  so-called 
Taricella  in  adults  when  smallpox  prevails  are  generally  cases  of  varioloid ; 
hence,  one  source  Qf  the  diffusion  of  smallpox. 

Varicella  claims  no  treatment.  It  is  important  to  recognize  it  only  in  order 
to  relieve  apprehensions  by  the  assurance  that  the  disease  is  not  varioloid. 


CHAPTER    YII. 

ERUPTIVE   FEVEKS  (Continued). 

Scarlatina,  or  Scarlet  Fever:  Anatomical  Characters;  Clinical  History;  Causation;  Diag- 
nosis; Prognosis;  Treatment. 

Scarlatina,  or  Scarlet  Fever. 

THE  exanthematous  fever  called,  from  the  color  of  the  eruption,  srnrhthm 
or  scarlef  ferer.  is  remarkable  for  the  wide  diversity  which  it  presents  in 
different  cases  as  rcfrards  8ympt<mis  nnd  fatality.  In  its  mildest  form  it  i.*i  a 
trivial  affection,  but  in  its  severest  fonu  there  are  few  diseases  more  appro- 
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priately  styled  malignant.  The  disease  has  been  divided  into  M?vcral  rari. 
eties  based  on  differences  in  symptomatic  characters  and  intensity.  Tbrte 
varieties  are  generally  recognized  by  writers — namely,  sairlafina  timpUjt^ 
sctirhitina  anfjiiumi,  and  scarUUina  malu/na.  Widely  different  as  are  tik»e 
varieties  in  respect  to  gravity  and  distinctive  characters,  they  are  not  di^ 
tinct  diseases,  and  essentially  they  are  identical.  A  simpler  diviMcm  is  into 
mild  and  severe  scarlatina,  but  it  will  suffice  to  consider  incidentallv  the 
events  which  belong  to  the  latter,  without  treating  of  it  separately.  ' 

Anatomical  Characters. — The  eruption  on  the  surface  and  the  morhjd 
appearances  in  the  throat  constitute  the  leading  anatomical  characters  in  ihu 
affection.  There  is  usually  little  or  no  trace  of  the  eruption  to  be  ob^erTl»J 
after  death.  The  eruption  is  caused  by  hypenemia,  combined  with  more  »t 
less  oedematous  swelling  of  the  cutis.  In  a  case  in  which  death  took  pUce 
at  the  height  of  an  intense  scarlatinal  eruption,  Birch-Hirschfeld  obsKrittil 
many  lymphoid  cells  between  the  epithelial  cells  of  the  rete  Maipijihii.  u 
well  as  in  the  superficial  and  deeper  layers  of  the  corium.  He  al!$o  nw 
small  extravasations  of  blood.  Fenwick  has  called  attention  to  blurnl. 
extravasations  in  the  lumen  of  the  sweat-glands.  The  cutaneous  affwti'« 
of  scarlatina  is  to  be  regarded  as  a  superficial  dermatitis  of  mild  di'frrwf. 

In  the  mildest  form  of  scarlatinal  sore  throat  the  mucous  membrane  f»rtt- 
ing  the  tonsils,  soft  palate,  and  pharynx  is  reddened  and  slightly  swulltrQ. 
The  tonsils  are  frequently  enlarged.  A  phlegmonous  inflammation  of  the 
parts  named  may  occur  in  severe  cases  of  the  variety  of  the  disea^  de>ij:- 
nated  as  scarlatina  anginosa.  The  swelling  is  then  extreme.  The  submucoua 
and  the  mucous  layers  become  infiltrated  with  pus-cells.  Absces.se«  form, 
especially  in  the  tonsils.  The  phlegmonous  inflammation  may  tenninate  io 
destructive  ulceration  or  in  gangrene.  The  phlegmonous  inflammation  mar 
be  propagated  to  the  connective  tissue  in  the  submaxillary  region,  and  pve 
rise  to  extensive  purulent  collections  in  this  situation.  Erosion  of  thclir^** 
vessels  has  been  caused  by  this  suppurative  process  in  the  neck.  In  some 
epidemics  diphtheritic  inflammation  of  the  throat  has  been  a  fret|uent  attend- 
ant upon  scarlet  fever.  The  fibrinous  exudation  begins  on  the  ton»ilA  and 
extends  to  the  soft  palate  and  to  the  pharynx.  It  has  less  tendency  thsa 
primary  diphtheria  to  extend  into  the  larynx.  There  is  much  controvewvaj 
U)  the  relation  which  this  diphtheritic  affection  of  the  throat  bears  to  scarla- 
tina. There  are  three  prominent  views  as  to  this  relation.  According  M 
one  view,  the  diphtheritic  affection  is  anatomically  the  same  disease  as  pri- 
mary di|)htheria,  but  it  is  produced  by  the  scarlatinal  poison ;  accordini;  to 
a  second  view,  the  disca.se,  both  anatomically  and  etiologically,  is  identical 
with  primary  diphtheria,  and  it  is  to  be  regarded  as  a  complication  of  scarlet 
fever;  according  to  the  third  view,  scarlatinal  diphtheria  differs  in  its  inatom- 
ical  characters  from  primary  diphtheria.  Heubner  has  attempted  to  pmre, 
frurn  an  anatomical  point  of  view,  the  non-identity  of  s<'arlatinal  diphtheria 
and  primary  diphtheria,  but  the  differential  criteria  to  which  he  calls  attention 
are  not  sufficient  to  distinguish  anatomically  one  disease  from  the  other.'  The 
first  of  the  three  views  mentioned  is  the  most  probable.  The  inflainmatury 
process  may  be  propagated  from  the  pharynx  along  the  Eu.<(tachian  tul*;*  lo 
the  mucous  membrane  lining  the  cavity  of  the  middle  ear.      Suppurative 

*  The  points  to  which  Heubner  calls  attention  are:  1.  The  |)«eudo-membranoiM  de|"»- 
its  are  nnicli  thinner  in  scarlatinal  than  in  primary  diphtheria,  m  that  in  the  fi>n»T 
disea.4e  membnine«  are  not  expectorated.  2.  The*  fihrin  in  scarlatinal  diphtheria  i* 
found  between  the  epithelial  cells  and  in  the  connective  tisBue  of  the  mnc(«a  and  *ttf»- 
niiicosa.  He  could  detect  no  <iifference«  l»etween  the  micnxx)oci  present  in  Msrlaiinil 
diphtheria  and  those  of  primary  diphtlieria  ( '' Bef »l>achtungeQ  uber  ScharUch-Dipb- 
therie,"  Jahrbuch  der  KinderheHJeuiule,  1879,  xiv.  p.  1). 


SCALLATINA,   OR  SCARLET  FEVER,  1053 

median  otitis,  with  perforation  of  the  tympanum,  and  sometimes  with  eon- 
twcutive  caries  of  bone,  may  thus  be  produced.  Swelling  and  intiannnation 
«>f  the  lymphatic  glands  of  the  neck  not  infrequently  accompany  iscarlatinal 
mngina.  The  glands  may  suppurate.  The  mucous  membrane  of  the  larynx, 
trachea,  and  bronchi  is  sometimes  inflamed.  The  inflammation  in  this  situ- 
ation is  rarely  accompanied  by  a  fibrinous  exudation.  Lobular  pneumonia  is 
an  occasional  complication  of  scarlatina.  Lobar  pneumonia  is  Ici^s  frecjuent. 
Tenwick  has  observed  parenchymatous  degeneration  of  the  gastric  tubules  in 
this  disease.  Peyer's  patches  and  the  solitary  follicles  of  the  intestine  are 
often  moderately  swollen.  There  may  be  found  ecchymoses  in  the  gastric 
and  intestinal  mucous  membrane,  but  they  are  rarely  abundant.  Dysentery 
is  a  rare  complication  of  scarlet  fever.  The  spleen  has  often  been  found 
enlarged.  Swelling  of  the  mesenteric  glands,  as  well  as  of  other  lymphatic 
glands  of  the  body,  has  been  observed  in  a  number  of  cases.  Parenchyma- 
tous degenerations  of  the  liver,  kidneys,  and  heart  occur  in  scarlet  fever.  In 
some  cases  in  which  the  immediate  cause  of  death  has  been  failure  of  the 
heart-power  fatty  degeneration  of  the  muscular  substance  of  the  heart  has 
been  present. 

The  most  important  sequel  of  scarlet  fever  is  acute  Bright 's  disease.  Some 
regard  this  occurrence  as  a  part  of  the  scarlatinal  process,  and  others,  as  a 
complication.  The  kidneys  in  cases  of  scarlatinal  nephritis  present  appear- 
ances which  have  been  described  in  the  article  on  Acute  Bright's  Disease 
(p.  8G5).     Sometimes  small  abscesses  form  in  the  kidneys  in  this  disease. 

Clinical  History. — The  symptomatic  events  of  the  several  stages  sepa- 
rately will  be  first  noticed,  and  afterward  anomalous  events  and  complications 
liable  to  occur  in  either  of  the  three  stages. 

Stage  of  Invasion, — The  attack  may  l)egin  with  a  chill  more  or  less  pro- 
nounced, but  not  infreijuently  it  is  wanting.  Vomiting  is  generally  an  early 
Bvmptom,  especially  in  children,  with,  in  a  certain  proportion  of  cases,  diar- 
rncea.  The  pyrexia,  as  a  rule,  is  notably  greater  than  in  the  other  erup- 
tive fevers.  Kpistaxis  is  not  uncommon.  Kedness  of  the  fauces  more  or  less 
vivid  may  generally  be  observed  in  this  stage,  either  with  or  without  a  sense 
of  soreness  and  pain  in  swallowing.  The  affection  of  the  throat  is  due  to  the 
efflorescence  which  appears  in  this  situation  before  its  aj)pearance  on  the  skin. 
As  regards  the  intensity  of  the  pyrexia,  pain  in  the  head,  prostration,  and 
general  malaise,  different  cases  differ  widely,  not  including  cases  of  unusual 
severity.  In  very  mild  cases  the  symptoms  are  so  slight  that  the  patient  does 
not  take  to  the  bed. 

The  average  duration  of  this  stage  is  about  twenty-four  hours,  and  the 
eruption  usually  appears  on  the  second  day.  Exceptionally,  it  a])])ears,  on 
the  one  hand,  a  few  hours  after  the  attack,  and  on  the  other  hand  it  may  be 
delayed  one,  two,  three,  or  more  days  after  the  time  when  it  usually  appears. 
A  considerable  delay  in  the  appearance  of  the  eruption  is  generally  attribut- 
able to  some  complication. 

Stage  of  Eruption. — This  stage  in  cliildrcn  is  sometimes  ushered  in  by  a 
tnn.^ient  convulsion,  which  at  this  period  is  not  a  unvmic  symptom.  In  its 
development  and  diffusion  over  the  body  the  eruption  does  not  observe  the 
same  regularity  as  in  smallpox  and  measles.  It  oftener  appears  on  the  body 
and  limbs  before  making  its  appearance  on  the  face  and  neck,  but  in  a  certain 
proportion  of  cases  it  appears  first  in  the  latter  situations.  It  is  rapidly  dif- 
fused, extending  more  or  less  over  the  whole  cutaneous  surface  in  twenty-four 
hours.  As  regards  the  degree  and  extent  of  the  efflorescence,  different  cases 
differ  much.  The  first  appearance  is  in  the  form  of  minute  dots  or  specks. 
These  coalesce,  forming  irregularly  distributed  patches,  which  vary  much  in 
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size  and  shape^  having  irrefrnlar  or  serrated  margins.     Ex 

cru^tiMn  remains  punctiform  ;  I  bat  is,  in  tlie  farm  of  distinft  i 

The  re<Ines,s  is  most  vivid  and  reiuttins  longest  in  HJtuafiohs  y 

delicate,  as  the  inner  snrfaces  of  the  arms  and  thighi^  and  th 

joints.     The  redncjis  i;*  vermilion  or  scarlet;  it  \a  not  unilVni 

tDU3  redness,  but  on  close  inspection  the  patches  arc  seen  U*  i 

points  which  are  distinguisbcd  by  a  more  deeply  red   coh^r.     The  ti-^In 

momentarily  disappears  on  pressure,  and  white  lin^s  are  produced  by 

u  ptiinted  hard  substance — for  example,  a  pencil— »^ver  the  reddetied  | 

In  some  eases  the  whole  cutaneous  surface  is  covered  with  tlie  efflur 

presenting  an  appearance  which  has  been  compared  to  that  of  a  boiledl 

Generally,  on  passing  the  fingers  over  the  reddened  surface  it  is  fffi 

smooth,  but  in  some  cases  there  is  a  sensation  of  minute  elevationai  ur ) 

ules.     These  are  the  papilhe  abnonnally  developed,  as  in  the  eoodklttin 

monly  known  as  poose-skin.     Occjistonallyt  miliary  vesicles  are  iirmttefted  ma 

or  less  abundantly  over  the  surface.      The  integument  is   ^' 

This  is  evident  on  the  face  and  is  apparent  to  the  patient  wh^ 

closed.     The   feet  are  also   evidently  somewhat  swollen.      The  em$ 

sometimes  accompanied  by  more  ur  less  burning  atid  pniritus.     Th<p  < 

Attains  its  maximum  of  intensity  and  diffusion  on  the  third  day  after  iol 

appearance. 

There  is  much  variation  in  different  cases  in  the  amount  of  cntanoooj  < 
tion.     It  is  sometimes  slight.     This  is  likely  to  be  the  C4ise  when  thiiJ 
affection  is  unusually  severe.     The  eruption  then  seems  to  ho  cone 
within   the  throat.     Occasionally   the   efflorescence  on   the  skin   dis 
shortly  after  its  appearance,  and  afterwaril  returns.     It  fluctuates  &s  rt^i 
vividness,  being  especially  marked  in  febrile  exacerbations,  and  it  is  gene 
more  vivid  toivard  evening  than  in  the  early  part  of  the  day.      In  auotnalf 
caj'es,  which  will  presently  be  referred  to^  the  eruption  is  wanting. 

The  throat  is  more  or  less  affected  in  the  vast  njajority  of  eases,  but 
some  very  mild  eases  there  is  no  throat  affection.  If  the  throat  he 
sli*;htly  affected^  there  is  simply  redness  over  the  t^jnsils*  the  posteri^ir  paftd 
the  pharynx,  and  extending  more  or  less  over  the  soft  palate,  wirh  Htt' 
swelling.  The  affection  is  then  only  an  efflorescence.  In  most  cas 
ever,  there  is  more  or  less  swelling  of  the  tonsils,  t<*^elher  with  a  whlt<? 
a&h-colored  exudation  in  greater  or  less  abundance.  This  t*xudntion  i.«  grn 
ally  not  like  that  which  characterizes  diphtheritic  intlnmmntion.  It  adho 
less  closely,  is  pultaceous,  and  cannot  be  detached  in  strips.  It  may  re 
a  dark  color  from  matters  vomited  and  from  the  ooxing  of  blood.  In  prop 
tion  to  the  amount  of  throat  affection  there  is  pain  in  deglutitinn  and  tlu 
becomes  nasaL  The  submaxillary  and  lymphatic  glands  at  the  angUi 
jaw  frecjuently  are  swollen  and  tender.  A  still  greater  deforce  ofi 
affection  belongs  among  the  anomalous  events  of  the  disease  and  eh 
izes  the  variety  distinguished  as  scnrlntina  anginosa. 

The  tongue  early  in  the  disease  genenilly  is  coated.     While  the  eoaf 
remains,  fre<^(uently  the  papillju  projecting  throuirh  it  have  th* 
a  number  of  red  points,  and  the  suTface  of  the  tongue  h«»ks  a^ 
per  or  red  sand  had  been  sprinkled  over  it.     This  is  seen  in  other  atff 
Another  appearance  is  quite  distinctive  of  scarlet  fever.     In  the  prnf^ 
the  disease  the  coating  exfoliates,  leaving  the  surface  of  the  tongue  v\i 
reddened ;  and,  the  papilhes  being  enlarged,  the  appearance  is  striking 
that  of  a  ripe  strawberry,     The  strawberry-like  ton^'ue  is  a  pathugn^ 
symptom,  and  is  peculiar  to  this  disease,     K  is  often  but  not  unironnH 
ent.     It  is  due  to  a  condition  of  the  mucous  membrane  analogous  to  that  i 
the  skin  in  the  cases  of  so-called  t^^ujk  as  distinctive  from  ijuwjfk  sc&rlatio 
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The  pyrexia  is  not  diminished,  but,  as  a  rule,  is  increased,  after  the  appear- 
inoe  of  the  eruption.  The  frequency  of  the  pulse  and  the  increased  heat  of 
the  skin  are  more  marked  than  in  any  other  of  the  essential  fevers.  The  pulse 
varies  in  different  cases — which,  although  more  or  less  severe,  pursue  a  favor- 
able course — between  100  and  130  or  140  per  minute.  In  extremely  severe 
cases,  especially  in  children,  it  rises  still  higher.  Aside  from  frequency,  the 
pulse  is  quick,  often  vibratory  or  thrilling,  but  always  compressible,  these  cha- 
racters showing  excited  action  without  augmented  power  of  the  ventricular 
oontractions.  The  sphygmograph,  as  in  all  the  eruptive  fevers,  shows  absence 
of  dicrotism.  The  skin  usually  is  dry,  and  the  heat,  as  felt  by  the  hand,  is 
often  pungent.  The  thermometer  in  the  axilla  shows  an  increase  of  temper- 
ature to  105^  F.,  and  in  severe  cases  a  still  greater  increase.  It  has  been 
known  to  reach  112^  F. 

During  the  stage  of  the  eruption  anorexia  continues,  vomiting  is  not  uncom- 
mon, constipation  exists  in  some  cases,  and  in  some  cases  there  is  diarrhoea. 
Thirst  usually  is  urgent.  Delirium,  manifested  by  incoherency,  generally 
exists,  save  in  very  mild  cases.  I  have  known  a  patient,  not  considered  ill 
enough  to  require  a  watcher  during  the  night,  to  get  up  and  wander  out  of 
doors  in  a  state  of  delirium.  A  melancholy  instance,  illustrative  of  the  import- 
ance of  watchfulness  in  the  care  of  patients  in  the  delirium  of  fever,  occurred 
many  years  ago  at  the  Louisville  Marine  Hospital  during  my  term  of  service. 
A  female  adult  patient  affected  with  scarlatina,  but  not  considered  seriously 
ill,  bad  been  removed  to  a  room  by  herself  in  the  uppermost  story  of  the 
hospital  building,  with  a  view  to  isolation.  During  the  absence  of  her 
attendant  for  a  few  moments  she  precipitated  herself  from  the  window,  and, 
falling  upon  the  pavement,  was  instantly  killed.  Restlessness,  jactitation, 
and  insomnia  are  likely  to  be  more  or  less  marked.  Albuminuria  occurs  in  a 
certain  proportion  (about  one-seventh)  of  cases  during  the  eruptive  stage. 
Transient,  slight  albuminuria  occurs  in  scarlatina,  as  in  various  other  affec- 
tions, without  denoting  renal  disease ;  but  disease  of  the  kidneys  forms  an 
important  complication  in  certain  cases  of  scarlatina,  and  will  presently  be 
noticed.  The  duration  of  the  stage  of  eruption  in  the  majority  of  cases  is 
between  four  and  six  days.  It  is  sometimes  shorter;  oftener  it  is  prolonged 
to  eight  or  ten  days;  and  occasionally  it  continues  for  a  longer  period. 

Sta^e  of  Desqutmiathn. — The  commencement  of  desquamation  marks 
the  beginning  of  this  stage.  Desquamation  frequently  begins  with  the 
decline  of  the  eruption  and  prior  to  its  disappearance.  The  degree  and 
extent  of  the  desquamation  are  in  general  proportionate  to  the  intensity  and 
diffusion  of  the  efflorescence.  Desquamation  is  rarely  wanting,  save  in  the 
cases  in  which  the  efflorescence  fails  to  appear.  The  cuticle  is  exfoliated 
either  in  the  form  of  minute  branny  scales,  called  furfuraceous  desquamation, 
or  in  pieces  of  epidermis  of  greater  or  less  size.  Occasionally  the  epidermis 
of  the  hands  is  detached  entire  and  may  be  stripped  off  like  a  glove.  This 
is  true  also  of  the  epidermis  of  the  feet.  Sometimes  several  successive 
exfoliations  occur. 

In  cases  which  pursue  a  favorable  course  the  febrile  movement  diminishes 
with  the  beginning  of  exfoliation,  and  gradually  ceases,  corresponding  im- 
provement taking  place  in  other  symptoms.  The  defervescence  is  sometimes 
rapid,  but  in  most  cases  it  is  gradual.  If  the  disease  be  uncomplicated  and 
there  be  no  untoward  events,  convalescence  is  declared  during  the  stage  of 
desquamation.  The  des(]uamative  process  is  frequently  accompanied  with 
pruritus,  which  in  some  cases  is  excessive.  Albuminuria  occurs  in  this  stage 
more  frequently  than  in  the  stage  of  eruption — namely,  in  the  proportion  of 
one-fourth.  As  in  the  stage  of  eruption,  so  in  the  desquamative  stage,  the 
presence  of  albumen  in  the  urine  may  or  may  not  be  indicative  of  an  import- 
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niit  renal  complicfirioti,     A  recurrence  of  the  eruption  ina^^  iaii.*.-  |»U 
the  stage  *A'  desquamation. 

Tlie  duration  of  this  sfage  is  indefinite.     It  may  €*nd  in  fiv^  or 
The  de»fjnamation  is  generally  c*>iii]jleiecl  in   from   ten  lo  twelve  ( 
cxeeptioMully  it  continneH  IVir  several   weeks. 

The  forcguing  sketch  of  the  clinieal  history  of  scarlet  fever  Jipplw  toi 
whieh  iire  either  mild  or  not  extremely  severe,  and  in  whiei 
the  disease  is  regular;  that  i^,  without  anomalous  events  v* 
Certuin  cases  are  characterized  by  extreme  gravity  of  the  ^v  i 
outdeL  of  the  disease.  The  pulse  hecomcs  very  frequent,  m 
150,  IGO,  or  more  per  minute.  The  thermometer  ^bows  noui^ 
pyrexia.  Great  restlessness,  delirium,  coma,  and  occ^vdionaliy  C" 
OTQ  other  symptoms  denoting  severity  of  the  disease.  Dc^th  may  lake  \*h<4 
in  one  or  two  days  or  Bometimes  even  within  a  few  hours  from  the  atiack 
A  fatal  result  may  take  place  before  the  eruption  appcarn  on  the  ekiii  **t  anj 
pharyngeal  redness  is  apparent.  The  disease  in  such  caj»e^  id  truly  malii 
Caseii  of  this  de.**eription  are  liable  to  occur  in  certain  epidemics.  The  | 
in  the.'^e  eases  is  not  due  to  any  complication,  but  to  an  unu&ual  Inttfiij*!) 
the  essential  morbid  condition s  which  constitute  the  dineaiie.  Ataxia 
nervous  symptoms,  in  like  manner  dependent  on  the  i'  >*f  the  diaea 

are  liable  to  be  developed  at  a  later  period^ — ^namelv,  i  liriuiii,  iXf^ut 

mania,  carphologia,  and  subsuUus  tendinum.     Tbeae  c»juipiatii&  cbanct«ri» 
certain  cases  of  severe  scarlet  fever. 

Convulsions,  coma,  and  delirium  may  he  developed  as  effects  of  unviuia, 
Disease  of  the  kidnej^s  is  an  important  complication  in  a  certain  prtif«»riji»i 
of   cases.     Generally,   but  not  always,  in  these  eases  the   urine  is  hi^hlj 
albuminous.    Albuminuria,  as  already  stated,  may  not  indicate  any  ixnjjortinlj 
affection  of  the  kidneys  if  the  quantity  of  albumen  be  small :  and  on  lli 
other  hand  grave  disease  of   the  kidneys  may  exist  without  albummurii 
The  presence  of  easts  with  white  or  red  corpuscles  in  the  urine  is  more  i»^ 
nifie.int   of   renal   disease  than   the  presence  of  albumen.     The  dan^rr  ufj 
uricmia  is  proportionate  to  the  scanty  excretion  of  urine.    Clinical  facts  ^liol 
that  scarlatina  involves  a  special   tendency  to  renal  disease,  not  only  a* 
sequel,  hut  as  a  concomitant.     It  is  a  rationftl  supposition  tbat  th<^  !iTtin*f  Tn*>Ti 
hrane  of  the  secretory  tubes  of  the  kidneys  takes  on  a  morbid  ' 
o;frous  to  that  of  the  mucous  membrane  uf  the  pharynx»  coni-ti 
affection  whieh  is  serious  in  proportion  as  the  excretion  of  urea  t3  itite 
with.    General  dropsy  sometimes  occurs  during  the  prop'ess  of  the  di» 
well  as  afterward.     Symptoms  pointing?  to  uncmia,  in  addition  to  the  »*vd»ri| 
already  stated — namely,  convulsions,  coma,  and   delirium — are  ccphalali:i»i 
disturbance  of  respiration  occurring  without  either  Imjuchitis^  pneutni»tii» 
oeilema  of  the  lungs,  or  any  appreciable  pulmonary  affect  tun.  dofeptjvff  virion 
vomiting,  and  occasionally  diarrhoea.     These  symptoms  shtnild  direct  at 
tion  to  the  urine  as  regards  albuminuria,  the  presence  of  casts,  and  ^ 
ciully  the  deficiency  of  urea.     Urrcmia.  taking  place  either  as  a  conooa 
or  a  sequel  of  scarlet  fever,  may  occur  without  albuminuria  and   will 
dropsy.     Hence  the  importance  uf  examinations  of  the  urine  in  all  itn 
with  reference  not  alone  to  the  presence  of  albumen,  but  of  cast-s  and 
quantity  of  urea. 

Certain  cases  of  severe  scarlatina  are  charactcrixed  bv  a  ^rcat  n 
throat  affection.     The  name  Bcarhiiinn  futrpfiraa  is  applied    to   tl^ 
The  tonsils  are  gieatly  swollen  and  covered  with  a  muco^purulont,  pulta 
dcpt>?irt.    Deglutition  is  difficult,  and  licjuids  taken  into  the  mouth  are  ret 
through  the  nostrils.     The  inflammation   may  extend  to  the  posterior  ml 
anreriitr  nares,  and  acrid  pus  flows  from  the  nose,  excoriating  the  face.     "^ 
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breath  emits  an  intolerable  fetor  in  some  cases.  Sometimes,  but  rarely,  the 
inflammation  extends  into  the  larynx  and  bronchial  tubes.  (Edema  of  the 
glottis  is  an  occasional  accident  in  adults.  The  structures  of  the  eye  may 
become  involved,  and  destruction  of  both  eyes  has  been  known  to  follow. 
An  extension  of  the  inflammation  through  the  Eustachian  tube  into  the 
middle  ear  is  liable  to  occur.  I  have  met  with  a  case  in  which  the  tympanum 
in  each  ear  was  perforated  and  the  ossicles  were  discharged  through  the 
external  meatus.  Permanent  deafness,  facial  paralysis,  and  in  some  eases 
caries  of  the  temporal  bone,  followed  by  circumscribed  meningitis  and  abscess 
of  the  brain,  are  efiects  of  an  extension  of  the  local  affection  to  the  middle 
ear.  The  submaxillary  and  lymphatic  glands  of  the  neck  become  more  or 
less  enlarged,  and  sometimes  suppuration  takes  place,  constituting  what  have 
been  called  scarkuinous  buboes.  I  have  met  with  a  case  of  extensive  spha- 
celation of  the  lips  and  cheeks,  the  patient  being  a  child  well  nourished  and 
bealthy  up  to  the  date  of  the  attack.  Gangrene  and  ulceration  within  the 
throat  are  very  rare  events.  The  local  events  belonging  to  scarlatina  angi- 
Dosa,  inclusive  of  inflammation  and  suppuration  of  the  glands  of  the  neck, 
may  occur  early  in  the  disease,  or,  on  the  other  hand,  they  may  be  developed 
during  the  stage  of  desquamation,  the  symptoms  having  previously  denoted 
a  mild  form  of  the  disease.  A  true  diphtheritic  exudation  in  the  fauces 
characterizes  certain  cases. 

In  cases  of  so-called  scarlatina  anginosa  the  cutaneous  eruption  may  be 
slight  and  it  is  sometimes  wanting.  Albuminuria  is  likely  to  exist  in  these 
cases.  Ursemic  phenomena  are  liable  to  occur,  but,  exclusive  of  these  and  of 
laryngitis  or  oedema  of  the  glottis,  the  severity  of  the  throat  affection  may  be 
sufficient  to  lead  to  a  fatal  result. 

Hemorrhages  in  various  situations,  together  with  petechise  and  vibices  on 
the  skin,  characterize  certain  cases.  The  name  hemorrhagic  scarlatina  has 
been  applied  to  these  cases.  They  are  almost  invariably  fatal.  Haematuria 
may  occur  in  connection  with  renal  disease,  and  if  not  accompanied  by  hemor- 
rhage elsewhere  is  not  necessarily  of  grave  omen. 

Complications  other  than  those  which  have  been  noticed,  and  of  rare  occur- 
rence, are  articular  rheumatism,  usually  confined  to  a  few  joints,  vaginitis, 
pleuritis  or  pyothorax,  pericarditis,  and  endocarditis  (someti^ies  of  the  acute 
ulcerative  form),  the  two  latter  affections  being  often  associated  with  either 
rheumatism  or  renal  disease. 

In  irregular  cases  of  scarlatina  the  disease  is  often,  but  by  no  means  always, 
severe.  The  only  local  manifestation  of  the  disease  may  be  a  slight  soreness 
of  the  throat,  no  cutaneous  eruption  taking  place.  In  these  cases  the  disease 
has  been  distinguished  as  scarlatina  faucium  and  scarlatina  sine  ervptione. 
Cases  of  the  throat  affection  more  or  less  severe,  without  any  eruption  on  the 
skin,  not  infrequently  occur  during  the  prevalence  of  epidemics  of  scarlatina. 
An  attack  of  this  kind  appears,  in  some  cases  at  least,  to  render  the  patient 
thereafler  insusceptible  to  the  disease,  but  it  is  not  uncommon  for  persons 
who  have  once  had  scarlatina  in  its  regular  form  to  8ufi*er  from  the  throat 
affection  when  exposed  to  the  contagium.  In  cases  of  scarlatina  sine  entp- 
Hone  the  nature  of  the  disease  is  not  infrequently  overlooked.  Another 
irregularity  in  very  mild  cases  consists  in  the  absence  of  any  affection  of  the 
throat,  the  cutaneous  afl^ection  being  more  or  less  marked.  In  these  cases 
doubtless  the  disease  sometimes  exists  without  being  recognized  or  it  is  con- 
founded with  roseola.  It  has  been  supposed  that  the  disease  may  exist  with- 
out either  an  affection  of  the  throat,  a  cutaneous  efflorescence,  or  febrile 
movement.  The  name  scarlatina  latens  has  been  applied  to  such  cases.  The 
evidence  of  the  existence  of  the  disease  in  this  latent  form  is  the  occurrence 
of  characteristic  sequela — namely,  albuminuria  and  anasarca — in  persons  who 
•7 
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had  been  exposed  to  the  contagiom  whhont  presentme  abt  of  the  i 

nomena  of  Bcarlatina.     The  local  manifestaxiDB  g^  thie  JweMm^  n  i 

u  supposed  to  be  exclosiTel j  in  the  kidneTs.    ^wBramg  thax 

aod  tlut  this  explanation  be  tme,  it  is  more  eomct  to  bt  that  the 

nous  contaginm  sometinies  gives  rise  to  acute  Bri^bt's  di«emse  vithMit  cm- 

ing  scarlet  fever.     I  have  referred  to  eases  exempli^ing  this  ftet  la  tntfii| 

of  acnte  diffuse  nephritis. 

Scarlatina  has  various  sequels.  The  one  which  ocrsrs  bkmi  fnuMlhlm 
just  been  alluded  to^naniely,  albuminuria  with  geiieial  dropsy,  nisftlkfii 
the  disease  in  a  considerable  proportion  of  cases,  the  propoftios  henig  found  ts 
Tarj  at  different  times  and  places.  The  time  of  its  occnncsMc  is  huotan  let 
and  twenty  days  after  the  date  of  desquamation.  The  sympcoois  are  those  tf 
acute  diffuse  nephritis,  an  affection  which  has  beoi  eoosdered  in  ooaaeelisi 
with  the  diseases  of  the  urinary  system.^  (Edema  of  the  face  aad  lom 
extremities  is  first  observed,  and  anasarca  frequently  follows^  ESmmm  tabs 
place  into  the  serous  cavities  if  the  anasarca  he  considerable.  HjdrodMni 
sometimes  exists  to  such  an  extent  as  to  seriously  embarrass  resiHTBtm.  Ae 
urine  is  scanty ;  sometimes  it  has  a  smoky  appearance,  and  it  may  be  distinctly 
bloody.  It  may,  however,  contain  few  or  no  red  blood-corpuscles.  It  is  »•• 
ally  loaded  with  albumen,  but  cases  have  been  reported  by  Raycr  mad  olhm 
of  dropsy  after  scarlatina  without  albuminuria.  Epithelial,  graaular,  aad 
hyaline  casts  are  generally  found  in  the  urinary  sediment.  Soase  red,  Vot 
more  white,  blood-corpuscles  are  usually  present.  Blood-casts  aie  not  fre- 
quent. There  is  notable  anaomia,  the  appetite  is  deficient,  the  tCBper  is  ini- 
table,  and  muscular  debility  is  more  or  less  marked.  Pvrexia,  Taiying  ia 
degree  in  different  cases,  accompanies  these  symptoms.  YTraemic  eosa  aid 
convulsions,  pulmonary  cedema,  and  cedema  of  the  glottis  are  grave  itt*^^*" 
incident  to  the  renal  affection.  They  occur,  happily,  in  but  a  smaD  propor- 
tion of  cases,  and  under  judicious  management  this  affection  is  rarely  iataL 
Temporary  blindness  is  a  rare  event,  occnrring  in  connection  with  umaie 
convulsions  following:  this  disease.  Acute  nephritis  after  scarlet  fever  rarelj 
emls  iu  chronic  renal  disease.  It  is  more  rational  to  consider  the  renal  affec- 
tion which  follows  scarlatina  as  a  special  effect  of  the  latter  than  to  attribute 
its  pro«luction  to  cold  or  other  causes  operating  after  the  scarlatinous  poison 
has  cijascd  to  act. 

The  opinion  was  held  by  Graves  and  others  that  the  kidneys  are  oftener 
affected  aft^.T  mild  than  after  severe  cases  of  scarlatina.  Tliis  setjuel  certainlj 
occurs  after  mild  cases,  and  sometinies  when,  from  the  absence  of  either  the 
thn)at  affection  or  of  the  cutaneous  eruption,  scarlet  fever  had  not  been  sup- 
posed to  exist.  A  probahle  explanation,  however,  of  its  oceurrence  in  a  larper 
proportion  of  mihi  cases  is  afforded  by  the  fact  that  of  severe  cases  a  consid- 
erable number  end  fatally  during  the  progress  of  the  fever.  It  is  to  be  borne 
in  mind  that  coma  and  convulsions  may  occur  as  sequels  of  scarlatina,  due  to 
uncniia  not  accompanied  by  either  albuminuria  or  dropsy.  Tliat  the  renal 
affection  has  no  necessary  connection  with  the  eruption  on  the  skin  is  shown 
by  its  (xrcurrence  in  cases  in  which  the  scarlatinous  rash  was  wantinjr. 

Plenritis,  pericarditis,  and  acute  articular  rheumatism  are  occa.«ional  sequels 
as  well  as  concomitants  of  scarlet  fever.  Chorea  is  also  to  be  reckoned  among 
the  occasional  sequels.  Extenial  otitis  is  not  uncommon.  A  purulent  dis- 
charge takes  place  from  the  ears,  and  sometimes  there  is  considerable  deaf- 
ness. If  the  inflammation  be  wholly  without  the  tympanum,  the  deafness 
will  be  temporary,  and  under  judicious  management  the  affection  may  gener- 
ally be  removed  ;  but  it  is  liable  to  return  from  time  to  time  for  a  consider- 
able period  after  recovery. 

>  Vide  p.  SOo. 
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Causation. — The  communicability  of  scarlet  fever  is  established  by  irre- 
fragable proof,  and  it  is  probable  that  its  causation  always  involves  a  con- 
tagium.  The  contagium  from  mild  is  as  efficient  as  that  from*  severe  cases. 
It  is  important  that  this  fact  be  popularly  known.  Many  persons  in  this 
country  think  that  the  disease  in  very  mild  cases  differs  essentially  from,  that 
in  severe  cases,  and  it  is  a  common  impression  that  the  name  scarlatina  applies 
only  to  the  former.  Physicians  should  take  pains  to  correct  the  error  of  sup- 
posing that  the  names  scarlatina  and  scarlet  fever  indicate  different  diseases. 
The  contagium  is  contained  in  emanations  from  the  body,  probably  in  both 
the  expired  breath  and  the  cutaneous  exhalations ;  hence  the  atmosphere  sur- 
rounding patients  is  infected.  It  appears  to  be  certain  that  the  disease  has 
beeir  communicated  by  inoculating  with  the  serum  contained  in  the  vesicles 
which  sometimes  appear  in  conjunction  with  the  cutaneous  efflorescence,  but 
such  inoculation  does  not  materially  affect  the  duration  or  the  severity  of  the 
disease.  That  the  disease  may  be  communicated  by  means  of  fomites  is 
unquestionable.  The  contagium  may  be  carried  in  the  clothes  of  physicians, 
nurses,  and  others.  The  disease  is  probably  often  diffused  in  this  way.  Facts 
show  that  the  contagium  adheres  to  material  substances  and  preserves  its 
morbific  power  for  a  long  period.  Persons  have  been  attacked  on  returning 
to  houses  in  which  cases  have  occurred  weeks  or  months  previously,  even 
when  careful  efforts  have  been  made  to  remove  the  contagium.  Several 
instances  have  been  recorded  in  which  the  scarlatinal  virus  appears  to  have 
been  transported  by  milk.  Scarlatina  sometimes  follows  with  notable  fre- 
quency surgical  operations  and  the  puerperal  state.  In  these  cases,  however, 
it  is  necessary  to  be  somewhat  guarded  in  the  diagnosis,  as  an  efflorescence 
which  has  nothing  to  do  with  scarlatina  may  follow  these  conditions  and  sep- 
tic fevers  in  general. 

The  period  of  incubation  is  undoubtedly,  as  a  rule,  much  shorter  in  scarlatina 
than  in  the  other  eruptive  fevers.  Its  duration,  however,  varies  in  different 
ctLBes.  Trousseau  cites  a  case  in  which  the  attack  took  place  within  twenty- 
four  hours  after  exposure.  In  a  case  under  my  observation  the  patient,  an 
infant  of  nineteen  months,  was  attacked  twenty-fours  after  the  first  symptom 
of  illness  in  a  young  girl  who  assisted  in  taking  care  of  the  child.  In  another 
case  the  duration  was  forty-eight  hours.  It  is  probable  that  the  period  rarely 
exceeds  six  days. 

Statistics  show  that  the  disease  occurs  most  frequently  in  the  third  and 
fourth  years  of  life — that  the  liability  to  it  diminishes  progressively  after  the 
fifth  year,  and  becomes  very  small  aft^r  forty.  Children  less  than  two  years 
of  age  and  infants  at  the  breast  are  not,  as  has  been  incorrectly  stated,  insus- 
ceptible to  it.  Several  instances  of  its  occurrence  at  less  than  two  years  of  age 
have  come  under  my  observation.  In  one  of  these  a  child  only  three  weeks 
old  contracted  the  disease  from  her  mother,  who  was  attacked  a  few  days 
after  confinement.  Cases  have  been  reported  in  which  the  disease  was  con- 
tracted in  vtero. 

As  a  rule,  this  disease  is  experienced  only  once ;  but,  making  due  allow- 
ance for  cases  in  which  roseola  may  have  been  confounded  with  scarlatina, 
the  exceptions  to  this  rule  are  not  extremely  rare.  Second  or  third  attacks 
are  rarely  fatal. 

Nothing  is  positively  known  concerning  any  micro-organisms  which  can 
be  regarded  as  the  cause  of  the  disease.  As  in  the  other  eruptive  fevers, 
micrococci  have  repeatedly  been  found  in  various  organs  of  the  body  in  scar- 
latina, particularly  when  these  are  the  seat  of  complications,  but  it  is  not 
believed  that  these  micrococci  are  concerned  in  the  production  of  the  disease. 

Diagnosis. — Attention  to  the  following  diagnostic  points  renders  the  dis- 
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crimination  of  this  disease  easy  in  the  great  majority  of  cases :  Tlie  thort 
duration  of  the  stage  of  invasion,  the  intensity  of  the  pyrexia,  the  ippear- 
ance  of  the  efflorescence  in  the  throat  prior  to  the  cutaneous  eruptioD,  ihe 
appearance  of  the  efflorescence  on  the  hody  and  upper  extremities  often  before 
or  simultaneously  with  its  appearance  on  the  neck  and  face,  the  rapid  exteo- 
sion  of  the  efflorescence  over  the  cutaneous  surface,  the  scarlet  color  of  the 
efflorescence,  the  irregular  and  serrated  margins  of  pat<;he3  of  effloresceuce, 
and  the  persistence  or  increase  of  the  pyrexia  after  the  appearance  of  the  efflor- 
escence  on  the  skin.  These  are  positive  diagnostic  features  belonging  to  the 
clinical  history  of  scarlet  fever  as  contrasted  with  smallpox  and  measles.  Qo 
the  other  hand,  the  two  latter  eruptive  fevers  are  excluded  by  the  shorter 
period  of  invasion  in  scarlatina,  pain  in  the  loins  not  marked  in  this  period, 
absence  of  the  characteristic  eruption  of  variola  in  the  mouth  and  fwces, 
the  non-occurrence  of  variolous  papules  and  vesicles  with  depression  in  the 
centre,  and  of  the  remission  of  fever  when  the  eruption  appears,  absence  of 
coryza  and  bronchitis,  which  belong  to  the  history  of  rubeola,  and  of  certiin 
distinctive  characters  pertaining  to  the  eruption  of  rubeola,  which  will  be 
stated  in  treating  of  that  disease. 

The  difficulties  in  the  way  of  diagnosis  relate,  in  the  first  place,  to  ex- 
tremely mild  cases  with  a  slight  eruption  and  without  any  affection  of  the 
throat.  In  these  cases  the  disease  is  liable  to  be  confounded  with  roseola. 
The  differential  points  will  be  noticed  in  treating  of  the  latter  in  the  next 
chapter.  In  the  second  place,  the  diagnosis  may  be  difficult  in  cases  in  which 
the  local  manifestation  is  confined  to  the  throat ;  that  is,  cases  in  which  the 
cutaneous  efflorescence  is  wanting.  It  must  be  confessed  that  the  diagnosis 
in  some  of  these  cases  must  be,  in  a  measure,  based  on  their  occurrence  dur- 
ing the  prevalence  of  scarlatina,  and  sometimes  on  the  occurrence  of  well- 
marked  cases  in  members  of  the  same  family.  In  some  cases  of  doubt  or 
error  the  sequels  of  scarlatina,  especially  renal  disease,  serve  either  to  correct 
or  establish  the  diagnosis. 

A  highly  probable  diagnosis  before  the  efflorescence  appears  on  the  skin 
may  be  based  on  a  sudden  attack  of  vomiting,  with  high  febrile  movement 
and  redness  of  the  fauces,  in  a  subject  between  three  and  five  years  of  age, 
especially  during  the  prevalence  of  scarlatina. 

Prognosis. — There  is  perhaps  no  disease,  in  the  nosology  which  presents 
in  different  cases  wider  extremes  as  regards  gravity  than  scarlatina.  In 
malignant  cases  the  disease  is  rapidly  fatal.  The  proportion  of  these  cases 
varies  much  at  different  times  and  places.  The  prevailing  type  of  the  di^ase 
in  some  seasons  is  mild,  and  in  other  seasons  severe.  Whether  this  variation 
be  due  to  a  difference  in  the  contagium  or  to  adjunctive  influences  we  arc 
unable  to  say.  Aside  from  the  intensity  of  the  disease,  the  danger  depends 
on  complications  liable  to  occur  in  cases  which,  as  regards  the  general  synp- 
toms,  may  appear  to  be  mild.  The  symptoms  which  denote  imminent  danger 
from  the  intensity  of  the  disease  are — excessive  frequency  of  the  pul?e, 
hyperpyrexia,  jactitation,  active  delirium,  and  prostration;  the  mode  of  dying 
in  these  cases  being  by  asthenia. 

The  prognosis  is  unfavorable  in  cases  in  which  the  throat  affection  is  un- 
usually severe.  It  is  extremely  unfavorable  if  diphtheria  become  developed 
either  during  the  progress  of  the  disease  or  as  a  sequel.  If  laryngitis  ensue 
a  fatal  result  is  to  be  expected.  Great  enlargement  and  suppuration  of  the 
glands  of  the  neck  irrespective  of  diphtheritic  inflammation  of  the  fauces 
denote  great  danger.  If  gangrene  of  the  throat  or  mouth  occur,  recovery 
is  the  exception  rather  than  the  rule.  Cases  charact^riied  by  hemorrbaire 
from  mucous  membranes  and  peteohise  or  vibices  are  generally  fatal  Uremic 
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coma  and  convulsions  involve  imminent  danger,  and  uraemia  may  occur  in  cases 
which  as  regards  the  general  symptoms  appear  to  bo  mild.  These  symptoms 
may  be  developed  and  sudden  death  take  place  unexpectedly  if  examinations 
of  the  urine  have  been  omitted.  Daily  examinations  of  the  urine  are  highly 
important.  The  presence  of  albumen  or  casts  should  always  excite  appre- 
hension, but  the  immediate  danger  is  proportionate  to  the  deficiency  of  urea. 
The  patient  is  by  no  means  safe  after  albumen  has  disappeared  from  the 
urine  if  casts  continue  to  be  found  in  the  sediment,  especially  if  the  quantity 
of  urine  be  small  and  the  specific  gravity  low.  The  prognosis  is  extremely 
unfavorable  in  cases  of  scarlet  fever  occurring  in  the  puerperal  state.  I  have » 
known  a  case  in  which  the  patient  contracted  the  disease  in  the  seventh  month 
of  pregnancy.  She  miscarried  during  the  period  of  incubation  ;  parenchyma- 
tous nephritis  occurred  as  a  complication  and  the  symptoms  denoted  great 
danger.     She,  however,  recovered,  and  the  child  was  living. 

Treatment. — Cases  of  mild  scarlatina  do  not  call  for  active  measures  of 
treatment.  The  often-quoted  saying  of  the  English  Hippocrates,  that  scar- 
latina is  only  dangerous  through  the  officiousness  of  the  physician,  is,  how- 
ever, hardly  true  even  of  these  cases,  for  be  the  disease  never  so  mild  there 
is  a  liability  to  grave  complications  and  sequels.  On  the  other  hand,  in 
certain  cases  of  severe  scarlatina  the  malignancy  of  the  disease  renders  any 
treatment  unavailing.  With  respect  to  this  disease  as  well  as  the  other  erup- 
tive fevers,  it  is  to  be  premised  that  there  are  no  known  specific  remedies  by 
means  of  which  it  may  be  arrested  or  controlled ;  but  the  inference  by  no 
means  follows  that  judicious  measures  of  treatment  may  not  do  much  toward 
affording  relief  and  diminishing  the  fatality.  It  is  to  be  added  that  a  com- 
parison of  different  collections  of  cases  with  reference  to  the  rate  of  mortality 
under  different  methods  of  treatment  is  of  little  value,  on  account  of  the  wide 
diversity  as  regards  the  severity  of  the  disease. 

Certain  measures  heretofore  employed  in  the  treatment  of  scarlatina  are 
DOW  regarded  as  opposed  by  sound  reasoning  and  experience.  This  state- 
ment applies  to  bloodletting,  active  purgatives,  mercurialization,  blisters,  and 
emetics.  These  are  never  indicated,  and  must  of  necessity  prove  hurtful. 
The  discovery  of  a  remedy  which  will  arrest  the  disease  by  destroying  within 
the  body  the  special  cause — in  other  words,  an  effectual  parasiticide  for  the 
specific  organisms  and  germs  on  which  the  disease  is  supposed  to  depend — 
belongs  to  the  future.  This  statement  applies  to  all  the  eruptive  fevers. 
Carbolic  acid,  sodium  sulphocarbolate,  and  the  sulphites  have  been  tried 
with  an  apparently  beneficial  effect.  I  have  heard  testimony  from  physi- 
cians of  experience  in  behalf  of  the  usefulness  of  each  of  these  remedies. 
It  has  not,  however,  been  proved  that  they  have  a  special  curative  eflicacy. 
At  the  present  time,  therefore,  the  indications  are  to  be  drawn  from  particu- 
lar symptoms,  events,  and  complications  in  individual  cases. 

In  the  majority  of  mild  cases  hygienic  treatment  is  alone  required.  In 
addition  to  free  ventilation,  cooling  drinks,  and  light  nourishment  the 
hygienic  treatment  should  embrace  measures  to  maintain  the  functions  of 
the  skin.  In  view  of  the  fact  that  renal  disease  as  a  complication  or 
sequel  is  a  source  of  danger  in  these  cases,  attention  to  the  skin  is  im- 
portant, however  mild  may  be  the  disease.  The  tepid  bath  once  or  twice 
daily  is  to  be  recommended.  If  the  bath  be  not  practicable,  the  application 
of  a  sheet  wet  with  tepid  water  or  repeated  sponging  of  the  body  may  be 
employed  in  its  stead.  There  is  reason  to  believe  that  the  more  the  functions 
of  the  skin  are  maintained  by  these  measures  the  less  is  the  liability  to  an 
affection  of  the  kidneys  either  during  or  after  the  disease.  Exposure  to  cold 
18  to  be  avoided  both  while  the  disease  is  in  progress  and  in  convalescence, 
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but  eare  in  this  respect  e^hould  not  lead  lo  error  in  the  way  *>€  v»»i»ifl?^»tt>TT^ 

vf  oppraHsing  the  patient  wiih  an  overplut^  of  clothing.    V* 

Titisa,  if  nut  relieved  by  the  urn  of  the  bath,  the  wet  shetr 

indicate  anodyne  remedies.     Confitipuiion  h  to  be  relieved  by  »ixupie  tsotiiiiju. 

Other  symptom u  may  indicate  appropriate  palliative  remedies. 

In  some  ci^HUA  the  leading  indication  is  derived  from  thti  inten^ty  of  the  J 
fever  as  denoted  by  hyperpyrexia  and  the  frequency  of  the  puUe.  To  »iiiuin 
hh  the  heat  und  the  frequency  of  the  heart's  action  id  an  itiipartiint  uhjeciof 
treatment.  This  object  may  be  most  effectually  accomplished  by  the  inwjof 
water.  It  war^  in  this  disease  that  Currie  was  led,  nearly  a  C4?ntury  agu, 
employ  cold  affusions  with  n  happy  effect.  This  mode  uf  applying  watiii  fuM 
strongly  advocated  by  Trousseau,  who  stated  that  he  employed  it  with  highly 
ejitisfiictory  results  in  a  large  number  of  cases  in  private  and  hu-  '  tict** 
It  is  perhaps  the  most  eflicient  measure  to  h*y  em[>loyed  for  tlw  ili« 

active  delirium  which  sometimes  occurs  in  this  disi'ase.  Th«5  . 
ne.^s  of  the  practice  renders  it  frequently  objei'tionable  on  the  ^' 
prctjudiee.  Frctjuent  sponging  of  the  body  secures  to  a  « 
the  same  results;  but  the  use  of  the  wet  sheet  is  hardly  b 
the  cold  affusinu  as  practised  by  Currie,  Employed  as  an  L'lftcieui  antq: 
measure,  the  wet  sheet  is  applied  over  the  whole  body  without  any  olherl 
ering,  and  the  surface  is  sprinkled  with  cool  or  cohi  water  at  short  intcrvaUW 
the  manner  described  in  connection  with  the  treatment  of  typhotd  fever  lod 
insolation.  The  temperature  is  always  reduced  one,  two»  or  more  degrws  lijr 
this  measure,  and  it  may  be  repented  as  often  as  the  theniiomctcr  ahovp  t 
return  to  great  Intensity  of  heat.  There  is  no  occasion  for  tear  on  the  grmind 
of  danirer  of  repelling  the  eruption.  The  wet  pack  acts  cflicicutly  as  a  scdn- 
tive  and  diaphoretic  measure,  and  it  has  considerable  potency  »%  an  anti- 
pyretic. The  patient,  stripped  of  all  clothing,  is  enveloped  in  a  ^5  Mt<4 
with  water  at  about  the  temperature  of  70°  F.  an*!  closely  co\  ^x* 
eral  blankets.  Usually  after  remaining  in  the  pack  for  about  an  hour  free 
jjcrspiration  is  induced.  The  pack  is  to  be  removed  when  this  effort  ocniTK 
the  body  wiped  dry,  and  the  patient  placed  in  bed.  The  fn  '  the 
pulse  is  often  notably  lessened  by  this  measure.  The  patient  i-  ,  liirJ 
and  obtains  refreshing  sleep.  The  measure  may  be  repeated  once  or  twiff 
daily.  Its  effect  is  so  agreeable  that  patients  often  desire  a  r«»petitiorL  h 
this  disease,  as  in  other  fevers,  full  doses  of  qninia  sometimes  have  a  nouUe 
antipyretic  effect.     Aotipvrine  is  an  efficient  and  safe  antipyreilo. 

In  malignant  cases,  and  whenever  the  intensity  of  the  dise&SQ  involvel 
a  tendency  to  death  by  asthenia,  the  chief  reliance  must  be  on  sURtaiRini 
measures.  Alcohol  is  indicated  in  proportion  to  the  frfqueocy  and  feebleu«^f 
of  the  pulse,  together  with  general  prostration,  I  have  wjtneH-^cd  the  same 
striking  benefit  from  the  free  use  of  wine  or  spirits  in  ceriuin  cases  of  sc»N 
latina  as  in  cases  of  typhus  or  typhoid  fever.  Alcoholics,  howevt^r,  ar^  «»il 
to  be  given  without  discrimination,  and  the  physician  in  to  Ik*  guided  in  th^ 
tise  by  watching  their  immediate  apparent  effects,  precii^ely  as  in  oUier  ~ 
tial  fevers.  In  children,  wine-whey,  milk-punch,  and  e^';;-nug  are  eligible 
for  the  admininistration  of  stimulant-s  and  nouri?thment. 

Cases  of  so-called  scarlatina  anginoKa  in  addition  lo  ftustaining  trit*tttienl 
call  for  measures  addressed  to  the  affection  iff  the  throat.     The  chhirate  t\' 
potassa   is    generally  considered,  and    probablv  with  juirtice,   an    im^Hirtai 
remedy  in  these   cases.      From   one   to   two  tirachms  may  be  given  daily 
The    chlorine    mixture    is    highly    reeommi*ndcd    by    Wat.vm    and    othci 
Stimulating  or  caustic  applications  t^  the  pharynx  are  of  doubtful  titilit 
The  difficulty  of  making  them  in  children,  and  the  perturbation  c* 
by  making  them  forcibly  m  spite  of  their  resistance,  are  not  small  oi 
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but  aside  from  these  objections  it  may  be  doubted  if  they  produce  a  beneficial 
effect.  Antiseptic  applications  by  gargling,  if  the  patient  be  not  too  young, 
by  means  of  a  sponge  if  the  resistance  be  not  too  violent,  or  in  the  form  of 
a  powder  by  insufflation,  contribute  at  least  to  comfort.  The  solution  of 
chlorinated  soda  may  be  used  for  this  purpose,  diluted  with  eight  or  ten 
pafts  of  water.  The  permanganate  of  potash  may  also  be  used  in  the  propor- 
tion of  half  a  grain  of  the  salt  to  five  ounces  of  water.  Other  topical  reme- 
dies are  alum,  tannic  acid,  the  borate  of  soda,  carbolic  acid,  and  salicylic  acid. 
The  free  use  of  iced  drinks  is  useful  as  regards  the  condition  of  the  throat. 
The  patient  may  be  allowed  to  take  into  the  mouth  small  pieces  of  ice  almost ' 
ad  libitum;  and  for  young  children  a  convenient  plan  is  to  confine  pieces  of 
ice  in  a  gauze  bag  which  may  be  held  in  the  mouth.  Externally,  compresses 
kept  wet  with  cold  water  may  be  applied.  It  has  been  recommended  to  apply 
ice  to  the  sides  of  the  neck.  It  is  customary  to  paint  the  neck  with  iodine 
over  glandular  swellings.  If  suppurative  inflammation  ensue,  poultices  or  the 
water-dressing  should  be  applied. 

Extreme  pruritus  of  the  skin  is  in  some  cases  a  source  of  much  annoy- 
ance, preventing  sleep  and  increasing  the  constitutional  disturbance.  With 
reference  especially  to  this  symptom  some  years  ago  a  plan  of  treatment  pro- 
posed by  a  German  physician,  Schneemann,  consisted  in  the  application  of 
lard  to  the  surface  of  the  body,  the  rind  of  bacon  being  used  for  this  pur- 
pose. This  plan  was  adopted  to  some  extent  in  this  country.  It  relieves, 
in  some  cases  at  least,  the  pruritus  and  diminishes  the  febrile  excitement. 
Other  applications,  however,  less  disagreeable,  are  equally  efficacious.  Gly- 
cerin and  the  rose-water  ointment,  glycerin  and  cologne-water,  in  the  propor- 
tion of  one  part  of  the  former  to  four  or  five  parts  of  the  latter,  or,  what  is 
still  better,  vaseline  or  lanolin,  may  be  substituted. 

Convulsions  are  generally  due  to  uraemia,  but  occurring  early  in  young 
children  they  may  be  incident  to  the  development  of  the  disease  without 
denoting  a  renal  complication.  Whether  ursemic  or  otherwise,  if  they  con- 
tinue the  inhalation  of  chloroform  is  indicated.  I  have  notes  of  cases  in 
which  this  measure  was  employed  with  immediate  relief  and  recovery  fol- 
lowed. 

Ursemic  phenomena  in  addition  to  convulsions — namely,  cephalalgia,  dis- 
turbance of  vision,  and  coma — render  prompt  measures  of  treatment  vastly 
important.  Saline  purgatives  or  elaterium  are  to  be  employed  at  once  to 
eliminate  urea,  and  diaphoresis  should,  if  possible,  be  procured  by  the  use 
of  the  hot-air  bath,  the  wet  sheet,  or  by  the  hypodermic  administration  of 
the  muriate  of  pilocarpine.  Vomiting  and  purging  should  always  suggest 
the  inquiry  whether  they  be  not  due  to  uraemia,  and  if  so  they  are  not  to 
be  arrested.  Albuminuria,  and  especially  a  deficiency  of  urea  in  the  urine, 
should  lead  to  measures  with  a  view  of  forestalling  the  efi^ects  of  uraemia. 
Fomentations  are  to  be  applied  over  the  loins,  the  bowels  are  to  be  kept 
loose  with  saline  laxatives ;  and  with  reference  to  this  object  it  is  important 
to  produce  diaphoresis  by  means  of  the  warm  bath  or  the  wet  sheet. 

Restlessness  and  vigilance,  if  not  relieved  by  measures  of  treatment  already 
noticed,  may  require  anodyne  remedies.  The  succedauea  of  opium  are  to  be 
preferred — ^namely,  belladonna,  hyoscyamus,  etc.  If,  however,  these  be  not 
efficacious,  opiates  are  to  be  given,  but  they  should  be  administered  cautiously 
in  young  children.  With  reference  to  the  liability  to  heart-clot,  Richardbon 
advises  the  carbonate  of  ammonia  given  in  small  doses  frequently  repeated. 
Several  writers  have  advocated  this  remedy  as  having  a  special  salutary  influ- 
ence in  scarlatina. 

The  treatment  of  the  sequels  of  scarlatina  need  not  be  here  considered.  The 
most  frequent  of  the  important  sequels — namely,  acute  diffuse  nephritis — has 
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been  cont.iilered  in  a  former  part  of  this  work,  to  which  the  nvidi  r  is 
In  the  treatment  of  p^lcuriti**,  pencardkifciy  rheainatiHUi,  and  ch»>rea  are  involve 
ensentiallv  the  same  principles  us  when  the.sir  ttffections  occur  in  other  j 
loj^ieal  conneetiungi,      Kxternal  otitis  is  often   ne^Ieeted^  and  it  maj  the 
eontinue,  and  in  the  end  lead  to  impuirment  of  hearing.      Daily  cK  siriaij 

the  ear  by  the  injection  of  tepid  water  and  soap  will  usually  pn»ve  mib  

to  effect  a  cure;  but  if  the  affection  continue  in  spile  nf  this  ineafture.  whid 
from  its  very  sitaplicity  ii  is  oft^n  difficult  to  enfurce,  mild  ai6lrin»;eut  iuJt^ 
tions  shouKl  be  emph>yed, 

I  shall  add  a  remark  with  reference  to  the  prevention  of  renal  diiu^aM  ts^i 
secjuel  of  scarlatina.     The  occurrence  of  this  sequel  being  generally  attrilKj 
uted  to  cold,  it  is  common  Id  confine  patients  within  doorfe»  and  tou 
even  to  the  bed,  for  two  or  three  weeksj  aficr  convalesc-enco,     Reg 
however,  the  serjiiel  as  a  remnant  of  searlatinaj  this  extreme  care  ig  un 
sary.    It  is  sufficient  to  observe  the  same  precautions  with  regaril  lo  eipoHwil 
to  cold  or  other  morbid  agencies  as  during  convalescence  from  any  acutq" 
tion.    Gestation  out  of  doors  has  seemed  to  me  io  be  useful  even  when  [ 
are  suffering  from  albuminuria  and  general  dropsy  following  scarlet  fere" 

It  remains  to  notice  the  protective  influence  agrainst  scarlatina  which  bji] 
been  imputed  to  belladonna.     Satisfactory  proof  of  its  prophylactic  pun 
reijuires  that  the  number  of  Aiilures  shall  not  be  large  ;  ai»d,  JTTriL-r'«l  by 
rule  of  evidence,  it  i»  extremely  doubtful  if  there  be  any  groun 
to  this  remedy  a  prophylactic  power     It  is»  however,  to  be  <    [  ll 

to  prescribe  belladonna  as  a  prophylactic  is  iihvays  a  harmless  ex})eniMffO 
and  it  is  therefore  object  ronable  only  on  the  score  of  su  pi?  re  rogation*     5fore»] 
over,  as  the  popular  mind  has  been  directed  to  this  question,  the  wii*liciii>ff 
friends  are  often  better  satisfied  if  the  drug  be  prescribed.     These  con-^idcra" 
tions  may  properly  influence  the  physician.     The  followins^  are  the  dirrrti'jfti] 
for  the  use  of  the  remedy :  "  Dissolve  from  one  to  three  grains  of  fresh  ifli 
welbprepared  extract  of  belhidiinna  in  an  ounce  of  cinnamon-water,  addinirt  J 
few  drop-?  of  alcohol  to  prevent  fermentation.    Of  this  solution  may  be  given, 
two  or  three  times  a  day,  one  drop  for  each  year  of  the  child's  age,  to  be  »oJ 
administered  for  two  weeks  or  longer  if  the  danger  should  continue/''    Tt 
only  reliable  way  of  protraction  against  the  disease  is  to  avoid  thr  contaeimitJ 
To  do   this  eflectually,  it  is  necessary  not  only  that   persons  do  |j»»l  c*>nj^ 
within  an  infecting  range  of  patients,  but  that  they  avoid  those  v»b<>  h*T« 
been   within    this   range,   the  houses  in   which   there   have   been   c»h»m,  iH«t 
everything  that  n»ay  prove  to  be  fomitcs.     Cases  occurring  in  hoHhir.iI-  iif 
private  houses  should  be  at  once  isolated,  and  all  articles  in  the 

occupied  by  patients  should  be  properly  disinfected.     The  beM  mcii..- 

infecting  clothing,  bed-linen,  carpets,  tapestries,  and  stuflTs  which  cwnuot  Ik  I 
destroyed  by  fire  is  to  subject  them  for  two  or  three  houn»  lo  steam  i»ti' 
temperature  of  212°  F.     Removal  without  the  limits  of  the  prevalence  ofihfll 
disease  is  advisable  when  it  is  found  that  eases  are  likely  to  prove  miilijpwiiit! 
or  severe.     On  the  other  hand,  if  cases  he  pretty  unitbi-mly  mild  it  in  t^»  b«l 
considered  that  the  period  is  favorable  for  having  the  lUsease.     VoIuuuti 
exposure  with  the  intention  that  the  disease  shall  be  contracted  i»,  bawcvcr,  | 
under  no  circumstances  to  be  recommended* 

^  Stilly  op.  ciL 
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CHAPTER    VIII. 

ERUPTIVE   FEVERS  (Continued). 

Bttbeola,  or  Measles:  Cliuical  History;  Causation;  Diagnosis;  Prognosis ;  Treatment.— 
Boseola. — Bothelu. — Dengue. 

Rubeola,  or  Measles. 

RUBEOLA — so  called  from  the  red  color  of  the  eruption,  called  also  mor- 
biiii,  and  commonly  known  as  the  measles — is  a  disease  of  less  import- 
ance than  the  eruptive  fevers  which  have  been  considered.  It  is  generally  a 
mild  and  often  a  trivial  disease,  but  it  is  desirable  to  discriminate  it  as  early 
as  possible  from  other  eruptive  fevers.  It  is  of  frequent  occurrence,  it  is 
sometimes  accompanied  by  grave  complications,  it  is  occasionally  followed 
by  serious  sequels,  and  in  a  certain  proportion  of  cases  the  disease  is  intrin- 
sically severe  or  even  malignant.  Hence,  rubeola  is  by  no  means  an  unim- 
portant disease.  By  German  writers  the  term  rubeola  is  used  to  denote  an 
eruptive  fever  distinct  from  measles,  called  also  Rotheln,  and  in  this  country 
distinguished  as  German  measles. 

Rubeola  has  no  special  anatomical  characters  exclusive  of  the  internal  and 
external  efflorescence  which  is  most  conveniently  considered  as  belonging 
among  the  symptoms  of  the  disease.  I  shall  pass,  therefore,  at  once  to  the 
clinical  history. 

Clinical  History. — The  career  of  this  disease  is  subdivided,  like  that 
of  the  other  eruptive  fevers,  into  the  stages  of  invasion,  eruption,  and  des- 
qpamation,  each  stage  claiming  separate  consideration. 

Sta^e  of  Invasion. — The  distinctive  local  symptoms  in  this  stage  resemble 
those  of  a  common  cold,  or  rather  an  attack  of  influenza.  There  is  coryza, 
with  frequent  sneezing  and  an  acrid  muco-serous  discharge  from  the  nostrils. 
The  eyes  are  irritable,  reddened,  and  watery.  Epiphora  is  sometimes  marked, 
the  tears  excoriating  the  face,  and  there  is  more  or  less  intolerance  of  light. 
Subacute  laryngitis,  denoted  by  hoarseness,  frequently  occurs,  and  the  symp- 
toms of  bronchitis  are  generally  present,  the  cough  being  dry,  sonorous,  and 
painful.  Occasionally  the  pharynx  is  the  seat  of  subacute  inflammation. 
The  bronchitis,  laryngitis,  and  coryza  are  due  to  the  efflorescence  which  takes 
place  on  the  mucous  membrane  of  the  air-passages  prior  to  its  appearance  on 
the  skin.  With  these  local  affections,  which  vary  much  in  intensity  in  differ- 
ent cases,  there  is  associated  moderate  pyrexia,  the  axillary  temperature  rarely 
exceeding  102°  F.,  accompanied  by  irregular  chilly  sensations  and  shivering, 
but  rarely  by  a  distinct  chill ;  the  appetite  is  impaired  or  lost,  and  in  some 
cases  nausea  and  vomiting  occur;  and  pain  in  the  head  and  limbs,  with  debil- 
ity and  lassitude,  is  in  general  proportionate  to  the  pyrexia.  The  general  are 
often  out  of  proportion  to  the  local  symptoms,  as  in  cases  of  influenza.  They 
are  less  intense  than  in  the  stage  of  invasion  in  variola  and  scarlatina,  and  in 
certain  cases  they  are  slight.  Constipation  exists  in  some  cases,  and  in  other 
cases  there  is  diarrhoea.  Convulsions  sometimes  occur  in  this  stage,  chiefly 
in  children.  In  general  they  are  not  indicative  of  danger.  Epistaxis  is  in 
some  cases  a  prominent  symptom.  Spasm  of  the  glottis,  or  false  croup,  is  an 
occasional  symptom  in  young  children.  An  erythematous  eruption  sometimes 
precedes  the  eruption  proper  to  the  disease. 
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Tlic  average  dumtioii  of  this  stage  h  three  or  four  days.     The  doratioi  I 
tlitTcfore  twenty -four  hours  longer  than  in  variola*  and  fort  jVijjbt  or  mwrti 
hours  lon|it?r  than  in  scarlatina.      Case?*  are  not  very  infrt^juent  io  wliiclr| 
the  duration  is  five^  six,  or  seven  days,  and  even  longer »  and  do  tli«  Qdi« 
hand  it  may  be  but  three  or  two  days,  and  even  a  single  day. 

Stdf/e  of  Eruptirjn, — A  transient  convulsion   may  usher  in   this  stage 
children,  but  it  is  of  much  rarer  occurrence  than  in  scarlet  fever, 
efflorescence  fir^t  appears  on  the  temples  and  forehead.     In  a  few  hooni 
extenda  over  the  head  and  neck.     It  is  gradually  diffused  over  lb*   '     ' 
extremities,  its  full  development  occupying  between  thirty-six  and  I 
hours.     In  the  «i|ownes8  of  the  extension  of  the  rash  over  the  eutttututj 
face  this  fever  differs  from  variola  and  scarlatina.     The  eruption  >s  «i^»m€ 
preceded  by  a  day  or  two  by  the  appearance  i*f  patchy  rcdn* 
and  the  ,4<ift  pidate.     This  redness  is  by  many  inlerpret-ed  as  tl 
the  exanthem. 

The  eruption  has  at  first  an  appearance  of  rainutu  red  dots  or  sp«ekjy  wb 
soon  enlarge,  become  slightly  elevated,  and  tend  to  range  iheniselvri  in  t\t> 
cular  or  crescentic  forms.     The  papules  resemble  those  in  sixiallpox  priurt 
the  appearance  of  vesicles,  but  they  are  larger  and   sofler.     They  U*r  i 
resemblance  to  flea-bites.     The  redness  momentarily  disappears  on  prv«up 
Increasing  in  number  and  size,  they  coalesce  to  a  greater  or  Ins*  ext^nit,  id! 
form  blotches  of  variable  dimensions  with  curvilinear  or  semilunar  Iwrde^ 
contrasting  in   the  latter  respect  with  the  irregular  or  serrated  p^tche*  ufl 
efflorescence  in  sicarlatina.     A>idc  from  cases  in  which  a  pet<*chial  eraptioo' 
ocotirsj  the  eruption  proper  to  the  disease  sometimes  shows  not  only  h)^»j- 
a^mia,  but  infiltrated  h;ematin,  the  redness  being  with  difficulty  removed  lit  J 
pressure,  and  a  brownish  color  remaining  after  the  eruption   ha?^  di*':ip(x'!ijW. ( 
The  eruption  in  some  cases  is  everywhere  confluent,  being  unit 
over  the  whole  or  the  greater  part  of  the  cutaneous  surface,     T' 
eruption  is  dull  or  deep  red,  offering  a  contrast  to  the  crimson  or  scariei  T(^] 
ness  of  the  scarlatinous  efflorescence.     The  portions  of  skin  not  occupied  k  1 
the  eruption  retain  the  normal  appearance.     In  proportion  to  thi^  nbuoi3iii(^| 
of  the  eruption  there  is  swelling,  which  is  most  marked  on  the  fare.    Th«  I 
eruption  is  sometimes  attended  with  eonsideraVdo  pruritus.      Oerasieritliv j 
resides  are  intermingled  with  the  rubeolous  papules  (morbilli  vesica Iwt  Tfl  j 
miliares).    On  the  fourth  day  of  the  eruption  it  begins  to  fade  suoeiswiTifly  j 
on  the  face,  trunk,  and  extremities,  and    the  stage  of  destjuatiuitioa  «i»* 
mences. 

During  the  stage  of  the  eruptifui  the  .symptoms  denoting  coryaia,  Urrniriti^  J 
and  bronchitis  continue.     The  bronchitis  in  this  stage  gives  rise  to  a  more  of  j 
less  abundant  expectoration  consisting  of  grcenisli  or  yellowish  j^putA,  whirh  I 
are  fre<|uently  nummular      Dry  and  moist  bronchial  riiles  are  often  hftrdJ 
on  auscultating  the  chesL     The  irritability  of  the  eyes  continues,  and  m4 
iiifreijuently  there  is  ccmjunctivitls.     Pharyngitis  in  some  ranes  eontinu<#i 
and  sometimes  the   inflammation    e^c tends   into   the   Kust.achian   tube^  orra 
siouing  partial  deafness.     The  pyrexia  docs  not  disftppear  or  diminish  will 
the  development  of  the  eruption.     On  the  first  and  second  day  of  th*»  erap 
tiou  the  temperature  of  the  axilla  may  rise  to  1(14®   F.  and  even  highiifJ 
From  this  date,  in  the  natural  course  of  the  disoase^  the  temperature  rapid[l| 
diminishes.     Other  symptoms  denoting  constitutional  disturbance  are  prop*^f? 
tionate  t^  the  pyrexia.     The  latter,  save  in  exceptionnl  cases,  is  much  le*?  id 
degree  than  in  scarlatina.     The  tongue  is  generally  coated,  and  not 
•juenlly  the  elongated  papilUe,  projecting  through  the  coalings  preset 
appearance  of  r<»d  points, 

Shiifc  of  DtMiuanmtkm, — ^This  stage  may  be  conaidered  aa  having  begui 
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when  the  eruption  begins  to  fade.  The  duration  of  the  stage  is  between  four 
and  eight  days.  In  uncomplicated  cases  pursuing  a  favorable  course  this 
stage  is  the  stage  of  convalescence.  Actual  desquamation  occurs  in  only  a 
certain  proportion  of  cases.  It  may  be  more  or  less  marked.  It  is  always 
furfuraceous,  the  epidermis  being  exfoliated  in  branny  scales,  not  in  patches 
or  flakes.  Coincident  with  the  decline  and  disappearance  of  the  eruption 
the  pyrexia  diminishes  and  ceases.  More  or  less  cough  and  expectoration 
are  likely  to  continue  after  the  cutaneous  eruption  has  disappeared,  and  per- 
sisting conjunctivitis  is  not  uncommon.  Occasionally  the  eruption  on  the 
skin  reappears  after  having  existed  for  the  usual  period  and  having  disap- 
peared.    Diarrhoea,  usually  mild,  is  likely  to  occur  in  this  stage. 

The  career  of  the  disease  is  thus  extended  between  twelve  and  sixteen 
days. 

The  foregoing  sketch  of  the  clinical  history  relates  to  cases  in  which  the 
disease  pursues  a  typical  course.  Anomalous  cases  occur,  the  disease  in  some 
being  very  severe  or  malignant,  and  in  others  unusually  mild.  In  exceptional 
eases  the  eruption  appears  first  on  some  other  part  of  the  body  than  the  face. 
The  affections  of  the  Schneiderian  membrane,  larynx,  and  bronchial  tubes  are 
sometimes  wanting.  Writers  have  considered  these  cases  as  constituting  a 
variety  of  the  disease,  called  rubeola  sine  cafarrho.  To  a  certain  extent,  doubt- 
less, cases  which  have  been  considered  as  of  this  variety  have  been  cases  of 
roseola.  On  the  other  hand,  it  is  supposed  that  cases  occur  in  which  the  local 
manifestations  are  limited  to  the  mucous  membrane ;  hence  there  is  another 
variety,  called  rubeola  sine  eruptione.  It  must  be  difficult  to  decide  positively 
that  rubeola  exists  when  the  cutaneous  efflorescence  is  wanting.  In  the  cases 
belonging  to  the  two  varieties  just  named  the  disease  is  unusually  mild.  A 
severe  form  of  the  disease  is  characterized  by  the  occurrence  of  petechia;  and 
hemorrhage  in  various  situations.  The  phenomena  of  purpura  are  associated 
with  measles  in  these  cases.  Of  this  rare  form  of  the  disease  the  following 
case  is  an  example :  The  patient  was  a  man  aged  about  twenty-five  years. 
The  rubeolous  eruption  was  abundant,  presenting  the  characteristic  appear- 
ances, but  was  somewhat  darker  than  usual.  Scattered  among  the  patches 
of  efilorescence  over  the  whole  surface  of  the  body  were  pctechiao  varying 
between  the  size  of  a  pin's  head  and  that  of  a  split  pea.  There  was  hemor- 
rhage from  the  nose  and  mouth.  Blood  also  was  discharged  from  the  bowels 
and  was  contained  in  the  urine.  The  tongue  and  gums  were  pallid  except  at 
certain  points  which  were  stained  with  exuding  blood.  Blood  was  efi'used 
beneath  the  conjunctiva,  infiltrating  the  whole  surface  of  the  eyeball  except 
the  cornea.  The  case  terminated  fatally.  This  form  of  the  disease  is  distin- 
guished as  hemorrkaffic  rubeola.  It  has  been  called  also  rubeola  uigra^  or 
black  measles. 

Gangrene  attacking  the  mouth,  and  occasionally  the  anus,  vulva,  nose, 
lungs,  and  larynx,  sometimes  occurs  in  connection  with  rubeola.  Other  mor- 
bid conditions  than  those  belonging  to  the  latter,  it  is  to  be  presumed,  must 
concur  in  giving  rise  to  this  event.  It  has  been  observed  chiefly  in  young 
children  in  eleemosynary  institutions.  Aside  from  any  such  local  events  or 
important  complications,  this  disease  sometimes  assumes  a  severe  form,  pre- 
senting the  ataxic  and  adynamic  symptoms  of  typhus  or  typhoid  fever,  and 
ending  fatally  from  an  intrinsic  tendency  to  death.  Such  cases,  however,  are 
extremely  rare. 

In  the  great  majority  of  the  cases  in  which  the  disease  is  severe  the  grav- 
ity is  dependent  on  complications.  The  important  complications  most  likely 
to  occur  are  seated  in  the  respiratory  system.  Diphtheritic  laryngitis  or  true 
croup  is  sometimes  developed.  Capillary  bronchitis  is  another  fatal  complica- 
tion liable  to  occur  in  children  ;  and,  occurring  in  children  of  less  than  three 
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years  of  age,  it  generally  destroyB  life.     It  is  more  liable  to  occur  iu  ^ 
than  in  private  practice.     Broiiclm-prjeuijaonia  and  lobar  ptieum^/rua 
iiutst  frequent  of  the  serious  euiuplicatioud.     The  latter  iu  young  child 
likely  to  prove  fatal,  and  it  is  by  no  meang  devoid  of  danger  in  adults,   PW 
ritis  is  an  occasional  complication,  but  it  is  far  more  infrequent  tbaii  pncuw©.! 
nia.    Croup,  capillary  bronchitis,  and  especially  pneunioniii,  are  not  les*  lilrly  j 
to  occur  as  sequels  than  as  cnnenmitanlt*  uf  rubeola. 

A  delay  in  the  appearance  of  the  eruption  is  generally  an  elTect  i)f  mn 
impurtant  complication.  The  occurrence  of  an  important  conipli' 
le:id  to  a  notable  diminution  and  sometimes  to  a  retrocession  of  tl^ 
ll  is  a  popular  error  to  attribute  the  complications*  to  the  retroee^iua  ai  \li 
eruption  ;  the  latter  is  a  conaequunce,  not  a  cause,  of  the  former.  Ittk 
larity  a*  regards  the  situation  in  which  the  eruption  first  appear*  i*  *jh 
time.^  observed.  In  rare  instances  the  cfiloreHeence  tirst  makes  it*  ttppc*niTid 
on  the  lower  extremities,  and  extends  thence  over  the  b«>dyy  upp^'r  vxtr 
ties,  and  head. 

After  recovery  from  rubeola,  pulmonary  phthisis^  acute  inbrrruloxi*.  tn 
tuberculous  meningitis  are  observed  in  a  proportion  of  cases  ned  lar 
fiuflicient  to  show  that  the   system  is  left  in  a  condition  favorabli* 
development  of  these  affections.     Affections  distinguished  af  j^^rtifalrt 
liable  to  follow  as  sequels — namely,  scrofulous  ophthalmia,  coryia»  otorrfnn 
enlargement  of  lymphatic  glands,  etc.       After  an  extensive   prevalen 
measles  in  any  place  it  is  observed  for  some  years  that  the  mortality i 
children  exceeds  the  average  mortality  at  other  times.     The  practical  in 
aiice  of  these  facts  is  obviitus. 

Nephritis  is  a  rare  complication  of  measles.      Some  albuminuria,  tt  tli 
height  of  the  disease,  however,  is  not  rare, 

C.irsATioy. — Rubeola,  like  scarlatina  and  variola,  is  a  contagtoiu 
The  contagium  is  not  only  received  by  those  brought  into  close  pmxii 
persons  affected  with  the  disease,  but  it  may  be  transported  to  a  distj 
means  of  fomites.     Persona  contract  the  disease  from  the  rontaciuin  mJhS\ 
rent  to  the  clothes  of  those  who  may  have  recently  visited  rtibeolous  puii 
Physicians  may  in  this  way  diffuse  the  disease. 

The  disease  may  be  communicated  by  inoculation,  cither  with  blood  fmi»| 
an  exanthematuus  patch  or  with  the  secretion  from  the  eyc^s  and  n«»trik 
The  activity  of  the  rubeolous  eontagium»  however,  is  much  Icsjs  pcmiytwiti 
thun  that  of  the  contagium  of  smallpox  and  scarlet  fever.     The  coramuau 
bility,  not  alone  by  inoculation,  but  by  nicnns  of  an  infected  atmo'pf 
by  fomites,  belongs  to  the  stage  of  invasion  a^  well  as  to  the  eruptr 
desq tia inati ve  stages. 

The  duration  of  the  period  of  incubation  varies  within  widclv  ?rpnn^ 
limits — namely t  heiween  one  day  and  thirty  days.  In  the  ti 
the  attack  occurs  between  six  and  ten  days  after  exposure,  Tj 
within  these  limits  in  a  d(»zcn  etudes  under  my  observation  in  which  the  tim^-o 
exposure  could  be  definitel}'  fixed,  with  a  single  exception  in  which  the  du 
tion  was  fourteen  days.  The  average  duration  of  the  period  of  incohsiii^ 
may  be  given  as  ten  days.  When  produced  by  inoculation  tb**  pen<xl  * 
incubation  is  somewhat  shorter  than  it  is  usually  when  the  dt,'«eaji«  oceu) 
naturally. 

The  susceptibility  to  the  disease  exists  at  all  ages.     Cases  ftr«  loaeh  m 
frequ«?nt  in   children   than   in  adults,  but  this  is  owing  to  the  fa 
majority  of  persons  have  the  ditJi^ai^e  in  childhood,  and  are  prncru: 
mnde  insusceptible.     They  who  oneape  the  disease  in  early  life  on  aeeoi 
not  being  exposed  to  the  contagium  are  liable  to  contract  it  at  any 
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quent  age.  The  susceptibility  is  very  slight  during  the  first  six  months  of 
infantile  life.  As  a  rule,  this  disease,  like  scarlatina  and  variola,  renders 
the  system  ever  afterward  insusceptible  to  it,  but  exceptions  to  this  rule  are 
not  very  rare.  Well-authenticated  cases  in  which  the  disease  has  occurred 
three  and  even  four  times  have  been  reported.  Prevailing  in  camps,  schools, 
hospitals,  and  communities  as  an  epidemic,  this  disease  presents  at  different 
times  a  great  diversity  as  regards  mildness  or  severity  and  the  tendency  to 
particular  complications ;  in  other  words,  the  character  of  different  epidemics 
of  rubeola,  as  of  other  epidemics,  is  by  no  means  uniform,  but  varies  much 
in  different  seasons  and  places. 

Diagnosis. — The  diagnosis  of  rubeola  after  the  appearance  of  the  efflores- 
cence on  the  skin  is  generally  unattended  with  difficulty.  The  diagnostic 
characters  which  have  been  embraced  in  the  clinical  history  are  sufficiently 
distinctive.  The  more  important  of  these  are — the  long  duration  of  the  stage 
of  invasion  ;  the  affection  of  the  air-passages ;  the  appearance  of  the  eruption 
almost  invariably  first  on  the  face,  and  it«  gradual  diffusion  over  the  body ; 
tbe  color  of  the  eruption,  its  papular  character,  the  softness  of  the  papules, 
and  the  tendency  of  the  papules  to  assume  a  crescentic  arrangement.  So  far 
as  the  eruption  is  concerned,  early  in  the  eruptive  stage  there  is  some  resem- 
blance to  the  papules  of  smallpox,  but  the  differential  points  which  have  been 
presented  in  treating  of  the  latter  disease  should  enable  the  practitioner  to 
make  the  discrimination.  In  a  case  of  rubeola  in  which  the  cutaneous  efflor- 
escence is  not  abundant  and  the  air-passages  are  unaffected  the  disease  is  liable 
to  be  confounded  with  roseola;  but  the  eruption  in  these  two  affections  differs, 
and,  moreover,  such  cases  are  extremely  rare.  Cases  in  which  the  air-passages 
are  alone  affected — that  is,  in  which  there  is  no  cutaneous  efflorescence — hardly 
admit  of  a  positive  diagnosis,  but  such  cases  are  extremely  rare.  Their  occur- 
rence during  the  prevalence  of  rubeola  in  persons  known  to  have  been  ex- 
posed is  the  chief  ground  on  which  the  diagnosis  is  to  be  based. 

The  diagnosis  cannot  be  made  with  positiveness  prior  to  the  appearance  of 
the  efflorescence  on  the  skin.  The  occurrence,  however,  of  coryza,  irritability 
of  the  eyes,  and  bronchitis,  with  pyrexia,  in  persons  who  have  never  had 
measles  at  a  time  when  the  disease  is  prevailing,  renders  a  diagnosis  during 
the  period  of  invasion  highly  probable.  The  diagnosis  is  sometimes  delayed 
by  the  early  occurrence  of  complications  which  interfere  with  the  regular 
course  of  the  disease,  especially  as  regards  the  eruption.  The  appearance  of 
the  latter,  however,  sooner  or  later  in  the  great  majority  of  cases,  removes  the 
difficulty  which  may  previously  have  existed. 

Of  this  fever,  as  of  all  the  eruptive  fevers,  the  diagnosis  in  the  negro  must, 
of  course,  be  based  on  other  points  than  those  relating  to  the  color  of  the 
eruption.  "  In  the  pure  negro  the  eruption  appears  as  yellowish  spots  slightly 
elevated  and  giving  a  sensation  of  roughness;  in  the  mulatto,  as  a  dusky- 
brown,  ill-defined;  and  in  the  lighter  shades  more  distinct,  reddish-brown, 
spots,  approaching  the  characteristics  of  the  eruption  in  the  white." 

Prognosis. — In  the  majority  of  cases,  as  this  disease  is  ordinarily  presented 
in  civil  practice,  it  is  either  mild  or  unattended  with  danger ;  but  in  a  cer- 
tain proportion  of  cases  the  disease  is  severe  and  dangerous.  The  severity 
and  danger  arc  due  to  the  anomalous  events  and  complications  which  have 
been  noticed  in  connection  with  the  clinical  history.  The  number  of  cases  ren- 
dered fatal  by  the  coexistence  of  capillary  bronchitis,  diphtheritic  laryngitis, 
pneumonitis,  etc.  is  not  inconsiderable.  The  rate  of  mortality  differs  greatlv 
at  different  times  and  places,  so  that  the  statistics  of  any  particular  epi- 
demic would  not  furnish  results  applicable  generally  to  the  disease.     It  may 
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prove  u  serious  'iiseas^  in  camps.     WnotlwaH  states  that  r»f  t^        ^ 
coutiiiued  in  the  official  returns  from  the  armies  of  ihi*  rnite'j  m 

first  two  year^  of  the  late  civil  war,  there  were  ISiU  de^itbi^.      Burtimio^ 
the  opinion  that  thej*e  figures  do  not  exprei*&  the  actual  fatalitj  due 
or  intlirectly — ^^that  h,  by  complications  and  sequel*^ — to  this  di^cit^  dttnn|1 
ih©  war;  and  he  estiioatea  the  ratio  of  deaths  to  catcs  as  1  to  5.* 

Dunijg  the  war  the  prevalence  of  the  disea&c  wa«  great  ainong  nKfmiil 
especially  thone  from  the  country,  and  the  sequels  or  the  cffert  upou  ill 
geuenl  health  incapacitated  a  considerable  proportion  for  remaining  in  th 
serrice.  Taking  into  view  the  mortality  and  the  enfeebled  eoodition  retOAiii 
ing  far  m  long  time  in  many  of  the  eases  which  did  not  end  fatally,  mea^ei 
proved  to  he  on©  of  the  most  formidable  of  camp  diseases.  With  refercftc«' 
to  the  effi'^iency  of  troops  to  active  service,  it  is  desirable  to  inotate  ca«*«at 
on  er  they  occur  in  camp.     Doubtless,  the  rate  of  iii'  1  i^- 

di-  i-z  effects  of  the  disease  were  often  due  to  the  Co*  .uLi 

of  acorbutua  or  inalariai  poisoning. 

Trkatmbxt. — In  ordinary  cases  the  disease  calls  for  nothinir  but  pa 
■leasiirea  and  attention  to  hygiene.    The  cough  may  b^  palliated  by  ana 
and  the:»e  may  also  l>e  indicated  by  re^tle.«:sness  or  vigilance ;  and  for  tt 
pjreiiia,  if  it  be  considerable,  gentle  diaphoretic  and  refrigerant  reine<Jics  mi^ 
M  prescribed.    The  object  of  treatment  in  these  cases  is  simply  to  rcndrT  tli^ 
patient  ns  comfortable  aa  possible,  the  disease  pursuing  a  favorable  cour 
without  therapeutical  interference.      It  is  a  widoly-diffuHcd  popular  Dotiii 
that  saffron  {Cr*^*t9  nafints)  is  a  valuable  remedy  in  measles,  a«  well  aa  in  tlii 
other  eruptive  fevers,  given  fnr  the  purfiose  of  pmmoting  the  eruption.   ~ 
is  little  ground  for  this  notion,  but  the  remedy  is  harmlens.     Cathar 
this  as  in  the  other  eruptive  fevers  are  not  indicated^  and  are  likely  I 
barm*     Emetics  are  rarely  if  ever  indicated.     The  patient  should  be  con 
to  a  room  in  which  the  temperature  is  agreeable,  but  free  ventilation  fhwulll 
be  seeured.     The  air  of  the  room  in  the  treatment  of  ca^jes  uf  this  fever,  t* of  j 
tbe  oilier  essential  fevers,  and,  indeed,  of  all  acute  diseanes,  ehnuld  be  cI&kI-' 
Qally  changed  after  short  intervals  by  opening  the  windows,  protect iu*^ 
patient  against  draughts  by  covering  the  Hiee  as  well  a»  the  bo^iy.     The  Ml 
may  be  sponged,  portions  at  a  time,  with  tepid  or  cool  water     This  otH] 
be  done  without  any  fear  of  causing  the  eruption  to  disappear  prematurely 
If  the  degree  of  pyrexia  call  for  antipyretic  treatment,  the  wet  sheet  may  ^1 
resorted  to.     Refrigeration  will  not  render  the  patient  more  liable  to  pnMirJ 
monia  or  other  pulmonary  complications.     Quinia,  salicin,  and  antipyrine  B»»yT 
also  be  giv*»M  for  an  antipyretic  effect.    As  a  protection  for  the  cyca  the  ro»iWii 
should  b«?  modcratt^ly  <larkened. 

In  cast*s  in  which  the  disease  is  rendered  severe  bycoTiv 
inent  will  have  reference  to  the  latter.     The  genf*ral  prr 
in  the^  cases  an*  the  same  as  when  the  complicating 
patholngical  connections,     It  would,  therefore,  be  a  r 

indlcatiuns  derived  from  the  different  complications,     A  pmctical  i|ae»tf«^ 
relates  to  the  retardation,  diminution^  or  retrocc-^sion  of  the  eruption  laj 
complicated  eases*     Is  it  important  to  resort  to  active  measures  deaii 
promote  the  appearance  of  the  eruption  ?     The  importance  of  this  oltj 
treatment  has  doubtless  been  much  exaggerated*    Certain  meajtures  emplov*' 
for  this  object,  &nch  as  emetics^  active  stimulanta.  the  hot  or  vapor  ball 
overloading  the  body  with  clothing,  are  not  to  be  employed.     This  i 
rule  may  be  adopted^ — naiuely.  measures  should  nut  be  cmj  t 
object  if,  aside  from  the  object,  they  are  likely  to  be  hurtful    . 

*  Sauitarf  Mempin  ^  tht  War,  New  York,  18^7-69. 
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stimulating  pediluvia,  and  sinapisms  or  other  rubefacient  applications  to  the 
skin,  are  not  excluded  by  this  rule.  It  is  to  be  considered  that  the  compli- 
cations do  not  occur  in  consequence  of  the  eruption  being  delayed,  or  insuf- 
ficient, or  "  striking  in  ;"  and  it  is  more  probable  that  the  latter  are  effects  of 
the  former. 

Cases  presenting  ataxic  or  adynamic  symptoms,  either  with  or  iJeithout 
complications,  claim  the  tranquillizing  and  supporting  measures  indicated  in 
other  diseases  with  the  same  symptoms. 

It  is  important  to  bear  in  mind  the  liability  to  scrofulous  and  tuberculous 
affections  after  recovery  from  this  disease.  Patients  should  be  placed  under 
hygienic  influences  which  will  tend  to  invigorate  the  system,  with  a  view  to 
obviate  a  tendency  to  the  development  of  these  affections. 

Protection  against  this  disease  and  the  prevention  of  its  diffusion  can  be 
secured  only  by  means  of  the  isolation  of  eases  and  measures  of  disinfection. 
Children  should  be  kept  from  school  and  other  places  in  which  they  are 
brought  into  contact  with  other  children  whenever,  from  the  symptoms  of 
the  stage  of  invasion,  the  nature  of  the  disease  is  to  be  suspected.  There  is 
ground  for  the  opinion  that  the  communicability  is  greater  during  this  stage. 
The  clothes  worn  by  patients,  the  bedding,,  and  the  apartments  should  be  dis- 
infected. These  protective  and  preventive  measures  are  especially  important 
during  the  prevalence  of  an  epidemic  in  which  there  is  a  tendency  to  grave 
complications.  They  are  of  less  importance  in  mild  epidemics,  inasmuch  as 
the  subsequent  insusceptibility  which,  as  a  rule,  the  disease  confers,  is  obvi- 
ously desirable. 

Roseola. 

The  eruptive  fever  called  roswola  or  roue  rash,  and  sometimes  called  false 
measlesy  is  an  affection  of  very  little  importance,  exclusive  of  its  liability  to 
be  mistaken  for  rubeola  or  scarlatina. 

The  eruption  is  preceded  by  symptoms  of  constitutional  disturbance  for 
one  or  two  days.  These  symptoms  are — cephalalgia,  los^s  of  appetite,  some- 
times nausea  and  vomiting,  and  occasionally  diarrhoea,  chilly  sensations,  febrile 
movement,  and  general  malaise.  In  young  children  convulsions  may  occur. 
The  constitutional  disturbance  is  more  or  less  marked,  but  it  frequently  is 
slight.  The  affection  of  the  throat  and  of  the  air-passages  which  belongs  to 
the  history  of  scarlatina  and  rubeola  in  the  stage  of  invasion  is  slight  or  want- 
ing in  roseola. 

The  eruption  appears  in  the  form  of  rose-colored  spots  or  patches  which 
are  not  elevated,  the  redness  disappearing  momentarily  on  pressure.  It 
appears  on  different  parts  of  the  body,  not  beginning  on  the  head  and  ex- 
tending over  the  body,  as  in  rubeola.  Frequently  it  appears  on  the  body 
and  extremities  and  not  on  the  face.  It  continues  for  twenty-four  or  forty- 
eight  hours  only,  in  a  majority  of  cases.  It  disappears  without  desquama- 
tion and  is  liable  to  return.  It  is  sometimes  accompanied  with  considerable 
pruritus.  The  affection  has  neither  sequels  nor  complications.  A  roseolar 
eruption  may,  however,  occur  in  the  course  of  other  affections,  especially  in 
the  stage  of  invasion  in  varioloid,  in  articular  rheumatism,  and  in  epidemic 
cholera  after  reaction.  Roseola  is  not  a  grave  disease.  One  attack  affords 
no  protection  against  recurrences.  It  is  oftener  presented  in  females  than  in 
males.  It  prevails  not  infrequently  as  an  epidemic,  chiefly  during  the  sum- 
mer season.     Some  authors  consider  it  to  be  contagious. 

Attention  to  the  foregoing  points  will  suflBce  for  the  discrimination  of  the 
affection  from  scarlatina  and  from  rubeola.     It  does  not  call  for  treatment. 

The  use  of  the  balsam  of  copaiba  by  some  persons  induces  an  eflflorescence 
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anttlofjous  to  that  of  roseola^  and  more  r»relj  the  use  of  cubeha,  the  Witlc  nf 
pota.-isium,  turpentine,  anlipyrine.  and  the  sulphates  of  quiuia,  A  Tiriet j  uf 
the  affection  belongs  to  the  history  of  syphilis. 


Rotheln, 

The  affection  called  by  German  writers  riifhrhi  and  rubeola  (Gfrmn 
mctvties)^  and  culled  also  rubclhi,  is  probably  not  a  new  di»ea^«!  in  tliii 
country,  but  it  was  furmerly  confounded  with  mea»les.  with  rofLHili,  or 
with  scarlet  fever.  Prof.  J.  I^wis  Smith  studied  an  epidemic  tx?rumn^ 
in  New  York  in  1874,  and  found  the  characters  which  diMinguinh  ihn 
affection.  It  occurs  as  an  epidemic  and  is  probably  eonuigiaus.  Il  iifecti 
all  ages,  but  especially  children.  It  diflerd  from  measles  in  luvla^  i 
pen(»d  of  invasicm  rarely  longer  than  a  day ;  in  a  much  less  degree  uf 
pyrexia ;  in  the  more  t>equent  appearance  of  the  eruption  firul  on  tk 
body  and  neck ;  and  in  the  rapid  diffusion  of  the  eruption*  The  eruption, 
nioreover,  is  less  elevated  ;  the  spots  are  round,  or  at  least  uttually  le»s  irwg- 
ular  rlmn  the  papules  of  measles,  and  there  is  no  tendency  to  a  cresoeatie 
arranfr^^ment.  There  is  slight  coryza,  but  the  larynx  and  bronchial  liibtsi  ire 
rarely  much  affected.  In  some  epidemics  the  eerTical  and  to  a  less  eslfet 
other  lymphatic  glands  are  swollen. 

The  color  ctf  the  eruption  sometimes  reserohles  that  of  searlot  fever 
than  that  of  measles.  The  affection  bears  a  close  resemblance  to  cxl 
mild  cases  nf  these  diseases,  In  making  the  discnmination  relianc*-  islo!i 
placed  on  the  occurrence  of  other  eases  havings  the  diagnr»stic  chanrti'rt  of 
rotheln  and  the  non-prevalence  of  scarlet  fever  or  of  measles.  It  i?  hiriljf 
possible  to  diagnosticate  an  isolated  sporadic  case  of  rotheln,  bnt  when  a  hip 
number  of  cases  with  similar  characters  occurs  epidemically » the  diagDQ«is  caa 
generally  be  made. 

It  is  pnjbablo  that  cases  of  rdtheln  and  of  roseola  have  been  not  ii 
C|ucntly  supposed  to  be  cases  of  measles  and  scarlatina,  and  in  this  way  ii 
perhaps  to  be  explained  some  of  the  reported  instances  of  the  latter  diseart 
occurring  in  the  same  person  more  than  once. 

That  this  disease  is  essentially  distinct  from  measles  and  searlet  fever  it 
proven  by  its  epidemic  occurrence,  by  its  affording  no  protrctinn  airiin^t 
these  diseases,  and  by  the  fact  that  the  latter  afford  no  protection  iipiii»»'t 
it,  These  are  sufficient  grounds  for  recognizing  a  pepamte  special  t*m^> 
Rotheln,  like  roseola,  is  devoid  of  danger,  and  rarely  calls  for  more  lk»a 
hygienic  treatment* 


Dengue. 

Dickson's  name  ia  especially  identified  with  the  epidemic  affeetion 
monly  called  dengue,  an  unclas.^^iicul  name  of  uncertain  derivation,  snppow 
to  be  synonymous  with  *^  dandy  fever/'     He  was  the  historian  of  it^  vi«t* 
tion  in  this  country  in  1828,  and  he  contributed  more  largely  to  what  i*' 
known  respecting  it  than  any  other  American  writer. 

The  affoctictri  prevailed  extensively  in  the  West  India  Islands  \p  1 

1828,  and  about  the  same  time  in  many  ports  of  the  Si»nthorfi  ^v,^' 
country.     An  affection  supposed  to  be  the  same  prevaiUd  in  I'  lij 

1780^  and  was  described  by  Hush,     It  was  then,  as  since,  frc*[ 
as  the  hrcnkffOH^   /Uvr,      Other  epidemics    supposed   to   be    identical    hav 
occurred  at  various  periods  in  Egypt^  India,  and  other  part^  of  the  worl4 


'  A  valuable  article  on  this  disease  bv  Dr,  W.  A.  Edwards  wsm  pnhti»hed  in  ihc  Ji 
' ,  o/  the  Jihit  Scim€t»,  October,  1884. 
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It  prevails  especially  in  tropical  and  subtropical  countries.     An  extensive 
epidemic  occurred  along  the  southern  coast  of  this  country  in  1880.* 

The  development  of  the  affection  is  either  abrupt  or  slow,  more  frequently 
the  former.  The  symptoms  attending  its  development  are  anorexia,  chilly  sen- 
sations, but  rarely  a  pronounced  chill,  languor,  lassitude,  and  general  malaise. 
These  symptoms  exist  in  some  cases  for  only  twenty-four  hours,  but  in  other 
cases  for  several  days  before  the  affection  is  fully  developed. 

After  the  access  or  forming  period  follows  a  febrile  stage  or  a  paroxysm  of 
fever.  The  duration  of  the  pyrexia  varies  between  nine  hours  and  three  or  four 
days,  the  average  duration  being  about  thirty -six  hours.  During  this  stage, 
and  sometimes  during  the  access,  acute,  often  excruciating,  pains  in  the  head, 
eyes,  muscles  of  the  neck,  loins,  and  extremities  are  prominent  traits  of  the 
affection  ;  hence  the  name  hreakhone  fever.  The  joints  are  frequently  some- 
what swollen,  those  of  the  hands  and  feet  being  usually  first  affected.  The 
affection  may  then  have  much  resemblance  to  acute  articular  rheumatism. 
The  pains  diminish  or  disappear  with  the  cessation  of  the  fever,  and  the 
patient,  who  had  taken  to  the  bed  at  the  onset  of  fever,  is  now  able  to  sit  up, 
and  complains  only  of  debility ;  perhaps  he  returns  to  his  accustomed  voca- 
tion. In  four  or  five  days,  however,  the  pain  often  returns,  with  frequently  a 
recurrence  of  the  pyrexia,  debility,  and  malaise,  compelling  a  return  to  the 
bed.  During  the  febrile  stage  there  are  irregular  remissions.  The  pyrexia 
is  sometimes  considerable,  the  axillary  temperature  rising  to  105°  F.  and 
even  higher. 

In  the  majority  of  cases  an  eruption  occurs  at  a  variable  period  after  the 
febrile  paroxysm.  The  eruption  presents  in  different  cases  a  diversity  of 
characters.  It  resembles  in  some  cases  very  closely  the  efflorescence  of  scar- 
latina. In  other  cases  it  is  not  unlike  the  eruption  of  rubeola.  It  is  some- 
times papular,  like  lichen  or  urticaria,  and  it  is  sometimes  vesicular,  like 
sudamina  or  varicella.  Erysipelas  and  purpura  are  occasionally  observed. 
Hemorrhage  from  the  nose,  mouth,  bowels,  and  uterus  occurs  in  some  cases. 
Coryza  and  pharyngitis  are  occasional  complications,  and  the  latter  is  some- 
times associated  with  enlarged  cervical  glands. 

The  convalescence  is  often  tedious,  and  the  recovery  of  strength,  appetite, 
etc.  is  likely  to  be  slow.  The  average  duration  of  the  disease  is  about  eight* 
days.  Relapses  are  not  infrequent.  As  regards  incidental  events  and  sequels, 
convulsions  in  children  occasionally  usher  in  the  attack ;  delirium  like  that 
of  delirium  tremens  has  been  observed  to  succeed  protracted  vigilance,  and  in 
pregnant  women  miscarriage  is  liable  to  take  place.  A  rheumatic  condition 
of  the  joints,  abscesses,  boils,  and  carbuncles  are  not  infrequent  sequels. 

The  extent  of  prevalence  of  this  epidemic  is  remarkable.  Wragg  com- 
putes the  number  of  cases  at  one  time  in  Charleston  at  10,000,  and  during 
the  epidemic  seven-  or  eight-tenths  of  the  population  were  affected.  All 
classes  are  attacked,  persons  of  either  sex,  children  and  octogenarians. 

The  duration  of  epidemics  is  brief,  ceasing  usually  in  six  or  eight  weeks.  Of 
the  special  cause  nothing  is  known.  J.  W.  McLaughlin  of  Austin,  Texas,  has 
cultivated  from  the  blood  of  dengue  patients  a  micrococcus  which  he  regards 
as  the  special  agent  of  infection.*  Sufficient  evidence  in  support  of  this  view, 
however,  has  not  been  adduced.  Dickson  regarded  the  affection  as  conta- 
gious. This  opinion  is  opposed  by  the  rapid  and  almost  simultaneous  diffu- 
sion of  the  affection,  by  the  limitation  of  its  prevalence  to  towns  or  within 
a  circumscribed  area,  and  by  the  short  duration  of  epidemics.  He  also 
was  of  the  opinion  that,  as  a  rule,  immunity  from  subsequent  attacks  is 

*  J.  Forrest,  Am.  Jcmrru  of  the  Med,  Sciences,  April.  1881. 

•  "KescBrches  into  the  Etiology  of  Dengue,'  Joum,  of  the  Am.  Med.  Aasoeiation, 
June  19, 1886. 
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red  when  tlie  diaeaso  has  been  once  esperienceti.       In  prciof  of  thti 

„ion  he  stated  that  at  Charlestou,  where  the  dincsise  prcvsiiled  in  ISdil. 

y  those  escaped  w1h>  had   experienced  it  durin«r  the  epidemic  uf  185^, 

B  occurrence  of  a  few  cases  of  the  di sense   arooiig  thoine  who  had  h  in 

£o28   he   accounts   for  by  suppoiimg  that  aft^r  an   intervnl    of  tweaiir-tiro 

fm»,m  the  snsceptibilitj  was  renewed.^     It  is  an  afTectioti  chiefly  occurrits^  lo 

warm  cltiQates^  and  it  prevails  especially  in  ciiiesi  and  large  iowu^.    Tu  ibe 

lj»t*£»T^  rule  there  are,  how  ever »  striking  exceptions. 

is  affection,  akbough  eittremely  distressing ,  and  presenting  not  iuftc- 

f  severe  symptoms,  is  very  rarely,  if  ever,  fatal,     lis  apparent  ioU'O- 

in  striking  contrast  to  the  absence  of  danger, 

I  affection  is  self-limited,  and  there  are  no  known  means  by  which  it 

I  ue  arrested  or  abrid^d*     The  treatment,  therefore,  coosis^i^  of  paliiatiTe 

sores.     Opiates  to  relieve  the  pains,  restlessness*  and  vigilance  are  imii- 

«.d.     Rubefacients  to  the  spine  and  in  other  sit  nation:*  are  useful*    kX^y 

^lic  stimulants^  given  pretty  freely ^  have  been  fonnd  benefietah     A  hieb 

smperature  is  an  indication  for  antipyretic  treatment,     Charles  recontiDeit^ 

derate    doses  of  belladonna.     During  convalescence  tonic  remedi<<tii  iml 

ienic   measures  to  promote   appetite  and   the  recovery  of  streu^li  kU 

i      caied. 


CHAPTER    IX. 

DlPHTHEJttiA.— MILK   JSICKNESS. 

Diphtheria :  Anatomical  Characters ;  Clinical  History ;  Pathological  Character;  Giiiai- 
tion  ;  Diagnosis ;  Prognosis ;  Treatment. — Milk  Sickness. 

Diphtheria. 

OF  the  general  diseases  which  remain  to  be  considered,  one  of  the  most 
important  is  the  affection  now  commonly  known  as  (fipJuheria.  This 
affection  has  prevailed  at  times  as  an  epidemic  in  various  parts  of  the  world 
from  a  remote  period.  It  has  been  described  by  writers  in  different  countries 
and  epochs  under  a  variety  of  names,  such  as  ulcus  Egi/ptiacum  vel  Syriacum^ 
ct/nanche  maligna,  ci/nunche  cantagiosa^  angina  maligna,  angina  gangratnota, 
morbus  svffocans  vel  strangulatorius,  garotiUo,  malignant  gare  throat,  epidemic 
rroup,  etc.  In  this  country,  until  within  the  last  thirty  years,  it  has  occurred 
but  rarely  and  to  a  limited  extent  during  the  present  century.  It  was  admi- 
rably described  by  Bard  in  1789  under  the  name  angina  mffocativa.  The  dis- 
tinctive characters  of  the  affection  were  very  clearly  elucidated  by  Bretonneaa 
in  1821,  1825,  and  1826,  who  applied  to  it  the  term  cliphthMte,  whence  orig- 
inated the  name  diphiheria  proposed  by  Trousseau.  This  name,  the  signif- 
icance of  which  relates  to  the  most  characteristic  local  event — namely,  the 
formation  of  a  false  membrane — has,  to  say  the  least,  the  negative  merit  of 
not  involving  any  hypothesis  concerning  the  pathology  of  the  affection. 

Anatomical  Characters. — The  characteristic  lesion  of  diphtheria  is  a 
*  Elements  of  Medicine,  2d  ed.,  p.  748. 
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pseudo-membranous  inflammation  of  one  or  more  of  the  mucous  membranes 
of  the  body,  and  less  frequently  of  parts  of  the  skin  deprived  of  epidermis. 

The  tonsils,  the  pillars  of  the  fauces,  the  soft  palate,  and  the  pharynx  are 
the  parts  primarily  affected  in  the  vast  majority  of  cases  of  diphtheria,  and 
the  local  affection  may  be  limited  to  these  situations.  Often,  however,  the 
process  extends  to  the  mucous  membrane  of  surrounding  parts.  The  larynx 
is  often  involved,  and  thence  the  fibrinous  exudation  may  extend  to  the 
trachea  and  to  the  large  and  medium-sized  bronchi.  The  pseudo-membran- 
ous  inflammation  not  infrequently  invades  the  nasal  cavity.  The  Eustachian 
tube  is  sometimes,  but  rarely  involved,  and  even  the  mucous  membrane  lining 
the  cavity  of  the  middle  ear  exceptionally  is  covered  by  false  membrane.  The 
mucous  membrane  of  the  cheeks,  gums,  and  base  of  the  tongue  may  present 
patches  of  false  membrane.  The  diphtheritic  inflammation  may  extend  a  vari- 
able distance  down  the  oesophagus.  Diphtheritic  conjunctivitis  occurs  in  some 
cases,  and  involves  considerable  danger  of  loss  or  impairment  of  vision,  chiefly 
from  destructive  ulceration  and  from  opacity  of  the  cornea. 

The  parts  communicating  with  the  pharynx  are  not  the  only  parts  which 
may  be  involved  in  cases  of  diphtheria.  The  lips,  the  stomach,  the  anus, 
the  vulva,  the  vagina,  and  the  prepuce  are  sometimes  affected.  The  mucous 
membrane  of  the  puerperal  uterus  is  sometimes  attacked.  The  affection  also 
appears  in  some  cases  on  excoriated  or  ulcerated  parts  of  the  skin,  as  on 
vesicated  surfaces,  wounds,  ulcers,  and  leech-bites — in  short,  wherever  the  skin 
is  deprived  of  epidermis.  Exceptionally  it  may  be  seated  in  some  one  or 
more  of  the  parts  whicli  have  been  named,  exclusive  of  the  fauces,  the  latter 
remaining  unaffected.  Parts  other  than  those  primarily  affected  are  liable  to 
be  invaded  at  any  time  during  the  career  of  the  disease. 

In  the  majority  of  cases  of  diphtheria  the  false  membrane  appears  first  on 
the  tonsils  or  the  soft  palate.  The  pseudo-membranous  exudation  is  often, 
although  not  necessarily,  preceded  by  a  simple  (catarrhal)  inflammation.  The 
false  membrane  is  observed  first  as  a  grayish-white,  slightly  elevated  patch, 
which  cannot  be  detached  from  the  mucous  membrane  without  leaving  a 
bleeding  surface.  The  white  patfchcs  may  remain  distinct,  or  they  may  coa- 
lesce and  form  one  membrane,  which  covers  the  greater  part  of  the  tonsils, 
the  sofl  palate,  and  the  pharynx.  As  the  pellicular  deposit  increases  in 
thickness  it  acquires  a  yellowish  or  dirty-gray  color.  Sometimes  it  has  a 
reddish  or  a  brown  hue  from  admixture  with  blood.  The  membranous  exu- 
dation is  sometimes  soft  and  pulpy  in  consistence  ;  but  often  it  is  firm,  almost 
leather-like,  and  elastic,  and  can  be  detached  in  a  single  layer.  At  autopsies 
the  membrane  is  generally  found  to  be  softened.  In  the  course  of  three  or 
four  days,  sometimes  a  longer  and  sometimes  a  shorter  period,  the  false  mem- 
brane becomes  loosened  from  its  attachment  to  the  mucous  membrane,  so  that 
it  can  bo  readily  separated  without  injury  to  the  subjacent  tissue.  The  sepa- 
ration of  the  membranous  exudation,  either  as  a  coherent  layer  or  as  a  soft, 
disintegrated  mass,  leaves  the  subjacent  mucous  membrane  either  smooth 
and  intact  or  ulcerated.  The  mucous  membrane  is  left  in  an  ulcerated  con- 
dition chiefly  in  those  severe  cases  in  which  the  fibrinous  exudation  extends 
into  its  substance.  Ulcers  may  be  produced  also  by  a  suppurative  process  in 
the  mucous  membrane. 

Outside  of  the  pseudo-membranous  exudations  the  mucous  membrane  is 
reddened.  It  usually  presents  ecchymoses  in  greater  or  less  number.  It  is 
swollen  from  oedematous  infiltration  and  the  presence  of  inflammatory  prod- 
ucts. The  tonsils  especially  are  often  greatly  enlarged.  The  uvula  may  be 
swollen  to  twice  its  normal  size.  The  inflamed  mucous  membrane  is  usually 
coated  with  a  muco-purulent  secretion  which  may  be  present  upon  the  false 
membranes. 
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The  extension  of  the  membranous  exadation  into  the  lurvnx  is  not  uijfuia- 
ttjon*  and  this  is  a  serious  event  in  the  eraiieal  history  of  the  di»4?iit««,  TL<f  clu- 
ractera  of  the  fibrinous  exudation  in  tlie  liirv  rix,  the  trttcht^a.  and  the  Iiroufhi 
are  the  same  in  diphtheria  us  in  niemhranuus  en^up,  (Vide  p,  28T/>  Thr 
falne  membrane  in  the  trueheu  and  bronehi  is*  of  the  tvpicnl  v; 

ihut  isj  it  lies  loosely  upon  tlie  mueous  inembnine.     In   u  li^ 

larynx  it  is  also  loosely  attached,  but  on  the  epiglottis  and  ih*^  Vi>r*l  ^inl* 
it  itt  uesuaily  adherent.  As  a  rule,  the  pseudo-iui'nibrnnc  is  pradily  iicpanit«4 
fruin  mucous  membranes  covered  with  eylindrieal  rpithuliuui  and  havin:ri 
welbroarkcd  basement  membrane,  whereas  it  is  more  adheretit  to  mucfuu 
membranes  lined  with  flat  epithelium. 

The  false  membranes  are  composed  of  fibrilhited  fibrin,  epithelial  drllii, 
leucocytes,  red  blood-corpuscles,  and  low  vegetiiblc  organisms*  The  fibril- 
lated  fibrin  is  derived  from  the  fibrinogen  contained  in  the  inflamtnatorj 
exndation  from  the  blood,  the  fibrin  ferment  being  furnished  by  necmtif 
leucocytes  and  tissue-cells.  The  epithelial  cells  in  part  undergo  coagtib- 
tion  necrosis,  and  thereby  lose  their  nuclei  and  undergo  Tarious  chinpw 
in  shape.  These  necrotic  epithelial  cells  may  form  a  coar^'  '  112, 
homogeneous    network,  allied   both    in    appearance   and    in    cm  10 

fibrin.      The    leucocytes   may    likewise    undergo    coagulation    «  ^ 

assume   an   irretrular  shape  and  a  hyaline   appearance.     The 
the  false  membrane  varies  considerably  aceordiug  to  its  situation.      I  p*o 
mueous  membranes  covered  with  cylindrical  epithelium,  as  in   ihf*  irs^ht^ 
the  bronchi,  and  the   greater  part  of  the  larynx,  the  p^*  is 

composed  chiefly  of  fibrillated  fibrin,  containing  some  epid  li 

htr^^er  or  smaller  number  of  red  and  white  blood-corpuscles,  I  pon  ihoimiu* 
membranes  covered  with  laminated  flat  epitheltunif  as  upon  the  ttiDsiK 
palate,  and  pharynx,  a  considerable  part  of  the  false  tnembrane  is  wide  «p 
usually  of  epithelial  cells  and  of  leucocytes  which  have  been  transfonii<Ki  in 
the  manner  already  described  by  the  process  of  coagulation  neerod»;  but 
here  there  is  also  some  fibrillated  fibrin,  as  well  as  nucleated  cpithLdiid  C«1U 
and  leucocytes.  The  false  membrane  may  be  eomposedj  in  additido  tu  tb* 
constituents  mentiont*d,  of  the  superficial  layers  of  the  mucoas  mcmhnujn 
whieh  have  undergone  coagulation  necrosis. 

Beneath  the  false  membrane  the  mucous  membrane  '  ry 

products — namely,  serum,  emigrated  white  blood-cor|iusr  i 

corpuscles,  and  fre<juently  fibrillated  fibrin.    The  walls  of  ih<  inJ 

other  parts  of  the  mueous  mtmibrane  frecjuently  present  a  li'  i)*- 

line  appearance,  variously  described  as  hyaline  degeneration,  tibnnoid  dcgi^o* 
eration,  and  coagulation  necrosis. 

in  this  connection  it  is  well  to  refer  once  more  to  distinctions  which  hiTf  1 
already  been  described  in  y)reYious  articles.     The  terms  croupous  exudation  vt 
inflammation  and  diplitheritic  exudation  or  inflammation  are  used  in  a  pnrrlj 
natomieal  sense,  without  any  necessary  relation  to  the  discajaies  known  as  cr«ni» 

d  diphtheria.^     A  croupous  exudation  is  a  fibrinous  false  membrane  wliicD 
sts  loosely  upon   the  mucous  membrane  without  extending  into  its  i«ul> 
stance.     The  primary  necrosis  which  antedates  all  fibrinous  inflamniationsi  of 
mucous  membranes  involves  only  the  epithelial  covering*    A  difi}    V  xn- 

dation  is  a  fibrinous  false  membrane  which  at  first  is  closely  aril  the 

inucous  membrane,  and  which  is  composed  wholly  or  in  part  of  n^HTtitic  por- 
tions of  the  mucous  membrane.  Here  the  necrosis  involves  not  only  the  rpi* 
theliura,  but  also  the  superficial  layers  of  the  mucous  membrane.  Many  of 
the  false  membranes  on  the  tonsils  and  pharynx  arc  rlos«dy  adherent  to  thfl 

^  TlniB  we  fipeak  of  diphtlieritic  inflammations  of  the  intestine  itr  of  the  bUuliScr  ! 
when  there  in  no  thought  of  the  exibtence  of  the  disease  known  at  diphtheria. 
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mucous  membrane,  and  thus  far  they  appear  like  diphtheritic  exudations;  but 
upon  microscopical  examination  it  is  often  found  that  only  the  epithelium,  and 
not  the  mucous  membrane  proper,  enters  into  the  formation  of  the  false  mem- 
brane.  Such  apparently  diphtheritic  exudations  are  designated  by  Weigert 
as  pseudo-diphtheritic.  It  is  doubtful  whether  anything  be  gained  by  the 
diiitiuctions  which  are  thus  made  between  croupous,  diphtheritic,  and  pseudo- 
diphtheritic  exudations,  especially  as  they  do  not  refer  to  any  essential  differ- 
ences in  the  nature  of  the  morbid  process,  but  only  to  differences  in  degree. 
It  is  necessary,  however,  that  the  reader  should  be  familiar  with  these  dis- 
tinctions, as  they  are  in  common  use.  Some  writers  call  all  fibrinous  infiam-  • 
mations  of  mucous  membranes  croupous  inflammations,  without  distinguish- 
ing different  varieties.  Such  a  plan  avoids  the  manifest  confusion  attending 
the  foregoing  classification. 

As  would  naturally  be  expected,  the  false  membranes,  being  exposed  more 
or  less  directly  to  the  atmosphere,  contain  a  variety  of  micro-organisms.  Inas- 
much as  diphtheria  is  an  eminently  contagious  disease,  there  is  reason  to 
believe  that  it  is  caused  by  some  form  of  micro-organism.  The  various 
attempts  which  have  been  made  to  discover  a  specific  organism  which  can  be 
regarded  as  the  cause  of  the  disease  have  not  yet  proved  successful.  Accord- 
ing to  Liiffler,*  whose  studies  in  this  direction  are  probably  the  most  exact 
yet  made,  of  the  different  bacteria  present  in  the  false  membranes  of  diph- 
theria a  chain  micrococcus  and  a  short  bacillus  are  the  two  most  commonly 
found.  Of  these,  the  micrococcus  is  the  less  constant  and  the  less  patho- 
genic. Loffler  attaches  more  importance  to  the  short  bacillus  which  he  has 
isolated  in  pure  culture,  but  even  this  is  not  found  in  every  case,  and  more- 
over it  was  discovered  once  in  the  mouth  of  a  child  not  affected  with  diphtheria ; 
so  that,  as  the  matter  now  stands,  neither  L6fl3er's  bacillus  (probably  identical 
with  one  previously  described  by  Klebs)  nor  any  other  form  of  micro-organ- 
ism has  been  proven  to  be  the  cause  of  diphtheria. 

In  certain  cases  of  great  severity  portions  of  the  mucous  membrane  of  the 
mouth  and  pharynx  are  separated  in  the  form  of  sloughs  which  undergo 
decomposition  and  emit  a  foul  odor.  The  necrotic  process  may  extend  into 
the  deeper  tissues.  This  malignant  form  of  the  disease  is  called  gavgrenoug 
diphtheria.  Sometimes  thick  pseudo-membranous  deposits  are  so  disinte- 
grated and  decomposed  as  to  give  a  false  appearance  of  gangrenous  diph- 
theria. 

The  lymphatic  glands  of  the  neck,  especially  those  near  the  angle  of  the 
lower  jaw,  are  more  or  less  enlarged.  As  a  rule,  the  amount  of  enlargement 
corresponds  to  the  severity  of  the  affection  within  the  throat.  The  glandular 
affection  rarely  proceeds  to  suppuration.  A  diffuse  inflammation  of  all  of  the 
tissues  of  the  neck  may  occur,  but  this  is  not  common. 

The  lungs  may  present  a  variety  of  appearances,  none  of  which  are  cha- 
racteristic of  the  disease.  When  death  has  resulted  from  suffocation  in  con- 
sequence of  involvement  of  the  air-passages,  the  anterior  and  upper  parts  of 
the  lungs  are  found  to  be  emphysematous.  Bronchitis  and  broncho-pneu- 
monia are  not  infrequent  complications  of  diphtheria.  Lobar  pneumonia  is 
a  rare  complication.  The  extension  of  the  fibrinous  exudation  to  the  bronchi 
has  already  been  mentioned.  (Edema  glottidis  may  develop  in  the  course  of 
diphtheria. 

When  the  disease  has  been  attended  with  symptoms  of  severe  blood-poison- 
ing, ecchymoses  in  the  serous  membranes  and  parenchymatous  degeneration 
of  the  heart,  liver,  kidneys,  and  muscles  have  been  found  after  death.  Acute 
fatty  degeneration  of  the  heart  and  acute  myocarditis  have  been  found  in 
certain  cases  which  terminated  suddenly  with  signs  of  paralysis  of  the  heart. 
*  MiUhfUnnrjen  avs  dem  Kaiserlichen  GesundheiimmUj  Bd.  2,  p.  421. 
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Che  kulneys  may  bo  the  seat  not  only  of  paTOnehymatour^  ^  .^mn,  i 

fclso  of  an  acute  nopliritis..     Ofrttl   bus  found  cc»luniei*  of  i  ia  x^ 

kidney,  l>ut   they  are   aceideiitul  and    not  often   j^renent.      Alulc  ukcmUtv 
endu*^arditis  i^s  a  rare  t?oujpiicatiou  of  diphtheria.     The  spleen  b  unt  iIlf^^ 

auently  somewhat   enlarged   and   softened.      These  elmngen  in  the  inU'Tntl 
Forgans  are  those  wUieh  characterise  acute  infectious  diseases  in  general. 

Olimcal  H I storv,— Diphtheria  prcKents.  in  different  eases,  such  dtff«r- 
enecs  as  regard*  general  and  local  symptom ^i— the  hitter  incident  c^ipmallMo 
the  localizations  of  the  diphtheritic  nffection — that  some  writers  have  in,*ti. 
tnted  several  varieties  of  the  di^^ease.  Without  adopting  fonnaliy  any  of 
these,  it  will  :»uffice  to  indicate  the  important  diversities  iucoutiectioawitk the 
symptomatology. 

A  marked  point  of  difference  relates  to  the  development  of  the  disiaK. 
The  attack  is  sometimes  abrupt,  beginning  with  n  chill  more  or  Ic**  pn> 
nounced,  and  followed  by  considerable  or  marked  jiyrexia,  or  the  dinette 
may  begin  with  ^symptoms  denoting  great  prostration ;  hut  not  infretpcnth 
the  development  i'S  gradual  and  insidious,  the  patient  compbuning  af  inaefimt* 
ailmentsi,  and  the  eharactcristie  affection  of  the  throat  l)eing  disrnvf^  ria 
iuj^pection  when  there  are  few  or  no  local  symptoms  pointing  t4:»  r  ruie 

of  the  disease.     After  the  development  of   the  dise&de  the  ^\  are 

naturally  divided  into  general  and  local,  the  latter  being  referable  cgpcojally 
to  the  parts  affected  with  the  diphtheritic  procesu. 

The  affection  of  the  fauee:?  ii*  rarely  accompanied  by  notable  pain  or  mx^ 
ness,  and  hence  there  is  a  liability  io  overlook  its  existence.  The  sen^ihility  "^ 
the  parts  appears,  in  some  cases^  to  be  diminished.  Deglutition  is  6omei*iac» 
painful^  but  in  other  eases  it  is  unattended  with  pain.  Incomplete  p«fihia» 
of  the  muscles  concerned  in  deglutition,  which  will  be  noticed  as  %  soqiieI»u 
sometimes  a  concomitant  of  the  disease,  giving  rise  to  more  or  T  *  "^  ntty 
of  swallowing,  especially  litpiids.     These  may  regurgitate  thn«  ^ 

If  the  exudation  be  abundant  and  loose,  pharyngt^al  rales  occur  \^iUi  ii:=fiiri- 
tiun,  especially  during  sleep.  The  breath  in  some  cases  is  notJiUy  fi?ud« 
uggesting  the  idea  of  gangrene  of  the  throat  or  lungs — events  ni»i  fre«piiiit 
I  the  history  of  the  disease.  The  ext<?nsion  of  the  false  membmne  over 
more  or  less  of  the  buccal  mueoua  surface  occasions  greater  or  less  pain  in^n* 
nection  with  the  introduction  of  food  or  drinks  into  the  mouth,  tog^nher  with 
ptyalism  and  stiffness  of  the  parts,  involving  difficulty  of  articulation  tud 
absence  of  taste.  The  affection  of  the  anterior  no  res  ia  procciled  and  »ccc»ti>' 
panied  by  a  diseharge  which  produces  excoriation  and  swelling  of  the  npp«f 
lip,  limited  to  one  side  of  the  lip  if  one  nostril  only  be  affected.  In  iithcr»if* 
nations  accessible  to  view,  on  a  mucous  surface  or  on  the  skin,  the  diphthe' 
ritic  process  gives  rise  to  more  or  less  pain  or  soreness,  and  is  attended  by  i 
sero-pumlent  discharge  variable  in  quantity,  frefjuently  ichorous,  and  uninc- 
times  fetid.  As  a  rule,  the  gravity  of  the  disease  is  comm*»nsunit'e  with  tlrt 
extent  of  the  lue^il  affection  and  the  abundance  of  the  exudation.  It  doe*  n^t 
follow  from  this  fact  that  the  gravity  depends  on  the  local  affection.  The  l*i- 
ter  may  be  a  criterion,  not  the  cause,  of  the  former.  I 

The  symptoms  denoting  an  inva8ion  of  the  larynx  are  essentia lly  thoisc 
which  belong  to  the  history  of  fibrinous  laryntriti*  or  true  cmup.    Thetn?  Iiavf 
been   already   considered.'     Coii^h,    having  more  or  less   of  the   clLaraeti^ry 
known  ns  croupous,  feebleness  of  the  voice  with  elevation  of  piteh.  or  ut^biinii.J 
and  labored,  stridnlous  respiration,  point  to  this  most  serious  l.>  i  ^ 

the  affection.     The  embarrassment  of  respiration  maybe  increjisi^x  j>...,-*.tai- 
ally,  as  in  simple  laryngitis  or  in  true  croup,  by  the  addition  of  i^pasm  iif 

*  Vide  p.  288. 
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the  muscles  of  the  glottis.  Swelling  of  the  tonsils  and  pharynx  may  he  suf- 
^cient  to  occasion  some  ohstruction  to  respiration  without  invasion  of  the 
larynx.  It  is  to  he  home  in  mind  that  laryngitis  may  he  excluded  so  long  as 
the  voice  remains  unaffected.  Diminished  respiratory  murmur  and  emharrass- 
ment  of  the  respiratory  function  out  of  proportion  to  the  amount  of  laryngeal 
obstruction,  with  the  presence  of  moist  hronchial  r&les,  denote  an  extension 
of  the  affection  to  the  bronchial  tubes. 

Passing  to  symptoms  other  than  those  directly  referable  to  the  parts 
affected  with  the  diphtheritic  process,  cases  differ  widely  as  respects  the 
amount  of  constitutional  disturbance.  Irrespective  of  an  affection  of  the ' 
larynx,  which  of  necessity  involves  great  danger,  cases  are  either  mild  or  more 
or  less  severe.  In  some  mild  cases  the  disease  is  almost  trivial,  patients  not 
taking  to  the  bed,  and  perhaps  not  keeping  within-doors ;  but,  however  mild 
cases  may  be  at  the  outset  and  during  more  or  less  of  the  career  of  the  dis- 
ease, there  is  always  a  liability  to  the  occurrence  of  diphtheritic  inflammation 
in  new  situations,  to  the  development  of  grave  symptoms,  and  to  important 
sequels.  In  the  cases  in  which  the  disease  is  mild  throughout  its  career  the 
local  affection  is  confined  to  the  fauces,  or,  exceptionally,  to  a  limited  space  in 
some  other  situation. 

In  cases  of  greater  or  less  severity  the  clinical  history  embraces  symptoms 
referable  to  the  different  anatomical  systems — namely,  the  circulatory,  cutane- 
ous, respiratory,  digestive,  nervous,  and  urinary. 

The  pulse  in  some  cases  becomes  very  frequent ;  in  other  cases  the  accel- 
eration is  moderate,  and  it  is  sometimes  slight.  In  the  course  of  the  disease 
the  pulse  is  sometimes  at  first  more  or  less  rapid,  afterward  suddenly  falling 
below  the  average  of  health.  Aside  from  frequency,  the  pulse  is  soft  or  com- 
pressible. It  is  sometimes  irregular — a  symptom  of  unfavorable  omen  if  it 
be  independent  of  pre-existing  organic  disease  of  the  heart.  Hemorrhage 
from  the  nostrils  is  not  an  infrequent  symptom,  and  it  occurs  occasionally 
from  the  throat  and  mouth.  Epistaxis  is  sometimes  so  profuse  as  to  require 
mechanical  means  for  its  arrest.  Under  these  circumstances  it  denotes  great 
gravity  and  danger,  and  hemorrhage  in  other  situations  is  to  be  regarded  as 
ominous. 

The  skin  rarely  presents  much  increase  of  heat.  In  some  cases  there  is  no 
increase,  and  not  infrequently  in  the  course  of  the  disease  the  surface  becomes 
cool  or  cold.  The  pyrexia,  as  a  rule,  is  less  than  in  most  other  acute  diseases. 
The  temperature  may,  however,  be  high.  Petechial  spots  or  ecchymoses  are 
sometimes  observed,  occurring  generally  in  connection  with  hemorrhage  from 
mucous  surfaces.  In  grave  cases  the  skin  presents  an  anaemic  aspect  even 
when  hemorrhage  has  not  occurred.  In  the  cases  in  which  the  air-passages 
become  affected  there  is  more  or  less  lividity  of  the  surface,  especially  marked 
on  the  face  and  prolabia.  The  disease  has  no  characteristic  eruption.  Eose- 
spots  are  sometimes  observed  and  other  forms  of  eruption — namely,  erythema 
nodosum,  urticaria,  and  sudamina — but  these  are  accidental. 

The  symptoms  referable  to  the  respiratory  system  are  due  to  fibrinous 
inflammation  of  the  larynx,  trachea,  and  the  bronchial  tubes.  These  have 
been  already  referred  to  among  the  symptoms  incident  to  the  local  affections 
characteristic  of  the  disease.  If  life  continue  suflScicntly  long,  false  membrane 
in  these  cases  is  expectorated,  sometimes  in  the  form  of  hollow  tubes  like  mac- 
aroni, but  generally  in  patches  of  irregular  size  and  shape. 

The  desire  for  food  is  generally  efther  notably  diminished  or  lost.  Aside 
from  pain  and  diflSculty  in  deglutition  or  the  suffering  caused  by  food  and 
drinks  when  the  mouth  is  affected,  there  is  often  an  invincible  repugnance  to 
nourishment,  so  that  in  children,  if  given  at  all,  it  must  be  forcibly  adminis- 
tered.    Vomiting  is  a  frequent,  and  in  some  cases  a  prominent,  symptom. 
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This,  tts  well  as  anorexia,  is  serious  on  account  of  ihe  iul<?rfervrirt  vtifh 
mentation.      Duirrba*!!  i^  not  uncoiuuiim.  and  in  a  (tymptotu  uf  h.u\  '^lum     In 
the  caacs  in  which  the  diphlherilic  nftectioo  extouds  into  tht*  ti 
membrane  is  ex j jelled  by  vomiting  in  the  tVinn  nf  ribbuu»,  pru. 
not  take  place  before  the  exfoliation  is  cunlJ^^ 

In  the  majority  of  cases  the  mind  is  uiuii  Slight  piustive  ddiritiiB 

occasionally  occurs,  and  ^ometimei^  the  deliritnu  i;^  dctivi*.    The  litttt^r  t]itni«tc»  i 
great  gravity  of  the  disease.     Convulsions  and  coma  are  rare,  but  lH»th  are  \>f 
occa.iional  occurrence.     C'onvulsion.s  have  been  observed  nt  all  peri^id:*  of  the 
disease^  and  coiua  is  the  forerunner  cif  a  fatal  termination.     It  is  probable  Uiit  I 
coma  and  convuUion«,  occurring  in  this  dii?ea*e»  are  generally  due  to  urasmri. 

Albuminuria  is  a  freijucnt  symptnm.     The  proportion  of  casi^is  in  wlurh  it  1 
occurs  is  variable.     It  varies  considerably  at  different  times  and  plai^iss.   ttcu- 
erally,  the  albumen  cont4iinc"d  in  the  urine  is*  small  in  amount,  but  it  i»  mm^  | 
times  abundant.    In  the  cases  in  which  it  is  abundant  the  diphtheritic  eiaJa- 
tion  is  generally  large  and  the  swelling  of  the  glands  of  the  neck  iii  ununaaliv 
great.     General  drupsy  in  connection  with  albuminuria  is  rare ;  it  Im*,  b>w. 
ever,  been  observed  in  a  small  number  of  case*.     There  may  be  evtdcnceiidf 
the  development  of  acute  Brights  disca.He^  in  which  case  ca^ts  and  usuillj? 
some  red  and  white  blood-corpuscles  will   bo  found  in  the  urinary  M^dimcat, 
Ho^maturia  has  been  observed  in  eases  j)rGi*ent»ng  the  symptoms  r»f  purpart 
or  the  hemorrhagic  diathesis.     As  in  the  other  febrile  discai*eij,  the  urino  ctm- 
tains  a  larger  amount  of  urea  than  in  health — a  tact  ehowing  an  incmMcJ  | 
waste  of  the  tissues. 

The  duration  of  the  dtaeasa  is  between  one  and  two  weeka.    In  fal4il  CA*««tt#  ] 
duration  may  fall  short  of  a  week,  death  sometimes  taking  place  within  foitj* 
eight  hours.     On  the  other  hand,  the  illness  may  continue  for  an  indtfiaixcl 
period  beyond  the  maximum  duration  of  the  career  of  the  diiioaiM},  owing  i^  | 
consecutive  affections  or  &et|uel8. 

Aside  from  the  characteristic  diphtheritic  affeetionii  which  are  profpirlj] 
components  of  the  disea.'K*,  complicati()ns  are  rare  and  accidentab  IVa- 
moaitis  is  occasiunally  developed,  and  the  affection  of  the  kidneys*^  p^H^  I 
rise  to  an  abundance  of  albumen  in  the  urine,  and  sometime-s  to  gent^ral 
drops V,  is  perhaps  to  be  regarded  as  a  complication*  The  disease,  however, 
may  be  associated  with  other  diseases.  Its  concurrence  with  scarlatina, 
measles,  and  smallpox  has  been  repeatedly  observed.  Painful  swclliiitr  »ml 
redness  of  the  joints,  like  that  in  acute  rheumatism^  is  a  rare  coropheatioo. 

The  sequels  of  this  disease  form  an  important  part  v^  the  clinical  htstuty. 
Anaemia  and  general  debility  are  likely  to  persist  for  a  condderaMp  frt?rii«i 
Feebleness  of  the  action  of  the  heart  sometimes  exists  to  such  a  degrc«  la 
to  lead  to  sudden  death  from  syncope. 

Paralysis  affecting  more  or  less  the  voluntary  and  sometimcj*  the  inrolon- 
tary  muscles  is  a  characteristic  sequel.  The  muselcs  of  the  w^A  palate  »a4 
pharynx  are  oftenest  affected »  and  paralysis  here  gpnerally  r         '  nar* 

rence  elsewhere.     The  palatine  muscles  are  snmrtirocs  u\  iKtf  ; 

course  c»f  the  disease,  but  generally  not  until  after  a  period  v,4i  viJ*^  Utwrpeu  j 
one  week  and  four  weeks  from  the  date  of  coavale«'«f»T><^f*       In  ?*  ^Htrbt  or  nn»d* 
crate  degree  the  paralysis  in  this  situation  indenor  iiuJ 

by  a  certain  amount  of  difficulty  in  deglutiiion  ami  iiid^l 

through  the  nristrils.     In  a  greater  degree  arrd    *  ^  c»f  I 

the  tesuphagus — which  is  happily  rare — there  is  \  i       ^  .wil-j 

lowing,  and  it  may  be  even  necessary  to  intrtiduce  aliment  by  meaiu  nl'  thtfl 
stomach-tube.  Under  these  circumstances  sudden  death  hnsr  been  catuied  ht| 
the  passage  of  aliment  into  the  larynx,  (hj  inspection  the  *5<»fr  palat«?  U  w^nJ 
to  be  relaxed  and  immovable.     There  often  is  atuusthesia  of  the  muciiuti  ur^ohI 


DIPHTHERIA.  1081 

brane  of  the  throat.  The  paralysis  affects  the  reflex  action,  so  that  the  pal- 
ate remains  motionless  when  irritated  with  a  pointed  instrument.  The  exist- 
ence of  paralysis  in  this  situation  is  indicated  by  a  nasal  intonation  of  the 
voice,  and  sometimes  by  a  snoring  sound  in  respiration.  The  paralysis  in 
some  cases  affects  the  tongue  and  muscles  of  the  face,  so  that  articulation  is 
difficult  and  the  patient  may  be  unable  to  perform  the  acts  of  suction  and 
whistling.     The  act  of  gargling  is  also  difficult  or  impossible. 

The  paralysis  is  sometimes  limited  to  the  muscles  of  the  palate,  pharynx, 
and  mouth,  but  not  infrequently  it  extends  to  other  muscles.  Exceptionally, 
the  paralysis  is  manifested  primarily  or  solely  elsewhere  than  in  the  throat. 
Paralysis  of  one  or  more  of  the  laryngeal  muscles,  either  unilateral  or  bilat- 
eral, and  associated  often  with  ansBsthesia  of  the  laryngeal  mucous  membrane, 
may  occur.  Paralysis  of  the  muscles  of  accommodation  of  the  eye  is  not 
uncommon,  causing  defective  power  of  adjustment  in  the  eye  for  distant  or 
near  objects.  This  disorder  is  generally  bilateral,  but  it  is  often  more  marked 
in  one  eye  than  in  the  other.  Other  muscles  of  the  eye  may  be  paralyzed, 
not  infrequently  causing  strabismus.  Amblyopia  and  transitory  amaurosis 
occasionally  occur.  There  is  reason  to  believe  that  the  amaurosis  is  some- 
times attributable  to  urasmia.  Disordered  vision  is  in  some  cases  the  first  of 
the  paralytic  sequels,  and  the  paralysis  is  sometimes  limited  to  the  organs  of 
sight.  The  other  special  senses — namely,  taste,  smell,  and  hearing — are 
sometimes  affected,  but  rarely  as  compared  with  the  sense  of  sight. 

Paralysis  of  the  extremities  is  not  a  rare  form  of  diphtheritic  paralysis. 
Certain  muscles  only  or  all. of  the  muscles  of  an  extremity  may  be  involved. 
The  lower  limbs  are  most  likely  to  be  affected,  and  paralysis  here  generally 
takes  precedence  of  its  occurrence  in  the  upper  extremities.  The  paralysis 
is  developed  gradually,  and  is  often  preceded  or  attended  by  subjective  sensa- 
tions of  tingling,  numbness,  and  coldness.  The  loss  of  power  over  the  mus- 
cles may  be  complete  or  there  may  be  different  degrees  of  paresis.  The  par- 
alysis sometimes  assumes  the  form  of  paraplegia,  sometimes  of  hemiplegia, 
or  one  of  the  upper  extremities  may  be  paralyzed  in  connection  with  paraple- 
gia, or  the  upper  limb  on  one  side  and  the  lower  limb  on  the  opposite  side 
may  be  alone  affected.  Trousseau  observed  the  paralysis  to  affect  the  different 
extremities  successively  and  recurrently.  Finally,  the  paralysis  is  sometimes 
general — that  is,  all  of  the  extremities  are  paralyzed — and  in  addition  the 
paralysis  may  involve  the  muscles  of  the  face,  the  throat,  mouth,  neck,  and 
trunk,  and  certain  of  the  involuntary  muscles.  Cases  in  which  the  paralysis 
is  so  extensive  are  extremely  rare. 

The  paralysis  is  of  the  atrophic  variety.  The  paralyzed  muscles  are 
relaxed  and  may  present  the  reaction  of  degeneration.  The  knee-phenomenon 
or  patellar  tendon  reflex  is  usually  abolished,  and  this  often  occurs  after 
an  attack  of  diphtheria,  even  when  no  paralysis  is  developed. 

Acute  ataxia,  generally  of  the  lower  extremities,  has  been  repeatedly 
observed  as  a  sequel  of  diphtheria,  without  paralysis. 

In  connection  with  the  paralysis  of  the  extremities  the  sensibility  of  the 
affected  parts,  when  tested  objectively,  is  often  intact ;  but  it  may  be  notably 
diminished  both  as  regards  the  sense  of  pain  and  touch.  Exceptionally,  there 
is  byperaesthesia  of  the  integuments. 

The  paralysis  sometimes  affects  the  intercostal  muscles  and  the  diaphragm, 
giving  rise  to  dyspnoea  and  involving  danger  from  inability  to  carry  on  the 
respiratory  acts.  The  muscles  concerned  in  defecation  are  sometimes  para- 
lyzed, causing  either  retention  of,  or  inability  to  retain,  the  feces.  In  like  man- 
ner, the  paralysis  may  affect  the  bladder,  causing  retention  and  incontinence  of 
urine.  Notable  impairment  or  loss  of  virile  power  may  be  mentioned  as  one 
of  the  rare  sequels  of  dipththeria. 
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As  regards  the  frequency  of  the  paralytic  sequels,  a  nasal  intonation  of 
tb3  voice  aud  more 'or  less  impairment  of  deglutition  are  common,  bat  par- 
alysis elsewhere  occurs  iu  a  minority  of  cases.  These  sequels  take  place  io 
cases  of  mild  as  well  as  of  severe  diphtheria. 

In  cases  of  diphtheritic  paralysis  lesions  have  been  found  in  the  oentnl 
nervous  system,  in  the  spinal  nerve-roots,  and  in  the  peripheral  nerves.  Tbe 
anatomical  basis  of  the  paralysis  does  not  seem  to  be  the  same  io  all  cuei 
In  several  cases  which  have  been  carefully  investigated  the  lesions  of  t  mal. 
tiple  degenerative  neuritis  (p.  785)  have  been  found.  The  characters  of  tbe 
paralysis,  particularly  the  usually  rapid  recovery,  are  in  favor  of  the  periph- 
eral nature  of  the  lesion  in  many  cases. 

Pathological  Character. — Diphtheria  is  a  general  disease  or  an  essen- 
tial fever.  The  pyrexia  and  constitutional  symptoms  are  not  merely  gynip. 
tomatic  of  the  inflammation  involved  in  the  local  diphtheritic  affections.  Two 
views  are  held  as  regards  the  relation  between  the  local  lesion  and  the  eonsti- 
tutional  affection.  According  to  one  view,  the  special  poison  of  diphtheria 
first  enters  the  blood,  and  the  pseudo-membranous  inflammation  of  the  throat 
or  of  other  parts  is  secondary  to  the  general  disease,  having  to  the  latter  a  rela- 
tion like  that  of  the  characteristic  local  affections  of  the  skin  and  mueoos  mem- 
branes in  the  eruptive  fevers.  According  to  the  other  view,  the  special  poison, 
consisting,  probably,  of  some  micro-organism,  enters  the  circulation  at  the 
seat  of  the  local  affection,  which  is  caused  by  the  invasion  of  the  parasite. 
It  is  probable  that  both  modes  of  invasion  occur. 

A  question  which  has  occasioned  much  discussion  and  concerning  which 
opinions  differ  is,  whether  diphtheria  and  membranous  croup  be  distinct  dis- 
eases. Regarded  from  a  clinical  point  of  view,  it  seems  to  me  clear  that  this 
question  is  to  be  answered  in  the  affirmative.  There  is,  moreover,  nothbg  in 
the  pathology  of  these  diseases  opposed  to  this  view.  It  is  established  both 
experimentally  and  clinically  that  pseudo-membranous  inflammations  of  the 
throat  may  be  produced  by  a  variety  of  causes,  such  as  inhalation  of  hot 
vapors,  the  swallowing  of  corrosive  poisons,  traumatism,  and  the  special  poi- 
sons of  various  infectious  diseases,  particularly  scarlatina,  smallpox,  and 
measles.  There  is  no  ground  for  the  assumption  that  aside  from  these  causes 
the  diphtheritic  virus  is  the  only  one  capable  of  causing  pseudo-membnnoos 
laryngitis.  So  far  as  known,  the  pseudo-membranous  exudations  produced  bj 
these  various  causes  are  anatomically  identical,  there  being  nothing  as  jet 
demonstrated  which  distinguishes  the  exudations  of  diphtheria.  In  addition 
to  the  pseudo-membranous  laryngitis  which  is  produced  by  the  special  poison 
of  diphtheria  (diphtheritic  croup),  the  author  recognizes  a  pseudo-membnn- 
ous  laryngitis  which  has  been  described  in  a  previous  article  as  true  or  mem- 
branous croup.  The  latter  affection  is  distinguished  from  diphtheria  by  the 
following  circumstances:  In  true  croup  the  exudation  occurs  primarily  in  the 
larynx,  or,  if  the  tonsils  and  pharynx  be  coincidently  involved,  the  exudation 
does  not  extend  to  the  nares  or  the  oesophagus,  nor  does  it  occur  in  other  sit- 
uations. A  considerable  enlargement  of  the  cervical  glands  does  not  occur. 
Albuminuria  is  not  a  symptom.  The  pyrexia  and  other  general  symptoms 
are  purely  symptomatic  of  the  local  inflammation.  The  disease  is  spondic, 
not  epidemic.  It  affect4s  children  almost  exclusively.  It  is  never  followed 
by  paralytic  affections.  There  is  no  evidence  of  its  contagiousness.  The 
relative  distinctive  features  of  the  two  diseases  are  epitomized  by  saying  that 
diphtheria  is  a  general  disease  or  an  essential  fever,  whereas  the  so-called  true 
croup  belongs  among  the  local  diseases. 

A  diphtheritic  affection  of  the  thn>at  occurs  as  an  element  of  scarlatina, 
and  the  two  diseases  may  exist  in  combination.    The  combiDatioo  of  the  two 
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diseases  is  the  probable  explanation  of  reported  instances  in  which  patients 
irith  scarlet  fever  apparently  communicated  diphtheria,  and  vice  versa.  The 
following  instance  came  under  my  observation  :  The  patient,  a  boy  aged  four 
years,  had  well-marked  diphtheria  and  no  eruption.  After  convalescence  he 
became  affected  with  complete  hemiplegia  and  general  dropsy,  the  urine  denot- 
ing acute  diffuse  nephritis.  During  his  convalescence  a  sister  was  attacked 
with  scarlet  fever,  the  efflorescence  being  abundant.  The  boy  had  the  sequels 
of  both  scarlatina  and  diphtheria,  following  what  appeared  to  be  purely  an 
attack  of  the  latter,  and  he  communicated  to  his  sister  the  former  and  not  the 
latter  disease. 

Causation. — Diphtheria  is  eminently  an  epidemic  disease.  Sporadic  cases, 
however,  occur,  and  of  late  years  in  large  cities  the  disease  is  never  wholly 
extinguished.  Diphtheria  is  a  contagious  disease.  Evidence  of  this  is  found 
io  instances  in  which  the  disease  has  followed  the  accidental  introduction  of 
some  of  the  diphtheritic  exudation  into  the  mouth,  nostrils,  eyes,  or  wounds 
of  the  skin.  Many  such  instances  have  occurred  among  physicians  in  attend- 
ance upon  diphtheritic  patients.  These  cases  prove  that  the  contagium  is 
present  in  the  diphtheritic  exudation.  It  is  true  that  Trousseau  and  Peter 
failed  to  produce  the  disease  in  themselves  by  voluntary  inoculation,  but  a 
similar  immunity  in  individuals  exists  toward  many  diseases  the  contagious- 
ness of  which  is  acknowledged.  In  this  regard  positive  evidence  outweighs  any 
number  of  negative  facts.  The  experimental  inoculations  of  animals  with  diph- 
theritic exudation  has  not  yielded  decisive  results.^  Further  evidence  of  the 
contagiousness  of  diphtheria  is  afforded  by  the  introduction  of  the  disease  into 
situations  where  it  had  not  previously  existed  by  patients  coming  from  situ- 
ations in  which  it  was  prevailing.  There  are  some  instances  recorded  of  the 
special  poison  being  transported  by  individuals  who  do  not  themselves  become 
infected  with  the  disease,  but  such  cases  are  rare.  The  contagium  of  diphthe- 
ria often  adheres  tenaciously  to  localities  where  it  has  once  gained  a  foothold. 
Thus  the  disease  has  been  contracted  by  those  occupying  rooms  where  many 
months  before  there  has  been  a  patient  affected  with  diphtheria.  Observa- 
tions have  been  reported  which  show  the  possibility  of  the  transmission  of 
the  diphtheritic  poison  by  means  of  milk.^ 

Defective  sewerage,  imperfect  ventilation,  overcrowding,  and  other  unsan- 
itary conditions  favor  in  no  small  degree  the  development  of  the  disease  in 
both  its  sporadic  and  epidemic  form.  It  is  probable  that  this  effect  is  pro- 
duced, not  by  the  spontaneous  generation  of  the  diphtheritic  contagium,  but 
by  a  favorable  influence  upon  the  multiplication  of  the  disease-germs  outside 
of  the  body  or  by  increasing  the  susceptibility  of  the  persons  exposed  thereto. 
Diphtheria,  however,  is  not  infrequent  under  the  best  hygienic  surroundings. 

Sporadic  cases  occur  under  circumstances  which  seem  to  render  it  impos- 
sible that  the  special  germ  of  diphtheria  had  been  introduced  from  without ; 
bat  a  similar  apparently  spontaneous  development  of  other  contagious  diseases 
occurs,  so  that  these  instances  cannot  overthrow  the  general  belief  in  the  con- 
tagiousness of  diphtheria.  Still,  it  remains  true  that  it  is  often  impossible  to 
trace  the  source  of  infection  in  cases  of  diphtheria. 

The  susceptibility  to  diphtheria  is  not  equal  at  all  periods  of  life.  This 
sasceptibility  is  greatest  between  two  and  seven  years  of  age.     After  this 

*  Some  experimenters  have  sneceeded  in  producing  a  psendo-membranous  inflamma- 
tion of  mucous  membrane  by  inoculation  with  diphtheritic  exudations;  but  the  results 
of  the  careful  experiments  of  Curtis  and  Satterthwaite,  and  thoee  of  H.  C.  Wood  and 
Formad,  are  opposed  to  the  doctrine  that  diphtheria  can  be  produced  in  animals  by 
inoculation. 

'  Vide  article  by  Hart  in  />*oc  of  Intemalional  Med,  Congren  of  1881. 


1084  DIPHTHERIA.—MILK  SICKNESS. 

period  the  susceptibility  progressively  diminishes,  but  it  exists  in  considenhle 
degree  even  in  adults.  During  the  first  year  of  life  diphtheria  is  rare.  Cir- 
cumstances  pertaining  to  sex,  social  position,  occupation,  etc.  do  not  appeu 
to  be  connected  with  the  causation.  Diphtheria  occurs  at  all  seasons  of  tie 
year,  but  it  is  most  frequent  during  cold,  moist,  and  changeable  weather,  per- 
haps  because  then  ordinary  inflammations  of  the  throat  are  most  common, 
and  these  may  increase  the  readiness  with  which  the  diphtheritic  viru8  gaioi 
entrance  to  the  system.  One  attack  of  diphtheria  does  not  protect  agtinst 
subsequent  attacks.  The  period  of  incubation  is  generally  between  two  tod 
eight  days  ;  it  may,  however,  be  longer. 

Some  persons  are  much  more  susceptible  to  diphtheria  than  others.  It  ii 
often  impossible  to  explain  to  what  this  increased  susceptibility  is  doe.  but 
sometimes  it  is  associated  with  chronic  enlargement  of  the  tonsils  or  with  t 
tendency  to  simple,  catarrhal  inflammations  of  the  throat. 

Epidemics  of  diphtheria  are  irregular  in  their  occurrence.  It  is  a  remark- 
able fact  that  they  were  scarcely  known  in  America  from  the  time  of  the  epi- 
demic  in  1771,  described  by  Bard,  to  about  1856,  and  since  the  latter  date  thej 
have  occurred  in  all  parts  of  the  continent.  The  disease  is  often  limited  in  ita 
prevalence  in  particular  sections  to  a  circumscribed  area.  For  example,  it  bu 
been  observed  to  be  restricted  to  a  few  houses  or  a  single  house  or  to  a  narrow 
strip  of  land  on  the  banks  of  a  stream.  The  special  cause  seems  to  require 
auxiliary  causes,  at  present  unknown,  which  are  peculiar  to  certain  localities. 

Epidemics  difler  as  regards  certain  features  of  the  disease  and  the  rate  of 
fatality.  In  some  epidemics  there  is  an  unusual  tendency  to  an  invasion  of 
the  larynx,  and  the  amount  of  exudation  in  other  situations  is  unusuallj 
large  in  the  majority  of  cases.  In  other  epidemics  the  local  affection  is  wn- 
fined  to  the  fauces,  as  the  rule,  and  the  disease  is  generally  mild.  In  respect 
to  variations  at  different  times  and  places,  diphtheria  resembles  other  epidemic 
diseases. 

As  has  already  been  mentioned,  nothing  is  positively  known  as  to  tbe 
nature  of  the  special  cause  of  diphtheria.  There  is  some  basis  for  the  view 
that  we  include  under  the  general  name  of  diphtheria  diseases  dependent  upon 
different  causes.  It  is  not  probable  that  the  diphtheritic  inflammations  of 
the  throat  which  are  often  secondary  to  various  infectious  diseases,  partica- 
larly  scarlatina,  but  also  to  measles,  smallpox,  typhoid  fever,  and  erysipelas, 
are  caused,  as  a  rule,  by  the  same  infectious  agent  which  produces  primary 
diphtheria.  There  are  also  some  writers  who  hold  the  opinion  that  even 
primary  diphtheria  may  be  produced  by  various  special  causes,  with  corre- 
sponding differences  in  anatomical  and  clinical  characteristics ;  but  this  riew 
is  far  from  proven. 

Diagnosis. — It  is  important  to  define  clearly  the  comprehensiveness  of 
the  term  diphtheria  in  respect  to  diagnosis.  Some  physicians  are  accustomed 
during  an  epidemic  to  consider  cases  of  simple  or  follicular  pharyngitis  as 
cases  of  diphtheria.  This  is  sanctioned  by  writers  who  recognize  as  a  varietr 
of  the  disease  '^  catarrhal  diphtheria ;"  that  is,  diphtheria  without  the  local 
diphtheritic  characteristics.  It  is  perhaps  a  rational  supposition  that  tbe 
special  cause  may  give  rise  to  a  pharyngeal  inflammation  and  pyrexia  with- 
out fibrinous  exudation ;  but,  however  rational,  this  is  only  a  supposition. 
On  the  other  hand,  it  is  well  known  that  pharyngitis  without  diphtheritic 
characters  is  a  common  affection.  False  statistics  in  regard  to  dctth-rate, 
and  erroneous  conclusions  respecting  the  effect  of  treatment,  can  be  avoided 
only  by  recognizing  as  an  essential  criterion  the  local  diphtheritic  chanc- 
teri.stics.  Adopting  this  rule,  the  diagnosis  cannot  be  positive  prior  to  tbe 
membranous  exudation,  which  may  be  preceded  for  a  variable  period  bj 
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pyrexia  and  other  general  symptoms.  These,  from  their  violence,  may  mis- 
lead, unless  an  examination  of  the  throat  he  made.  Thus,  I  have  known  an 
attack  with  high  fever  and  delirium  shortly  after  confinement  to  he  mistaken 
for  a  time  for  puerperal  fever.  When  it  is  an  intercurrent  disease  in  the 
coarse  of  another  fever,  it  is  liahle  for  some  time  to  he  overlooked.  In  a  case 
related  to  me  hy  a  medical  friend,  there  heing  notahle  ahdominal  tenderness 
and  great  prostration,  the  disease  for  twenty-four  hours  was  supposed  to  he 
acute  peritonitis. 

The  diagnosis  is  easy  when  the  local  manifestations  have  taken  place.  The 
only  liahility  to  error  is  in  confounding  with  the  diphtheritic  affection  pharyn- 
gitis or  tonsillitis  with  a  deposit  of  mucus  or  an  ahundant  follicular  secretion. 
The  appearance  in  some  cases  resemhles  that  of  a  true  exudation.  The  dis- 
tinctive points  are  the  following :  A  deposit  of  mucus  or  of  follicular  secretion 
is  generally  limited  to,  or  especially  marked  over,  the  tonsils ;  it  can  be  wiped 
off,  but  is  not  removable  in  strips ;  it  may  be  seen  to  dip  into  the  follicular 
depressions ;  and  it  is  often  thrown  off  within  twenty-four  or  thirty-six  hours. 
Od  the  other  hand,  a  diphtheritic  exudation  has  the  characters  of  a  false 
membrane ;  it  generally  extends  more  or  less  over  the  soft  palate  and  uvula ; 
if  removed  it  comes  away  in  strips ;  and  it  is  never  exfoliated  in  thirty-six 
hours. 

Prognosis. — The  proportions  of  deaths  in  collections  of  cases  reported  by 
different  observers  present  much  variation.  This  is  measurably  due  to  the 
fact  that,  irrespective  of  treatment,  the  fatality  in  different  epidemics  varies 
within  widelv-separated  limits.  The  variations  in  statistics  are  also  due  in  a 
measure  to  the  error  of  confounding  with  diphtheria  pharyngitis  or  tonsillitis 
with  follicular  secretion,  and  the  error  of  applying  the  name  diphtheria  to  all 
cases  of  sore  throat  occurring  during  an  epidemic.  Without  attempting, 
therefore,  to  express  the  average  death-rate  in  figures,  it  must  suffice  to  say 
that  it  is  sometimes  very  large  and  sometimes  comparatively  small. 

The  danger  is,  first,  from  an  invasion  of  the  larynx.  Of  the  cases  in  which 
the  air-passages  become  involved  the  vast  majority  end  fatally.  The  prog- 
nosis in  these  cases  is  always  exceedingly  unfavorable.  Apnoca  either  causes 
or  contributes  largely  to  the  fatal  result  whenever  the  larynx  becomes 
involved.  The  patient  cannot  be  considered  as  secure  against  diphtheritic 
laryngitis  so  long  as  the  career  of  the  disease  continues,  but  the  danger  from 
this  source  progressively  diminishes  after  the  first  week. 

The  danger  is,  second,  from  asthenia  or  exhaustion.  The  violence  of  the 
disease  may  destroy  life  within  forty-eight  hours  from  the  date  of  the  attack, 
or  perhaps  even  at  an  earlier  period.  In  these  cases  the  disease  is  truly 
called  malignant.  Using  the  language  of  metaphor  for  the  want  of  precise 
knowledge  of  the  general  conditions  on  which  the  fatality  in  these  cases 
depends,  the  vital  powers  are  said  to  be  overwhelmed  with  the  force  of  the 
disease ;  but  in  the  larger  proportion  of  the  cases  in  which  the  disease  proves 
fatal  by  asthenia  the  powers  of  life  are  gradually  exhausted,  and  death  takes 
place  in  the  second  week.  In  the  cases  in  which  the  larynx  is  unaffected  the 
prognosis  is  always  unfavorable  if  the  diphtheritic  membrane  extend  from 
the  fauces  into  the  posterior  and  anterior  nares,  if  it  pervade  extensively  the 
buccal  membrane,  or  if  it  exist  abundantly  in  other  situations.  The  septic 
and  gangrenous  forms  of  diphtheria  offer  an  especially  unfavorable  prognosis. 
Other  unfavorable  prognostics  are — frequent  vomiting,  diarrhoea,  copious 
epistaxis  or  hemorrhage  in  other  situations,  great  frequency,  irregularity,  or 
feebleness  of  the  pulse,  coldness  of  the  surface,  abundance  of  albumen  in  the 
urine,  convulsions,  delirium,  and  coma. 

A  fact  important  to  be  borne  in  mind  is  the  liability  to  sudden,  fatal  syn- 
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cope  in   this  disease.     It  nmy  occur  in  cases  which,  as  regard*  the 
symptoms,   do   not   present  an   appearance   of   ^reat   gravity.     It   p 
fidlows  some  uiiujiual  exertion,  ue  in  gettiiij:  out  of  hed  ;  and  it  has 
knovrii  to  occur  even  during  convalcticence.      It  u  prt)bablc  that  in 
the  casen  in  which  a  fatal  result  occurs  suddenly  ur  unexpectedly  the  dttlh  i 
occasioned  by  the  formation  of  a  thrombtKs  in  the  right  cavities  of  the  \\tiril 
It  may  aljio  be  referable  to  parenchymatous  degeneration  of  the  hi-art. 

The  paralytic  affections  which  are  liable  to  supervene  do  not,  in  "i  firri! 
involve  danger.    The  danger  incident  to  these  affections  relator  to 
in  the  eases  in  which  deglutition  is  extremely  difficult  or  impof^iiM^    ^4.  *  ^a 
apnoea  when  the  respiratory  muscles  are  involved  in  the  paralysis. 

Treatment. — With  reference  to  therapeutical  indications  it  b  conTenirni 

to  divide  cases  into  those  with  and  those  without  a  diphlhcritlc  u'^ 
the  larynx.     The  treatment  of  cases  in  which  the  larynx  doei^  n 
affected  will  be  considered  first.       The  indicatious  in  these  ca£Ci»  iclau 
the  general  condition  and  to  the  local  affection. 

It  is  obvious  that  views  which  relate  to  the  pathological  connection  betwf^ 
the  pharyngeal  affection  and  the  general  condition  muj^t  have  great  iiiflu 
upon  the  rational  indications  as  regards  local  treatment  If  the  dii 
produced  by  bacterial  germs  or  organisms,  which,  received  into  the  mo 
nostrils,  find  a  habitat  generally  in  the  mucous  membrane  of  the  throat,  nn 
that  generated  here  are  broods  of  parasite's  which  migrate  into  adjacent  |Kif1 
and  int^  the  blood,  it  is  a  reasonable  supposition  that  local  treatment  \»  fin 
in  iuj  porta  nee.  According  to  this  view,  the  object  is  to  destroy  th<3 
as  early f  i|ulek1y,  and  effectually  as  possible.  There  is  sufficient  prob 
of  the  correctness  of  this  riew  to  dictate  the  propriety  of  making 
different  articles  and  methods  with  reference  to  a  purasittcichil  efei 
Another  Wew  renders  local  treatment  rationally  important — namely,  liu 
which  attributes  the  general  symptoms,  in  a  greater  or  less  Hoirr^'^,  m  th 
absorption  of  septic  matter,  not  acropting  the  theory  that  the  i^ 
of  this  matter  is  due  to  a  specific  diphtheritic  organism.  Ai 
vieWj  it  is  a  reasonable  suppt^sition  that  to  prevent  septicjcmin  i??*  an  imf 
object  of  local  treatment.  Rational  considerations,  however,  no  malt 
strongly  they  may  seem  to  be  supported  by  morbid  anatomy^  tojjethpr  wid 
accepted  doctrines  of  etiology  and  pathology,  arc  never  sufficient  for  tli 
establishment  of  therapeutical  rules  without  the  result^i  of  ctinieal  exf 
ence.  Making  proper  allowance  for  the  variableness  of  the  disi^ase  in  T 
ent  epidemics,  we  have  not,  at  present,  snfHcient  clinical  data  for  deten 
the  relative  value  of  the  different  kinds  of  either  the  local  or  the 
treatment  of  diphtharia,  and  w^e  lack  the  important  standpoinl  for  decidin 
upon  the  influence,  collectively,  of  all  kinds  of  treatment- — natnety,  the  ma 
fality  when  the  disease  is  allowed  to  pursue  its  course  una^ected  bj  an 
therapeutical   measures. 

Causric  and  irritating  applications  to  the  throat — ^amely^  the  nitrate  4 
silver,  hydrochloric  acid,  the  sulphate  of  copper,  and  the  strong  solution**  (4 
the  pern  it  rate  or  persulphate  of  iron — ^have  heretofore  been  in  vn^-nr  Th<f 
are  still  employed  by  some  practitioners,  and  their  use  is  sani' 
st4indurd  authors.  They  are  objected  to  on  the  foUuwing  ra' 
Impairing  the  continuity  of  tissue  facilitates  the  entrance  uf  orpinii 
septic  matter  into  the  system;  and  observation  teaches  that  si^^'^f'T- 
theritic  exudation  is  liable  to  occur  in  any  situation  on  the  tnn 
skin  in  which  there  is  abrasion;  as.  for  example,  after  the  a|-i-MiMi 
blister.  Many  physicians  have  testified  to  the  apparent  hurtfulnrj»s  of  thii 
applications.     On  the  other  hand,  testimony  of  their  usefulness  is  not  waot^ 


I 


A 


DIPHTHERIA.  1087 

ing.  A  medical  friend  of  much  experience  is  convinced  that  hy  the  prompt 
and  thorough  application  of  nitric  acid,  if  the  part  primarily  afiected  can  he 
seen  and  reached,  the  progress  of  the  disease  may  with  certainty  he  arrested. 
He  claims  that  want  of  success  can  only  he  explained  hy  lack  of  thorough- 
ness in  the  application.  It  should  he  made  hy  hringing  into  contact  over  the 
whole  of  the  affected  part  either  lint  or  several  thicknesses  of  linen  cloth 
holding  the  acid,  with  sufficient  pressure  for  the  acid  to  penetrate  the  exuda- 
tion and  act  upon  the  underlying  tissue. 

Cauterizing  applications  have  of  late  years,  to  a  great  extent,  given  place 
to  those  supposed  to  he  useful  hy  means  of  a  disinfectant  or  antiseptic  effect. 
Remedies  applied  for  this  effect  are  carholic  acid,  salicylic  acid,  permanganate 
of  potassa,  chloral  hydrate,  sulphite  of  soda,  henzoate  of  soda,  suhsulphate 
of  iron,  hromine,  oil  of  turpentine,  and  the  chlorate  of  potassa.  Two  or  more 
of  these  are  sometimes  comhined.  The  applications  in  a  liquid  form  may  he 
made  by  means  of  a  probang,  a  camel's-hair  brush,  or  a  spray-producer.  The 
latter  is  preferable,  especially  in  children.  The  salicylic  acid  is  conveniently 
applied  in  the  form  of  a  dry  powder  combined  with  bismuth,  or  it  may  ho 
used  in  the  form  of  a  solution  of  salicylate  of  sodium  (7  parts  to  100  of  water). 
The  chlorate  of  potassa  may  be  taken  dry  into  the  mouth,  combined  with  pul- 
verized sugar.  It  is  to  be  remembered  that  the  absorption  of  large  quantities 
of  chlorate  of  potassa  is  often  attended  with  danger.  The  applications  are  to 
he  made  hy  means  of  injections  into  the  nostrils  if  the  exudation  be  seated  in 
the  Schneiderian  membrane.  Whatever  be  the  disinfecting  or  antiseptic  arti- 
cles employed,  they  should  not  be  concentrated  sufficiently  to  cause  local  irri- 
tation, and  they  should  be  repeated  at  short  intervals.  Oertel  advises  a  spray 
from  a  solution  of  the  chlorate  of  potassa  and  salicylic  acid,  with,  in  severe 
cases,  the  addition  of  the  permanganate  of  potassa,  to  be  continued  for  a  quar- 
ter of  an  hour  and  repeated  every  hour  or  even  every  half  hour.  The 
thorough  cleansing  of  the  affected  parts  by  gargling  or  injections  with  tepid 
wat€r  holding  some  disinfectant  in  solution  is  an  important  part  of  the  local 
treatment.  Oertel  attaches  much  importance  to  the  promotion  of  suppura- 
tion, and  advises  for  this  end  the  frequent  inhalation  of  hot  steam.  Various 
solutions  have  been  used  as  local  applications  with  the  view  of  dissolving  the 
false  membrane.  For  this  purpose  lime-water,  lactic  acid,  pepsin,  trypsin,  and 
papayotin  have  been  employed,  but  it  is  uncertain  whether  they  exert  any 
decidedly  favorable  influence.  When  there  is  much  fever  swallowing  bits  of 
ice  is  grateful  to  the  patient. 

The  degree  of  efficacy  to  be  attributed  to  local  treatment,  and  the  partic- 
ular applications  to  be  preferred,  are  to  be  settled  by  further  clinical  experi- 
ence. Physicians  differ  as  to  the  importance  of  topical  applications  and  as 
regards  preferences  among  those  which  are  in  use.  In  view  of  the  deficiency 
of  data  for  exact  conclusions  the  opinions  of  individual  observers  will  have 
weight  in  proportion  to  their  opportunities  for  observation  and  the  confi- 
dence placed  in  their  opinions. 

With  reference  to  the  general  treatment,  if  the  germ  theory  be  adopted  it 
is  a  legitimate  purpose  of  clinical  observation  to  discover  a  remedy  to  be  taken 
into  the  system  for  a  parasiticidal  effect.  Several  remedies  are  supposed  to 
have  this  effect.  Some  physicians  attribute  to  the  sulphites  efficacy  in  this 
way,  given  in  full  doses  after  short  intervals.  Twenty  or  thirty  grains  of  the 
sulphite  of  sodium  may  be  repeated  every  two  or  three  hours.  The  sulpho- 
carbolate  of  sodium,  in  doses  of  a  scruple  to  an  adult  every  hour  or  two,  in 
the  practice  of  a  medical  friend  of  much  experience,  has  seemed  to  him  to  be 
signally  useful.  This  remedy,  improperly  prepared,  is  sometimes  extremely 
offensive  to  the  taste,  but,  properly  prepared  and  given  with  an  agreeable  syrup, 
\%  is  not  repulsive.    The  henzoate  of  sodium,  given  hourly  in  doses  aggregating 
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in  twenty-four  hours  between  fifteen  and  twenty-five  grammes,  has  been  us<m1 

with  apparent  benefit  in  Germany,  but  it  has  no  special  efl&cacy.    It  isdaimwi 

3  (by  Dr.  E.  W.  Chapman,  on  the  basis  of  clinical  experience,  that  alcohol,given 

^»       * /early  and  as  largely  as  can  be  borne  without  symptoms  of  alcoholism,  acts  is 

^^-^  /  an  antidote,  and  that,  conjoined  with  quinia,  it  is  an  ciFective  curative  ajrent 

V      Calomel,  corrosive  sublimate,  and  other  preparations  of  mercury,  given  in  fr^ 

quently-repeated  doses,  are  recommended  for  their  germicide  etfects.  and  have 

apparently  proved  useful.     Pilocarpine  has  been  administered  internally  with 

the  idea  that  by  inducing  abundant  secretion  it  aids  in  the  detachment  of  the 

false  membrane,  but  the  favorable  results  at  first  reported  as  following  the 

use  of  this  remedy  have  not  been  confirmed  by  subsequent  experience.    We 

may  hope  that  for  this  disease  and  for  other  infectious  diseases  remedies  may 

be  discovered  which  will  have  a  controlling  influence,  like  that  of  quinia  in 

the  malarial  fevers ;    but  at  present  we  know  of  no  drug  which  exerta  t 

specific  curative  influence  over  diphtheria. 

Aside  from  remedies  for  a  special  controlling  influence,  in  view  of  the  fart 
that  if  the  larynx  be  not  afi'ected  the  danger  is  chiefly  from  asthenia,  the  great 
object  of  treatment  is  support.  Much  importance  belongs  to  alcohol  as  the 
most  efficient  factor  in  the  supporting  treatment.  The  principles  which  should 
govern  its  employment  are  the  same  as  in  the  essential  feverd  and  in  other  diju 
eases  tending  to  destroy  life  by  asthenia.  These  principles  need  not  here  he 
repeated.  In  this  disease,  as  in  the  essential  fevers,  there  is  sometimes  t 
notably  increased  tolerance  of  alcoholics.  Jenner  cites  a  ease  in  which  two 
drachms  of  brandy  were  given  hourly  with  advantage  to  a  child  three  yean 
of  age.  In  a  case  of  great  severity  which  came  under  my  observation  half  an 
ounce  of  brandy  was  given  hourly,  the  patient  being  thirteen  years  of  age, 
without  any  excitant  effect,  the  case  ending  in  recovery.  In  the  use  of  alco- 
holics the  physician  is  to  be  guided  by  the  indications  and  by  carefully  watch- 
ing the  immediate  effects.  Alimentation  is  an  essential  part  of  the  treatment. 
The  diet  should  be  concentrated  and  highly  nutritious,  and  it  should  embrace 
•  I  the  necessary  variety  of  alimentary  principles.  Milk  meets  pre-eminently  these 
req  uirements.  A  serious  diflSculty  in  the  treatment  often  arises  from  the  invin- 
cible repugnance  to  nutriment,  and  sometimes  from  the  persistence  of  vomit- 
ing. Owing  to  the  difficulty  of  alimentation  in  some  eases,  and  sometimes  a 
want  of  appreciation  of  its  importance,  death  takes  place  from  innutrition. 
Of  tonic  remedies,  the  sulphate  of  quinia  and  the  tincture  of  the  chloride 
of  iron  arc  very  useful. 

The  measures  heretofore  known  as  antiphlogistics — namely,  bloodletting, 
general  or  local,  purgation,  emetics,  and  nauseants — are  rationally  contraindi- 
cated  by  the  simple  fact  that  the  danger  is  not  from  the  inflammatory  mani- 
festations of  the  disease,  but  from  the  general  condition  which  tend*  to 
destroy  life  by  asthenia.  Clinical  experience  has  abundantly  shown  these 
measures  to  be  injurious.  Blisters  and  other  counter-irritant  measures  are 
not  to  be  employed,  occasioning,  as  they  are  likely  to  do,  new  foci  of  diph- 
theritic inflammation. 

Symptoms  incidental  to  the  disease  claim  palliative  treatment.  Vomiting 
is  to  be  relieved  by  bi.smuth,  creasote,"  hydrocyanic  acid,  etc.  Diarrhoea  calk 
for  opium  and  astringents.  Anodynes — that  is,  opium  or  its  succedanea,  the 
bromides,  or  the  chloral  hydrate — are  often  indicated  by  restlessness  and  vigil- 
ance.    Hemorrhage  indicates  the  use  of  haemostatics  topically  and  internally. 

The  treatment  of  cases  in  which  diphtheritic  laryngitis  becomes  developed 
involves  the  same  general  principles  as  that  of  cases  without  the  laryngeal 
affection  ;  but,  in  addition,  measures  are  indicated  to  hasten  the  separation 
of  the  false  membrane  within  the  larynx,  precisely  as  in  cases  of  larvngitta 
with  false  membrane  disconnected  from  diphtheria ;  that  is,  in  cases  of  spo- 
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radic  or  primary  so-called  true  croup.  The  most  efficient  of  the  measures  for 
this  end  is  the  inhalation  of  warm  vapor  or  steam.  With  reference  to  this 
measure  and  other  points  relating  to  the  treatment  directed  to  the  laryngeal 
affection  the  reader  is  referred  to  the  article  on  Laryngitis  with  Fibrinous 
Exudation.^ 

The  rules  with  respect  to  tracheotomy  when  the  danger  from  laryngeal 
obstruction  is  imminent  are  the  same  as  in  cases  of  primary  croup.  There  is 
undoubtedly  less  hope  of  success  from  surgical  interference  than  in  the  latter 
affection.  With  reference  to  the  propriety  or  importance  of  the  operation, 
however,  the  simple  question  is,  Are  lives  ever  saved  by  it  ?  This  question 
is  undoubtedly  to  be  answered  in  the  affirmative.  The  question,  How  many 
lives  are  saved  ?  is  of  less  importance  in  its  practical  bearing.  If  lives  be 
ever  saved  by  tracheotomy  in  diphtheria,  a  practitioner  is  reprehensible  if  he 
allow  a  patient  to  die  from  laryngeal  obstruction  without  opening  the  trachea. 
The  patient  is  entitled  to  the  chance  of  being  saved  by  the  operation,  how- 
ever small  that  chance  may  be. 

The  method  of  treating  laryngeal  stenosis  by  passing  a  tube  into  the  larynx 
(intubation)  has  been  practised  with  considerable  success  by  Br.  O'Dwyer  of 
New  York,  and  has  been  recently  advocated  by  him.  Other  practitioners  have 
in  general  had  less  favorable  results  in  employing  this  method  than  those 
obtained  by  Dr.  O'Bwyer.  Experience  is  not  yet  sufficient  to  determine  the 
value  of  intubation  of  the  larynx  in  cases  of  diphtheria  and  croup. 

The  propriety  of  precautions  against  contagion  has  been  already  referred 
to.  Patients  affected  with  the  disease  should  be  at  once  isolated.  When- 
ever practicable,  the  removal,  especially  of  children  between  three  and  twelve 
years  of  age,  from  an  infected  house  or  district  is  advisable.  Thorough  dis- 
infection of  the  dejections,  of  all  articles  which  have  been  in  contact  with 
patients,  and  of  the  apartments  which  they  have  occupied  is  to  be  enjoined. 
Auxiliary  causes  are  to  be  sought  after  in  defective  sewerage  or  drainage,  over- 
crowding, want  of  ventilation,  etc.,  and  these  removed  if  discovered. 

The  diphtheritic  paralyses  may  be  treated  by  massage,  by  the  employment 
of  the  galvanic  current,  and  by  hypodermic  injections  of  small  doses  of 
strychnine. 

Milk  Sickness. 

During  the  early  decades  of  this  century  the  disease  known  in  the  lower 
animals  as  the  h'emblex,  and  in  human  beings  as  the  viiik  sifivifsf,  prevailed 
extensively  in  many  of  the  frontier  settlements  of  what  were  then  the  West- 
em  and  South-western  States  of  this  country.  The  disease  has  gradually 
receded  before  the  advances  of  improved  agriculture,  but  it  still  retains  a  foot- 
hold in  certain  districts  where  it  has  been  endemic.  The  States  in  which 
the  disease  has  most  frequently  been  observed  are  Indiana,  Illinois,  Ohio, 
Kentucky,  Tennessee,  Missouri,  and  Michigan ;  but  cases  have  occurred  in 
Western  Pennsylvania,  Virginia,  Alabama,  Georgia,  and  North  and  South 
Carolina.  The  disease  is  not  known  to  have  occurred  east  of  the  Alleghany 
Mountains,  west  of  the  Great  American  Desert,  or  in  the  countries  of  the  Old 
World.  The  descriptions  of  the  disease,  coming  as  they  do  in  great  part  from 
recently-settled  regions  where  medical  science  has  not  reached  a  high  develop- 
ment, are  very  imperfect.  Notwithstanding  the  doubt  which  has  been  cast  upon 
the  very  existence  of  the  disease  as  a  specific  affection  by  some  authors,  and 
the  little  attention  which  it  has  received  in  medical  literature,  there  is  suffi- 
cient evidence  for  the  recognition  of  a  peculiar  and  specific  disease  which  has 
received  the  names  already  mentioned. 

» Vide  p.  291. 
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The  name  milk  sickness  is  based  upon  the  belief  that  the  disease  is  con. 
municated  to  man  by  the  use  of  the  milk  of  cows  affected  with  the  tremblw. 
This  name  is  objectionable,  on  the  ground  that  there  is  evidence  of  comoitt. 
nicability  also  by  the  use  of  the  flesh  of  animals  thus  affected. 

The  disease  affects  primarily  herbivorous  animals,  especially  cattle,aDdlesgfi^ 
quently  horses,  sheep,  goats,  and  wild  animals.  Unweaned  calves,  lambs,  and 
colts  are  especially  liable  to  the  disease.  Animals  giving  milk  do  notniDife^ 
the  characteristic  symptoms  so  soon  as  those  which  are  not  giving  milk. 

The  leading  symptoms  of  trembles  occurring  in  cattle  are  at  first  languor, 
indisposition  to  exercise,  and  abstinence  from  food,  and  then,  when  the  di^. 
ease  is  fully  developed,  weakness,  so  that  the  animal  is  unable  to  stand 
upright ;  trembling,  thirst,  obstinate  constipation,  a  lustreless  and  congested 
condition  of  the  eyes,  coolness  of  the  surface  of  the  body,  and  laboivd 
respiration.  Convulsions  may  occur.  Most  writers  mention  a  peculiirly 
offensive  odor  of  the  breath.  Mild  cases  occur,  but  generally,  if  the 
symptoms  be  well  marked,  death  takes  place  within  a  few  hours  or  t  few 
days  after  the  first  manifestations  of  the  disease.  A  predisposing  cause  of 
an  attack  often  is  fatigue.  Exercise  is  sometimes  employed  to  determine 
whether  the  disease  exist  in  a  latent  or  prodromic  stage.  Thus,  cattle-deal- 
ers in  milk-sick  districts  oden  chase  the  animals  for  a  while  in  order  to  test 
their  freedom  from  trembles. 

The  disease  is  most  common  in  late  summer  and  autumn,  but  it  may  occur 
in  the  winter.  It  is  more  common  in  warm,  dry  seasons  than  in  wet  seasons. 
It  occurs  only  in  certain  localities,  which  are  often  quite  narrowly  circum- 
scribed. The  special  cause  may  exist  in  a  certain  tract  of  land  on  a  farm, 
and  be  absent  from  the  land  immediately  adjoining.  Wild  and  unimproved 
lands,  especially  those  which  are  densely  timbered,  seem  to  be  the  favorite 
situations  for  the  special  poison,  while  open  prairies  and  fields  which  are 
freely  exposed  to  the  sun  are  not  favorable  for  it-s  development  CultiTa- 
tion  of  the  soil  causes  the  disease  to  disappear.  The  disease  Has  not  been 
observed  to  originate  in  regions  where  it  did  not  previously  exist,  wherea9, 
on  the  other  hand,  it  has  disappeared  from  the  endemic  regions  afUr  their 
subjection  to  cultivation.  It  is  the  general  opinion  of  the  farmers  in  the 
infected  districts  that  the  animals  do  not  contract  the  disease  during  the 
daytime,  but  only  when  they  are  allowed  to  remain  out  during  the  night. 
So  far  as  is  known,  no  special  quality  of  the  soil  characterizes  the  infected 
regions. 

It  is  not  disputed  that  the  trembles  is  due  to  some  special  poison  which  is 
present  in  the  ground,  but  we  have  no  knowledge  as  to  the  nature  of  this 
poison.  The  idea  that  the  poison  is  a  mineral  substance  has  received  no  sup- 
port in  facts,  and  is  now  generally  abandoned.  The  prevalent  view  is  that 
the  disease  is  caused  by  the  ingestion  of  some  poisonous  vegetable.  A  nam* 
her  of  vegetables  have  been  accused,  such  as  certain  poisonous  Umbeilifere, 
the  Eupatorium  ageratoides,  the  Rhus  toxicodendron,  and  certain  foogl 
Although  there  is  no  evidence  that  any  of  these  plants  causes  the  disease, 
the  theory  of  a  vegetable  poison  is  not  withdut  considerable  probabilitj. 
There  are  also,  especially  of  late  years,  advocates  of  the  theory  that  the 
trembles  is  caused  by  a  special  micro-organism,  and  Phillips  claims  to  hare 
found  a  spirillum  in  the  blood.  Graff  found  that  the  flesh  of  a  dog  which 
had  been  poisoned  by  feeding  him  with  meat  from  cows  affected  with  the 
trembles  was  no  less  poisonous  than  the  cow's  flesh.  This  experiment  is » 
argument  in  favor  of  the  multiplication  of  the  poison  within  the  bodj.  It 
is,  however,  desirable  that  these  experiments  should  be  repeated  before  any 
conclusions  are  drawn  from  them. 

In  all  regions  where  the  trembles  prevails  among  cattle  an  apparently  iden- 
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tical  disease,  called  the  mRk  sickness,  occurs  in  human  beings.  It  is  gener- 
ally admitted  that  milk  sickness  is  caused  by  ingesting  either  the  milk  or  the 
flesh  of  animals  affected  with  the  trembles.  As  has  already  been  mentioned, 
the  milk  may  contain  the  special  poison  even  when  the  cow  presents  no  mani- 
festations of  the  disease,  these  being  warded  off,  apparently,  by  the  excretion 
of  the  poison  through  the  mammary  gland.  Butter  and  cheese  made  frobi 
the  infected  milk  are  also  poisonous,  and  hence  the  opinion  of  physicians  in 
milk-sick  districts  is  probably  correct  that  cases  of  this  disease  must  occur  in 
cities,  but  that  its  true  nature  is  not  recognized  by  the  medical  attendants. 
Young  children  are  said  to  be  less  liable  to  the  disease  than  adults.  It  has 
not  been  proven  whether  or  not  the  special  poison  be  destroyed  by  boiling  the 
infected  milk  or  by  cooking  the  meat. 

The  period  of  incubation  is  variable,  being  sometimes  one  or  two  days, 
sometimes  several  days,  and,  according  to  some  writers,  occasionally  several 
weeks.  The  first  manifestations  of  the  disease  often  follow  some  special  exer- 
tion. The  premonitory  symptoms,  which  may  be  of  short  duration  or  may  last 
for  several  days,  are  malaise,  lassitude,  fatigue  after  slight  exertion,  pain  in 
the  head  and  limbs,  anorexia,  and  slight  nausea.  As  these  symptoms  become 
more  pronounced,  extreme  nausea  and  vomiting  supervene,  accompanied  by 
intense  thirst,  obstinate  constipation,  and  a  burning  pain  in  the  epigastrium. 
The  temperature  of  the  surface,  particularly  of  the  extremities,  is  below  the 
normal,  and  the  internal  temperature  is  not  usually  much  elevated.  The  skin 
is  dry,  and  the  abdomen  is  retracted,  with  little  if  any  tenderness  on  pres- 
sure. The  pulsations  of  the  abdominal  aorta  are  prominent.  Intestinal  per- 
istole seems  to  be  wholly  suspended.  The  tongue  is  swollen  and  flabby,  pre- 
senting the  impressions  of  the  teeth,  and  when  protruded  is  tremulous.  At 
first  moist  and  thickly  coated,  the  tongue  may  later  become  red,  dry,  and  fis- 
sured. The  breath  is  offensive,  and  it  emits  an  odor  which  nearly  all  writers 
speak  of  as  indescribable  but  characteristic,  so  that  by  means  of  this  pecu- 
liar fetor  the  disease  can  be  recognized.  The  urine  is  diminished  in  quan- 
tity, and  sometimes  its  secretion  is  even  suspended.  The  pulse  varies  in  fre- 
quency, but  it  is  always  weak  and  compressible.  The  action  of  the  heart  is 
often  labored,  without  any  corresponding  change  apparent  in  the  pulse  at  the 
wrist.  The  eyes  are  often  suffused  with  blood.  The  mental  state  is  at  first 
one  of  restlessness  and  irritability,  and  later  one  of  hebetude  and  indifference, 
passing  toward  a  fatal  termination  into  somnolence  and  coma.  Convulsions 
sometimes  occur.  Vomiting  continues  until  from  extreme  exhaustion  it  is 
replaced  by  only  a  feeble  retching.  The  vomited  material,  consisting  at  first 
of  the  ordinary  contents  of  the  stomach,  later  contains  mucus,  sometimes 
tinged  with  blood.  It  may  be  frothy,  but  it  rarely  contains  much  bile.  In  the 
later  stages  the  color  of  the  vomit  is  said  to  sometimes  resemble  water  colored 
with  indigo-blue.  Black  vomit,  due  to  hemorrhage,  is  a  rare  occurrence.  The 
patient  may  sink  into  a  typhoid  state  with  low,  muttering  delirium.  Death, 
if  it  occur,  is  from  asthenia. 

The  duration  of  the  disease  is  variable.  There  are  mild  cases  which  hardly 
pass  beyond  the  premonitory  stage.  On  the  other  hand,  there  are  cases  in 
which  the  symptoms  develop  rapidly  and  with  great  intensity,  a  fatal  termi- 
nation occurring  within  two  or  three  days  of  the  onset.  More  frequently  the 
duration  of  fatal  cases  is  between  five  and  fourteen  days.  Chronic  cases  last- 
ing for  several  weeks  have  been  described. 

It  is  difficult  to  form  an  estimate  of  the  prognosis  from  the  existing  data. 
The  writers  of  the  early  part  of  this  century  state  that  the  majority  of  those 
affected  die,  whereas  more  recent  authors  give  a  comparatively  favorable 
prognosis.  Perhaps  this  more  favorable  result  is  due  to  improved  methods 
of  treatment.     Recovery  is  slow. 


10^2 


ARTlClLAn  EUEVMATISM. 


Nothing  is  positively  known  conoeniiri|tr  tlie  patlinlop-y  oi    Ttiiik 
Tlio  syuiptiiiufi  hug^est  an  iiitetiHe  gjistritij^.  Iml  iti  tlit*  few  rticonM  ttUtAptiisi^ 
tneutian   is  made  only  of  redness  af  tlie  iducouh  iiii>mbnine   and  ctmtr 

of  (be  sitoinuch.     Tbu  intestinal  canul  has  been  found  markedly  contr  

With  the  exception  of  tbene  alrerations.  the  results  of  pO!(t*tiiorteui  cxmaSil 
tfon  have  generally  been  nejti^ative. 

The  objects  to  be  sought  in  the  prophylaxis  of  milk  siekness  »re  Apparmt 
from  the  ueeount  vrbieb  has  been  given  of  its  etiology.     The  former  txrtt- 
ment  of  the  disease  eonf*isted  in  bleeding,  drastic  eathariies,  and  bli*t<-nR.   The  | 
mndeni  treatment  has   substitut<*d.  and  with  benefieial   re!«ults,  the  u»  i^f 
stimulants  and  resturatives.     Notwithstanding  some  contradictory  tc^titnoaj.  I 
it  is  probable,  in  view  of  the  extreme  irritabilUy  of  the  stomach,  that  opicnf 
judiciously  adtuiuistered  is  useful.     Quinine  is  highly  recommended  by^mf  j 
writers.    Alcoholic  jitimahmts  are  now  freely  employed  in  this  disease.    C'onih] 
ter-irritation  to  the  epigastric  region^  aiS  by  a  mustard-plaster,  may  be  trirrLi 
While  the  older  practitioners  thought  that  the  leading  indication  Wa 
the  bowels,  there  are  now  some  physicians  who  are  opposed  to  the  n 
tion  of  cathartics,  on  the  ground  that  they  increase  the  irritability  4>i  lU. 
stomach  and  do  not  accomplish  their  purpose.     Eneiuata  may  bccniploTcdl 
a*?  the  least  disturbing  of  the  cathartic  retnedies.      Agent**  to  allay  vonutrus/ 
ench  as  bits  of  ice.  carbonic-acid  water^  and  creasote,  should  be  giveo.    TWj 
diet  should  be  chiefly  liquid  and  easily  digestible.^ 


CHAPTER   X. 
ACUTE.  SUBACUTE,  .VNB  CHRONIC  ARTICULAR  RHKOIATPS 


Acate  Articalar  Rlienmatism :  Clinical    History;   Pathological   CTmrarter;  Qiaaitho^ 
Diagnosis;   ProguoiiU;  Treatxuiait. — Subacute  aud  Chrouic  ArtictiLir  Ehctnafttiim. 

THE  term  rhevmatism  is  used  to  denote  a  constitutional  dy server  chnrart/* 
ized  by  certain  local  manifestations  seated  in   the  arr 
fibrous  tisiiues  in  other  parts.     The  term  ha«  also  been  :»i  ^ 
and  other  affections  supposed  to  arise  from  the  constitutional  morbid  condij 
tion  existing  in  the  ordinary  form  of  the  disease,     I  fihall  cou8idery»n»/,i 
nrticu/ttr  rhenmati^m  or  rh*umaftc/fni*'r;  and  $ecfm*ff  snfMtciitr  and  vhnmie^ 
tffar  rfieumatmn.     The  affection  known  as  mttictdar  rh^unmfiitnt  han 
*^idcred  in  connection  with  diseases  of  the  nervous  system  under  the  nan 
31yalgia«     The  disease  catted  tjout  is  in  certain  respects  analogous  lo  rb 
matism,  although  presenting  essential   points  of  dttference*      Aftrr  hartn 
considered  the  forms  of  rheumatism  just  named,  I  shall  eonwdcr,  in  thf"" 


I  T\u^  i'nU,.xvl 


t\ii-  nHii'!«>'^   avlbii'li  ni"Ar)-Jln     tliis  d^-.i^'i'-U'^  '    TTirvn'li     f/rfH 


w 

8H*kiH*5i5  ifi  the  West/'  AruertotH  Jotun,  of  th«  Mr  1.  i>4i  ;  "  tiefi 

Milk  SiekiiesB,"  lUn».  of  the  KtntuHy  Siatt  M^dh  ,  Beac  h,  *'  Mill  _ 

ne*-*,**  The  Jiyftrnnl  of  thr  AmmVnn  ^frJL  Af^Kmr.,  Jiity  'i>^»  1>^>;  I  uUoti,  Fk*}(uff4piki^4 
atiri  Sttrg.  Rrportfr.  Apt*  1%  1$84.    A  ihorougb  monographic  tre^itiiieut  of  the  sutjedl 
muL'h  to  be  desired. 
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next  chapter,  gout  and  rheumatoid  or  deforming  arthritis,  often  called  rheu- 
matic gout. 

Acute  Articular  Rheumatism— Rheumatic  Fever. 

Acute  articular  rheumatism,  as  the  name  imports,  involves  an  affection 
of  the  articulations  or  joints.  The  affected  joints  present  the  phenomena 
of  inflammation,  and  the  affection  is  also  called  acute  rheumatic  arthritis  or 
polyarthritis.  Opportunity  is  rarely  offered  to  study  the  morbid  appearances 
within  the  joints  in  cases  of  acute  articular  rheumatism.  Often  when  symp-  • 
toms  referable  to  the  joints  have  been  well  marked  during  life  little  change 
is  to  be  found  in  these  structures  after  death.  It  may  be  supposed  that  in 
these  cases  the  condition  is  one  chiefly  of  hyperaemia  and  oedema.  In  many 
cases,  however,  the  articular  cavity  contains  an  increased  amount  of  fluid, 
which  is  more  or  less  turbid  from  admixture  with  pus-cells.  The  synovial 
membrane  may  be  reddened  from  hyperaemia  and  thickened  from  serous  infil- 
tration. In  some  cases  flocculi  of  fibrin  have  been  found  within  the  articular 
cavity.  Much  of  the  swelling  about  the  joints  during  life  is  due  to  inflam- 
matory oedema  of  the  tissues  surrounding  the  affected  parts.  The  quantity 
of  fibrin  or  of  fibrin-factors  in  the  blood  is  notably  increased.  In  the  course 
of  the  disease  certain  internal  organs  are  liable  to  become  inflamed.  The 
inflammation  is  generally  seated  in  the  fibro-serous  tissues,  and  especially  in 
the  endocardium  and  pericardium.  In  a  pathological  view  the  endocarditis, 
pericarditis,  and  other  internal  inflammations  which  occur  in  cases  of  acute 
articular  rheumatism  are  local  manifestations  of  the  disease,  like  the  arthritic 
affections,  but  it  is  most  convenient  to  consider  them  in  the  light  of  compli- 
cations. 

Clinical  History. — Acute  articular  rheumatism,  in  the  majority  of  cases, 
begins  with  a  sudden  attack,  and  in  nearly  one-half  of  the  cases  in  which 
the  attack  is  sudden  it  takes  place  at  night.  In  a  small  proportion  of  cases 
pyrexia  precedes  the  local  manifestations  for  a  period  varying  between  a  few 
hours  and  one  or  two  days;  hence  one  reason  for  the  name  rheMnut  tic  fiver 
instead  of  acute  rheumatism.  In  most  cases,  however,  the  fever  and  the 
local  manifestations  are  simultaneous  in  their  occurrence.  Sometimes  pain 
and  soreness  of  the  joints,  together  with  indefinite  ailments,  precede  the 
development  of  the  disease  for  a  variable  period. 

The  development  of  the  disease  is  denoted  by  an  affection  of  one  or  more 
of  the  articulations.  The  larger  joints  (knee,  shoulder,  or  elbow)  are  first 
affected  in  the  great  majority  of  cases.  The  local  phenomena  are  pain,  ten- 
derness, increased  heat,  swelling,  and  redness  of  the  skin.  The  pain  differs 
in  intensity  in  different  cases,  but.  as  a  rule,  it  is  not  intense  so  long  as  the 
parts  are  perfectly  quiet.  Pain  is  especially  excited  by  movements  of  the 
affected  joints.  In  severe  cases  the  slightest  motion  is  insupportable,  and  even 
jarring  the  bed  or  room  occasions  suffering.  Pressure  over  the  joints  is 
painful.  Owing  to  the  pain  occasioned  by  movements,  the  patient  maintains 
as  long  as  possible  a  fixed  position.  Changes  of  the  decubitus  often  cause 
extreme  suffering.  Swelling  is  most  apparent  in  joints  not  covered  with 
muscle — namely,  the  knee,  wrist,  elbow,  ankle,  and  the  smaller  joints  of  the 
hands  and  feet.  It  is  less  apparent  in  the  hip  and  shoulder.  The  swelling 
is  due,  in  part,  to  a  morbid  increase  of  liquid  within  the  synovial  cavity,  and 
in  part  to  serous  effusion  into  the  surrounding  structures.  The  redness  is 
due  to  an  erythema  in  the  form  of  patches  or  zones  which  do  not  present 
well-defined  borders.  The  redness,  like  the  swelling,  is  not  apparent  over 
the  hip  and  shoulder,  but  only  over  joints  that  are  comparatively  superficial. 
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f .  it^/ M  ili/ftpital  Reports,  22  were  iiialet».  ana  i  :•  wrr 
ilu ration  from  admiasiou  to  the  ees»iitiuu  uf  |m"ui,  the  ^klnj 
^5ol  4.uii  nu  reUpsc  taking  pltice,  was  in  the  male  eu5e»  13.5  davs,  iinii  * 
fi}iaale  eaaes  15,5  days.  The  averLige  luimbtr  of  diiy:*  in  hn&pital  ^^^ 
Bimie'i  l!7  *j  djiyfl,  and  for  feuialos  24k3  days.  The  duration  prior  to  wlmSBv!^ 
into  hu«pittti  in  iimnv  of  the  ca^es  was  cgasiderahk%  the  Ion|rc5t  being  *it 
vaekau  Pericarditis  became  developed  in  4  caseft,  luid  pleurisy  iti  5  c»«p. 
In  a  Mtiund  report  by  Dr.  Station  of  eiit^es  Lreut4;d  in  the  gsime  oianniTt  in  i 
siilwei|ueiU  volume  of  Gui^'s  ILjtpihil  H^jmrtt^  tlie  average  duration  to  con- 
nUeaeence  was  nine  days;  and  in  a  third  report  of  25  ea^^i^  in  th<^  Tf*iAK. 
Roynl  Mett-Chmtrff,  Soctcty,  1861),  the  ttverttj[$e  duration  was  ti»a  «byi.* 

The  illness  of  patients^  afiected  with  rheiiinati»m  may  be  indcHni 
longed  by  pericarditis  and  plearitisi ;  but  of  the  cases  which  I  ;i 
1S54,  embracing  5  ca^^sof  endocarditi»  and  I  ease  of  endu-pericariin 
ent  methods  of  treatment  being  employed,  the  minimam  duration  wa»  wft 
days,  the  maximum  twenty-six  days,  and  the  average  duration  a  fractioa  i 
than  sixteen  days. 

A  peculiarity  of  rheumatism  is  that  it  does  not  pursue  a  st*    '  uodoi 

inarch  from  the  beginning  to  the  end,  but  its  course  is  often  im 
ble  fluctuations  as  regards  the  general  and  local  ftvinptonis.    >i>t  iiititM^a 
after  a  few  days  the  aflx*cted  joints  jire  nearly  free  from  pain,  sorenv 
the  febrile  movement  subsidus,  and  convalescence  appear*  to  be  neari 
when  suddenly  the  local  maiiifeHtations  and  the  pyrexia  are  renewa 
perhaps  as   nitteh   or  even    more    intensity   than  before.     This  may  oeci 
repeatedly  during  the  eoursu  of  the  disease. 

Pathological  Character. — There  have  been  various  theories  as  to  tlii, 

palholojifieal  character  of  rheumatism,  none  of  which  haii  piined  jr*jot?n 
acceptance*  That  the  diseaae  involves  the  entrance  of  some  morbid  prineip 
into  the  blood  is  generally  admitted^  and  ha  reasonable  suppoi*iuon  in  t*i* 
of  the  clinical  and  anatomical  characteristic*  of  acute  rheumati.^m.  "~ 
opinion  has  been  prevalent  that  this  morbid  principle  is  uric  aciil  or  lai^ti 
acid;  but  examinations  of  the  blood  have  failed  to  revcjil  any  exc* 
acids,  and  their  agency  in  the  causation  of  rheumarism  is  now  pen 
credited.  The  theory  advocated  by  J.  K,  Mitchell,  that  acute  AfUi*uJ 
rheumatism  is  dependent  upon  (Joiue  aflTection  of  the  nervous  system,  h**  nd 
met  with  favor.  There  is  a  growirag  belief  ihut  acute  rheumatism  hchnip  I 
the  class  of  infectious  diseases,  rind  is  caused  by  the  presence  of  a  %\yt*t\i 
micro-organism.  The  course  and  the  symptoms  of  the  dincaj*;©  can 
explained  better  upon  this  supposition  than  upon  any  other  which  ha 
euggusted.  The  occaniotial  endemic  and  epidemic  occurrence  of  acnt 
tnatisui  is  in  favor  also  of  its  dependence  upon  some  spocifio  infaoticMiai 

Causatiox. — llheumatism  is  one  of  the  diseases  supposed  to  be  fi 
if  not  generally,  caused  by  suppression  of  the  function^i  of  the  skin,  an' 
uted  especially  to  the  action  of  cold  upon  the  surface  of  t'l     ' 
of  the  causation  has  but  little  founclalion.     It  is  true  that  j 
refer  the  disease  to  cold,  Vmt  they  often  6x  upon   some  particular  t^spi^ 
under  the  belief  that  this  apency  is  of  course  involved,  for  tt   i^  i%  poi 
notion  that  rheumatism  generally  proceed,^  from  cold,     A  car 
tion  will  show  in  many,  if  ntjt  most,  ca^cs  that   the  statcm*  i 
9Upporc  it;  and  how  often  is  exposure  to  cold   not  followed  ^  itii 

That  the  causation  may  involve  the  agency  of  cold  is  not  to  be 

^  In  t>r.  Sutton's  commnnioiitions  there  is  no  relereocc  to  my  report  in  tlic  Ami^^ 
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in  health.  The  chlorides  are  sometimes  deficient,  and  occasionally  the  urine 
is  slightly  albuminous.  Pain  in  the  head  is  not  common.  The  intellect,  as 
a  rule,  is  not  disturbed,  but  mild  delirium  is  sometimes  observed.  In  gen- 
eral the  strength  is  well  preserved.  Sleeplessness  is  usually  a  source  of  dis- 
comfort and  more  or  less  prostration,  sleep  being  prevented  by  pain  on  change 
of  position  and  by  the  perspirations. 

An  important  feature  of  the  disease  is  its  tendency  to  invade  certain  of  the 
structures  of  the  heart.  Endocarditis  occurs  in  a  considerable  proportion  of 
cases.  It  is,  however,  less  frequent  than  has  heretofore  been  supposed,  as 
already  explained  in  treating  of  that  affection.  The  inflammation,  as  a  rule, 
is  limited  to  the  membrane  lining  the  left  cavities  of  the  heart,  and  it  affects 
especially  the  portion  of  this  membrane  situated  upon  the  mitral  valve.  In 
a  large  proportion  of  the  cases  of  valvular  lesions  of  the  heart,  especially 
mitral  lesions,  their  point  of  departure  is  rheumatic  endocarditis.  As  a 
rule,  the  endocarditis  is  simple  and  devoid  of  immediate  danger ;  but  in  a 
small  proportion  of  cases  the  endocarditis  is  of  the  fatal  variety  distinguished 
as  ulcerative  or  malignant.  Pericarditis  occurs  less  frequently.  As  a  rule, 
wken  pericarditis  becomes  developed  endocarditis  coexists.  For  a  consider- 
ation of  these  affections,  as  developed  in  rheumatism,  the  reader  is  referred 
to  the  section  devoted  to  diseases  affecting  the  circulatory  system.  It  may 
be  repeated  here  that  pericarditis,  and  probably  endocarditis,  sometimes  pre- 
cede the  local  manifestations  elsewhere.  It  is  convenient  to  speak  of  these 
affections  as  complications,  but,  properly  speaking,  they  are  to  be  reckoned 
among  the  local  manifestations  of  the  disease ;  that  is,  they  are  dependent 
on  the  same  determining  cause  to  which  the  affection  of  the  joints  is  to  be 
referred.  The  structures  of  the  heart  are  liable  to  become  involved  in  pro- 
portion to  the  acuteness  of  the  rheumatism.  They  may  become  involved  at 
any  time  in  the  course  of  the  disease ;  but  the  liability  is  greatest  in  the 
early  and  middle  periods.  They  are  more  likely  to  occur  the  younger  the 
patient.  They  occur  rarely  in  patients  more  than  forty  years  of  age.  Acute 
dilatation  of  the  heart  may  occur  as  in  other  febrile  diseases  attended  with 
marked  debility.  A  murmur  of  temporary  duration,  referable  to  acute  dila- 
tation of  the  right  ventricle,  may  occur,  as  has  been  pointed  out  by  Sibson. 
Examination  of  the  blood  by  means  of  the  hai^macytometer  has  shown  in 
some  cases  a  notable  diminution  of  red  blood-corpuscles. 

In  a  small  number  of  cases  of  acut«  articular  rheumatism  important  symp- 
toms develop  which  are  described  under  the  names  of  cn-ehral  rheumatunn  and 
rheumatic  hyperpyrexia.  Under  the  name  cerebral  rheumatism  cases  have 
been  described  which  present  symptoms  referable  to  different  pathological 
conditions,  some  without  and  some  with  demonstrable  lesions  of  the  brain. 
The  most  important  group  of  cerebral  symptoms,  and  the  one  commonly 
understood  as  cerebral  rheumatism,  is  that  which  is  generally  associated  with 
very  high  temperature.  It  is  by  no  means  certain  that  the  high  temperature 
itself  is  the  cause  of  these  grave  symptoms.  It  is  at  least  not  improbable  that 
the  same  cause  which,  acting  upon  the  thermic  centre  in  the  brain,  produces 
hyperpyrexia,  acts  also  upon  other  parts  of  the  brain,  producing  various  dis- 
turbances of  the  cerebral  functions.  The  nervous  symptoms  may  appear  at 
the  onset  of  the  disease,  but  more  frequently  they  develop  at  some  later 
period.  They  are  ushered  in  by  rise  of  temperature,  restlessness,  disturbed 
sleep,  and  headache.  Delirium,  often  violent,  but  sometimes  of  a  low,  mutter- 
ing character,  makes  its  appearance.  3Iu8cular  twitchings,  and  even  tonic  or 
clonic  spasms,  are  not  infrequent.  The  pulse  becomes  feeble  and  very  fre- 
quent :  a  state  of  semi-consciousness  or  stupor  with  great  prostration  ensues ; 
the  face  becomes  cyanosed ;  and  the  temperature  rises  higher  and  higher,  reach- 
ing sometimes  an  elevation  of  110°  or  even  higher.     In  the  majority  of  cases 
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tion  of  rheunj:in<:  tnses.     The  age  of  the  patieot  and  the  prcvit»u?i  occumanj 
of  rheum  at  ia-in  are  points  to  be  takeo  into  account. 

(?ase3  of  pyaemia  in  which  a  purulent  effusion  takes  p!;« 
joints  are  sometimes  mistaken  for  cases  of  rheumatism,  -\ 
antecedent  and  concomitant  circurastances  should  prevent  thih  eirur 
lent  collections  within  the  joints  in  cases  of  puerperal  fever  sire  t'tttTtnccd  jj^ 
this  category.  The  so-called  gonorrha^al  rheumatiNm  \h  pener^i ' 
and  the  ahi^oclation  with  gonorrhira  or  gleet  polntti  to  the  i 
affecttoo. 


Paoaxogis, — This  disease  is  rarely  fatal,  and  the  itnmediate  dan^t^ill^ 
is  small.  When  death  takes  place  during  the  career  of  the  di^-  ■-"  "  *-  '  - ' 
complications,  including  under  this  head  pericarditis^ ;  bat   '  f  I 

ca:$e!^  in  which  pericarditis  occurs  do  not  end  fatally.     Active  umi 
vuisions,  and  coma  denote  imuiinent  danger,  but  it  lias  been  e»eeu  ih&l  the 
are  extretnoly  infrequent  events.    Pulmonary  complications  may  prov«  i 
A  source  of  danger  in  some  instancei^  i»  inten.se  hyperpyrexia,     Thr  ik 
ment  *»f  the  hemorrhagic  diathesis,  with  hemorrhages  into  the  sltio  i 
mucous  membranes,  is  a  grave  complication. 

The  disease,  aside  from  the  complications  just  referred  to  and  the  ^fl 
attending  it,  is  serious  in  view  of  the  Hahility  to  endocarditis  which  i 
the  foundation  for  incurable  and  grave  lesions  of  the  heart.  The 
ate  danger  from  simple  rheumatic  endncar*liti9  is  slight;  and  the  Icdio 
suiting  fnmi  this  affection  rarely  oecasit>n  inconvenient^  until  after  the  Up 
of  several  years.  (irave  cardiac  lesions  do  not  invarbbly  follow  i\u 
matic  endocarditis,  and  in  some  cases  there  remains  no  evidence  of  any  i 
manent  injury  from  that  disease.  An  endocardial  murmur  sottietime§  dw 
pears.  Ulcerative  endocarditis  is  an  occasional  events  E^^^^E  ^^  ^  ^^^ 
pyaemia. 

The  liability  to  embolism  is  to  be  mentioned.  Emboli  may  h^  derived  fri 
the  left  side  of  the  heart,  consisting  of  fibrinous  masses  formed  in  conne 
with  endocarditis,  or  a  clot  may  form  in  the  right  side  of  the  heart  and  cio 
plugging  of  the  pulmonary  artery.  8udden  death  during  the  cour»e  < 
rheumatism  is  sonjetimes  caused  by  pulmonary  emboliism.  An  exam|| 
fallen  under  my  observation. 

Acut«  articular  rheumatism  seldom  ends  in  tho  ohronto  form  of  the  a 
tiou. 


Treatment. — There  are  few  di^ieases  in  the  nosology  the  treatment 
which,  during  the  last  half  century,  has  undergone  «uch  mutations  a»  I 
acute  articular  rheumatism.    Among  the  measurcH  more  or  lesis  in  vt^p 
ing  the  period  just  named  are  the  following :  Bleeding,  gene  ml  an<i| 
mercunalLzation  ;  colchicum  carried  to  the  extent  of  producing  Tomtti 
purging ;  nitrate  of  potassa,  an  ounce  or  more  given  daily  ;  opium  ii 
doses;   large  doses  of  quinia;  and  the  use  of  the  veratnim  viridtL      "" 
which  reliance  has  been  chiefly  placed  on  each  of  the*e  >' 
sued  a  favorable  course  and  the  treatment  has  seemed  to  I 
of  knowledge  of  the  natural  history  of  the  disease — ^that  is,  i; 
on  the  observation  of  case8  in  which  the  disease  has  been  ali 
its  course  under  favorable  hygienic  circtnnstances  uninfluenced  by  Ui« 
tical  interference — has  heretofore  rendered  it  difficult  to  judge  of  the  ( 
different  methods  of  treatment.     My  report  of  13  caK***.  and  the  report  h\ 
8utton  of  a  larger  number,  treated  with  only  nalliativt^  remedies,  »ho« 
intrinsic  tendency  in  the  disease  to  end  within  %  shorter  period  and  whli  ■  II 
degree  of  liability  to  complications  than  have  been  hitherto       .-  *^.ify  ti 
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report  of  the  analysis  I  used  the  following  words :  "At  the  present  moment 
we  cannot  answer  the  question,  What  are  the  intrinsic  tendencies  of  articular 
rheumatism  as  respects  its  continuance,  its  complications,  and  its  remote  con- 
sequences in  the  organism  ?     Were  we  able  to  answer  this  question  by  an 
appeal  to  facts,  we  should  then  have  a  criterion  by  which  to  estimate  the 
favorable  or  unfavorable  influences  of  different  methods  of  treatment  pursued 
in  a  series  of  cases ;  as  it  is,  in  bringing  statistical  information  to  bear  on  the 
therapeutics  of  the  disease  we  can  only  study  the  immediate  effects  of  difier- 
ent  remedies  and  institute  comparisons  in  this  point  of  view,  and  also  with 
reference  to  the  duration  of  the  disease,  etc.  in  difierent  series  of  cases  treated 
by  different  methods."^     In. my  "Contribution  to  the  Natural  History  of 
Articular  Rheumatism,"  published  in  1863,  I  premised  a  report  in  full  of  all 
the  cases  (13)  by  the  following  account  of  my  plan  of  study :  *'  On  entering 
OD  duty  at  Bellevue  Hospital  in  August,  18t>2,  I  resolved  to  treat  with  only 
palliative  measures  the  cases  of  articular  rheumatism  which  should  be  received 
into  my  wards,  so  long  as  circumstances  might  lead  me  to  conclude  that  by 
continuing  this  plan  no  injustice  was  done  to  the  patients,  whose  relief  was 
of  course  paramount  to  any  other  object.     The  cases  thus  treated  progressed 
so  satisfactorily  that  I  found  no  ground  for  a  discontinuance  of  the  plan. 
The  la»t  of  the  cases,  in  fact,  was  the  only  one  in  which  any  important  com- 
plication occurred.     Some  of  the  cases  were  recorded  by  myself,  and  the 
remainder  by  my  clinical  assistant,  Dr.  Shiverick."  .  .  .  .  "  The   reported 
cases  were  treated  throughout  the  whole  course  of  the  disease  with  only  pal- 
Hative  measures.     These  measures  consisted  of  opium  in  some  form  given  in 
small  or  moderate  doses,  the  application  generally  of  dry  flannel  to  the  affected 
joints,  and  the  external  use  of  either  the  soap-and-opium  liniment  or  the  tinc- 
ture  of  aconite.     But  to  secure  the  moral  effect  of  a  remedy  given  specially 
for  the  disease  a  *  placebo  *  was  given,  consisting,  in  nearly  all  the  cases,  of 
the  tincture  of  quassia  very  largely  diluted.     This  was  given  regularly,  and 
l>ecame  well  known  in  my  wards  as  the  ^  placeboic  remedy '  for  rheumatism. 
The  favorable  progress  of  the  cases  was  such  as  to  secure  for  the  remedy 
generally  the  entire  confidence  of  the  patients.     I  may  add  that  all  the  cases 
irere  brought  before  the  medical  class  in  attendance  during  the  winter." 

Of  these  13  cases  an  endocardial  murmur  existed  in  11,  but  the  murmur 
"was  limited  to  the  base  of  the  heart  in  all  but  3  cases.  Moreover,  all  the 
patients  but  2  were  women ;  and  in  women  affected  with  articular  rheu- 
matism a  systolic  basic  murmur  is  the  rule  with  few  exceptions,  the  murmur 
l)eing  generally  of  haemic  origin.  In  only  one  case  was  pericarditis  devel- 
oped. In  this  case  the  pericarditis  occurred  immediately  after  the  patient's 
admission.  Pneumonia  occurred  subsequently.  The  patient,  however,  recov- 
ered.' 

The  duration  in  these  cases  respectively,  from  the  date  of  attack  to  con- 
"valescence,  excluding  the  ease  in  which  pericarditis  and  pneumonitis  occurred, 
-was  as  follows :  In  3  cases,  less  than  fifteen  days ;  in  1  case,  between  fifteen 
and  twenty  days ;  in  3  cases,  between  twenty  and  twenty-five  days ;  in  3  cases, 
T)etween  twenty-five  and  thirty  days ;  and  in  the  remaining  2  cases,  forty-five 
jind  fifty-six  days.  The  mean  duration  was  a  fraction  less  than  twenty-six 
days. 

These  cases  establish  the  fact  that  acute  articular  rheumatism  belongs 
among  the  self-limited  diseases.  Two  years  after  the  publication  of  my 
report  in  1863 — namely,  in  1865 — a  communication  by  Dr.  Henry  G.  Sutton, 
embracing  a  tabulated  report  of  41  cases  treated  chiefly  with  mint-water, 

*  Vide  Buffalo  Mnlmd  Journal,  March,  1854,  vol.  ix.  p.  557. 

■  Vide  '^A  Contribution  toward  the  Natural  History  of  Articular  Rheumatism,"  by 
the  author,  American  Journal  of  the  Medical  ^eieneenj  July,  1863. 
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uppeiircd  in  Gu^^n  Hotpital  Reports,     22  were  males,  and  19  were  fa 
The  iivemgo  rlui*ution  from  adiiiia.<^iQii  to  tbe  cessatiou  of  |>aiD,  the  fUiiiil 
cool  and  no  relapj^e  taking  place,  was  in  the  male  eases  13.5  dAVg,  and 
female  easos   15.5  days.     The  average  number  uf  days  in  hospital  ww  fur  I 
malen  27-6  days,  and  for  females  2ii.3  days.     The  duration  pri  ix^iijo 

into  hospital  in  many  of  the  cases  was  considerable,  the  I^hi 
weeks.     Pericarditis  became  developed  in  4  cases,  and  r 
In  II  second  repurt  by  Dr.  Sutton  of  eases  treated  in  tin 
«ubse*jnont  vulume  of  6r«^>  Jfifpitai  HeporU^  the  avorafje  durutioii  \ 
valescenee  was  nine  days;  and  in  a  third  report  of  25  ease>  in  thf 
Rotfal  Med.* C hint rt/,  Socidt/.  IHtil),  the  avera^**  duration   w;«  -* 

The  illness  of  puiients  affected  with  rheumatism  may  be  ii       .       .    pr 
longed  by  pericarditis  and  pleuritis ,  but  of  the  cases  which  1  annljted  id 
1854,  embracing  5  ea.*es  of  endocarditis  and  1  case  of  endo-perv'"-'^'* 
ent  methods  of  treatment  being  employt^l,  the  mininiiim  dm 
daySf  the  maximum  twenty-six  days,  and  the  averaige  duration  a  iiaitiMtil 
than  sixtei*n  days, 

A  peculiarity  nf  rheumatism  is  tliat  it  dues  not  pursue  ,i         ^  iMfjoaj 

marcli  from  the  beoinning  to  tlie  end,  but  its  coarse  is  k\\^  mjW 

ble  fluctuations  as  regards  the  {general  and  local  symptoms.    2SuL  luhcij 
ttfler  a  few  days  the  affected  joints  are  nearly  free  from  pain,  Hor^nc 
the  febrile  movement  subsides,  and  convaleseenee  appears  to  be  near  a 
when  suddenly  the  local  manifestations  and   the  pyrexia  are  rvti«wed  ' 
perhaps   as   much   or  even    more    intensity   tUan   before,     Thia  may  o«iif 
repeatedly  during  the  course  of  the  disease, 

PATHOLOOirAL  CHARACTER. — There  have  been  various  thw^ries  as  to  1 
pathological   chanieter  of   rheumatism,   none  of   which   has   ^ined  peu«»H 
aceeptance.    That  the  disease  involves  the  entrance  of  some  morbid  princrj' 
into  the  blood  is  generally  admitted,  and  is  a  reasonable  supposition  in  vii 
of   the  clinical   and   anatomical   ehanicteristics  of  acute    rheumatism,     "^ 
opinion  has  been   prevalent  that  this  mi»rbid  principle  is  uric  arid  or  \% 
acid  ;  but  examinations  of  the  blood  liave  failed  to  reveal  any  • 
acids,  and  their  agency  in  the  causation  of  rheumatism  is  noN'^ 
credited.      The   theory  advocated    by  J.   K.   Mitchell,  that  a*jute   anicui 
rheumatism  is  dependent  upon  some  affection  of  the  nervous  sy^f/^m   Hmj 
met  with  favor.     There  is  a  growing  belief  that  acute  rh« 
the  class  of  infectious  diseases,  and  is  caused  by  the  pri 
micro-organism*      The    course    and    the    symptoms    of   the    disea?ke   c^n 
explained  better  upon  this  supposition  than  upon  any  other  which   lu 
suggested.     The  occasional  endemic  and  epidemic  ocenrrcnce  of  acitl 
matism  is  in  favor  also  of  its  dopendcnoe  upon  8OI110  specifio  iDfeclloiitl 

Causation. — Rheumatism  is  one  of  the  diseases  suppoged  to  Hp  f^ 
if  not  generally,  caused  by  suppression  of  the  functions  of  the  skin, 
uted  especially  to  the  action  of  cold  upon  the  surface  of  rli     '     ' 
of  the  causation  has  but  little  foundation.     It  is  true  that  j 
refer  the  diiea.se  to  cold,  but  they  ot\en  fix   upon   some  patiicular  expa»ii 
under  the  belief  that  this  agency  is  of  course  involved,  for  it  i^  a 
notion  that  rheumatism  generally  proceeds  from  cold.      ^ 
lion  will  show  in  many,  if  not  most,  cases  that  the  staJ 
support  it;  and  how  often  U  exposure  to  cold  not  folio '. 
That  the  causation  may  involve  the  agency  of  cold  Is  not  f 

^  Tn  Dr.  Sutton^s  common ii'itt ions  there  b  no  reference  to  my  refjort  io  tli^  wImt. 
Joum^  0/  Iht  Med,  Srieftet»,  Iti03* 
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but  the  considerations  which  are  to  follow  render  it  probable  that  cold  acts 
only  as  an  exciting  or  accessory  cause. 

A  special  predisposition  is  requisite ;  in  other  words,  the  disease  involves  a 
rheumatic  diathesis.  This  predisposition  or  diathesis  may  be  congenital  and 
inherited  or  it  may  be  acquired.  There  are  persons  congenitally  liable  to 
the  disease.  This  is  shown  by  the  occurrence  of  the  disease  in  early  life,  and 
by  its  recurrence  more  or  less  frequently  in  the  majority  of  the  persons  who 
are  ooce  attacked  by  it.  Statistics  establish  conclusively  the  hereditary  trans- 
mission of  this  predisposition.  It  is  a  matter  of  common  observation  that  the 
disease  prevails  among  the  different  members  of  certain  families. 

Age  has  a  decided  influence  in  the  causation.  It  occurs  very  rarely  at  less 
thaD  five  years  of  age.  It  may,  however,  occur  in  infancy.  I  have  met  with 
a  case  in  which  it  occurred  at  one  year  of  age,  aortic  lesions  and  hypertrophy 
of  the  heart  existing  at  the  age  of  two  years.  In  the  majority  of  the  cases  of 
a  primary  attack  patients  are  between  fifteen  and  thirty  years  of  age.  If  a 
person  have  not  experienced  one  or  more  attacks  before  the  age  last  named, 
the  liability  to  the  disease  afterward  diminishes  and  becomes  quite  small  after 
the  age  of  fifty.  The  number  of  males  attacked  by  tbis  disease  exceeds  tbe 
number  of  females,  but  the  difference  is  not  great.  External  influences  per- 
taining to  season  play  a  small  part  in  the  causation.  The  disease  prevails 
most  in  humid,  changeable  climates.  It  is  a  disease  of  frequent  occurrence 
In  all  climates  within  the  temperate  zone,  but  is  comparatively  rare  in  trop- 
ical and  frigid  latitudes. 

Accepting  the  parasitic  doctrine,  an  essential  causative  factor,  acting  in 
conjunction  with  a  special  predisposition,  is  a  specific  micro-organism.  This 
is  a  logical  conclusion,  but  the  demonstrative  proof  has  not  as  yet  been 
obtained. 

The  predisposition  or  susceptibility  is  not  destroyed  after  the  disease  has 
once  occurred,  as  in  cases  of  certain  other  infectious  diseases.  In  a  consider- 
able proportion  of  cases  recurrences  take  place. 

Acute  articular  rheumatism  may  occur  as  a  complication  of  various  dis- 
eases ;  but  it  is  not  probable  that  the  articular  affections  which  occur  some- 
times as  complications  or  sequels  of  scarlatina,  gonorrhoea,  syphilis,  diphtheria, 
puerperal  fever,  dysentery,  purpura,  and  some  other  diseases  are  in  most  cases 
etiologically  identical  with  primary  acute  articular  rheumatism. 

Diagnosis. — The  disease  is  to  be  discriminated  from  gout.     For  the  dif- 
ferential points  the  reader  is  referred  to  the  chapter  treating  of  the  latter  dis- 
ease.    In  general,  the  diagnostic  features  of  acute  articular  rheumatism  are 
so  obvious  that  the  disease  is  at  once  recognized.    The  chief  difficulty  in  diag- 
nosis, exclusive  of  the  discrimination  from  gout,  relates  to  cases  in  which  the 
rheumatic  affection  is  confined  to  a  single  joint.     The  problem  in  these  cases 
is  to  distinguish  rheumatism  from  a  purely  local  affection  of  the  joint;  that 
is,  tynoviiis  or  simple  acute  arthritis.     The  following  are  the  points  in  this  dif- 
ferential diagnosis :  The  fixedness  of  the  inflammation  in  a  single  joint  from 
the  first  in  the  latt-er,  whereas  in  articular  rheumatism  it  is  rare  that  the 
mobility  of  the  disease  is  not  to  some  extent  manifested ;  the  existence  of 
pyrexia  in  some  cases  of  articular  rheumatism  prior  to  the  affection  of  the 
joint ;  the  want  of  correspondence  between  the  degree  of  pyrexia  and  the 
local  phenomena  in  rheumatic  cases ;  the  long  duration  of  the  local  affection 
in  cases  not  rheumatic,  and  in  certain  cases  the  swelling  and  redness  being 
greater  than  in  rheumatic  cases  ;  the  rapid  disappearance  of  the  local  affection 
often  in  cases  of  rheumatism,  and  the  speedy  recovery  of  the  use  of  the 
affected  joint,  the  disappearance  and  recovery  being  more  slow  in  cases  not 
rheumatic ;  the  occurrence  of  endocarditis  or  pericarditis  in  a  certain  proper- 
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tion  of  rheumatic  cases.     The  a^ge  of  the  patient  and  the  previimf« 
of  rheum  tit  ism  are  points  to  he  taken  into  account. 

Cases  of   pyseiiiiu  in  which   a  purulent  effusion  takes   place  intu  cfrtnaj 
joints  are  sometimes  mistaken  fi^r  cases  of  rheumatism*     Atientiim  u<  »b 
antecedent  and  concomitant  ci  re  urn  stances  should   pn*vent  this  emir     Wroi 
lent  collections  within  the  joints  in  cases  of  puery^icml  fever  are  f rohmood  ij 
this  category.    The  so-called  gonorrhopal  rheumatisni  is  generally  inrmar" 
and  the  association  with  guuorrhtBa  or  gleet  points  to  the  character  j 
affection. 

Prognosis- — This  disease  is  rarely  fatal,  and  the  immediate  danger  tn  lilj 
is  smalL  When  death  takes  place  during  the  career  of  the  disease  it  ifdtiel 
complications,  including  under  this  head  pericarditis  j  hut  the  maytrnj  A 
cases  in  which  pericarditis  occurs  do  not  end  faLilIy.  Active  dcHnun»»  cni 
Yiilsions,  and  coma  denote  imminent  danger,  hut  it  has  been  seen  that  tlii>; 
are  extremely  infrequent  events.  Pulmonary  complications  may  prove  j 
A  source  of  danger  in  some  instances  is  intense  hy[>erpyrexia.  The  ' 
inent  of  the  hemorrhagic  diathesis,  with  hemorrhages  into  the  akin  and 
mucous  membranes^  is  a  grave  complication . 

The  disease,  aside  from  the  complications  just  referred  to  and  the  s^ 
attending  it,  is  serious  in  view  of  the  liability  to  endocarditis  which 
the  foundation  fur  incurable  and   grave  lesions  of  the  heart.     The  i 
ate  danger  from   simple  rheumatic  endocarditis  is  slight;  and  the  lesij 
suiting  from  this  affection  rarely  occasion  inconvenience  until  afWr  the 
of  several    years.       Grave    cardiac  lesions   do  not  invariably   folhii 
matic  endocarditis,  and  in  some  eases  there  remains  no  evidence  of  any  ] 
inanent  injury  from  that  disease.     An  endocardial  murmur  sometimes 
pears.     Uloerative  endocarditis  is  an  occasional  event,  giving  liee  %a 
pyjemia. 

The  liability  to  embolism  ia  to  be  mentioned.    Kmboli  may  he  dentil  tn 
the  left  '^ide  of  the  heart,  consisting  of  fibrinous  manses  formed  in  tHittoi? 
with  endocarditis,  or  a  clot  may  form  in  the  right  side  of  the  heart  and  < 
plugging  of  the  pulmonary  artery.     Sudden  death  during  the  i*our!M5  tif 
rheumatism  is  sometimes  caused  by  pulmonary  emboli etm.     An  exatn] 
fallen  undi^^r  my  observation. 

Acute  articular  rheumatism  seldom  ends  in  the  cbronto  fonii  of  the  afl 
tion. 

TftEATMEKT. — There  are  few  diseases  in  the  nosology  the  trcatmrnt 
which,  during  the  last  half  century,  has  undergone  such  mutations  as 
acute  artieular  rheumatisnu  Among  the  moaj*urcs  more  or  l«^«s  in  vog< 
ing  the  period  just  named  are  the  following :  Bleeding,  general  and^j 
mercurialiiation :  colchicum  carried  to  the  extent  of  producing  vomitJ 
purging;  nitrate  of  potassa,  an  ounce  or  more  given  daily  ;  opium  in^ 
doses;  large  doses  of  quinia;  and  the  use  of  the  vcrnlrum  vindc.  Caj 
which  reliance  has  been  chiefly  placed  on  each  of  these  measurcn  have  tii 
sued  a  favonible  course  and  the  treatment  has  seemed  to  be  succi^ssful,  \\« 
of  knowledge  of  the  natural  history  of  the  disease — that  is,  the  hiislory  Kt* 
on  the  observation  of  cases  in  which  the  disease  has  been  allow^cd  to  futM 
its  course  untler  favorable  hygienic  circumstances  uninflui^ncnd  by  thf^^^ 
tical  interference^ — has  heretofore  rendered  it  dtffiCTilt  tn  piH^'r  nfthr  ot 
d i  ff e re n t  m e t }i od s  t ►  f  i  reat  m en t ,  M  y  re p o rt  of  1 
Sutton  of  a  larger  n umber,  treate«J  with  only  { 

intrinsic  tendency  in  the  disease  to  end  within  a  shorter  pcnod  and  with  a  T^ 
de:jnn>  of  hability  to  complications  than  have   1m  .  i*   liiTJu^ri  .  .'.  i.^r^lU 
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posed.  Hence  it  may  be  reasonably  concluded  that  the  influence  of  different 
methods  of  treatment  over  the  duration  of  the  disease  and  the  occurrence  of 
complications  has  been  much  over-estimated.  £ach  of  the  measures  above 
enumerated  probably  is,  to  a  certain  extent,  useful  in  certain  cases ;  but  a 
special  controlling  influence  over  the  disease  is  exerted  by  none,  and  clinical 
observation  has  shown  the  development  of  endocarditis,  pericarditis,  and  other 
complications  under  treatment  by  each  of  them.  It  is  not  worth  while,  there- 
fore, to  discuss  their  merits  and  demerits  severally,  inasmuch  as  few  if  any 
practitioners  now  rely  upon  any  one  of  them. 

Before  the  introduction  of  the  salicylate  treatment  the  practitioners  of  this 
country  generally  relied  upon  the  alkaline  treatment,  first  systematically 
employed  by  Wright  in  1847,  and  afterward,  on  a  larger  scale,  by  Garrod 
and  Fuller.  The  bicarbonate  of  potassa,  the  bicarbonate  of  soda,  the  tar- 
trate of  potassa  and  soda,  and  the  citrate  of  potassa  are  the  remedies  usually 
employed.  Garrod's  report  of  50  cases  treated  with  alkalies,  largely  given, 
show^  an  average  duration  of  six  or  seven  days ;  and  in  no  case  after  the 
patient  had  been  under  the  influence  of  this  treatment  for  forty-eight  hours 
was  any  affection  of  the  heart  developed.  It  would,  however,  be  an  erroneous 
inference  that  cardiac  complicalions  never  occur  after  the  patient  is  fairly 
under  the  influence  of  this  treatment.  I  have  notes  of  several  cases  in  which 
pericarditis  was  developed  when  alkalies  had  been  freely  given,  the  urine 
having  been  rendered  alkaline ;  but  that  the  liability  to  these  complications 
is  lessened  by  this  treatment  must  be  admitted.  Moreover,  this  treatment 
seems  to  exert  some  influence  in  abridging  the  duration  of  the  disease.  Fuller 
claimed  for  the  alkaline  treatment,  efficiently  pursued,  the  power  of  lessening 
the  febrile  movement,  relieving  the  arthritic  inflammation,  abridging  the  dura- 
tion of  the  disease,  and  preventing  endocarditis  and  pericarditis.  With  refer- 
ence to  the  latter,  which  is  manifestly  the  great  object  of  treatment,  he  stated 
in  1862  that  his  experience  embraced,  up  to  that  time,  194  cases,  and  that  ^^  in 
no  single  instance  has  any  heart  affection  occurred  aher  the  patient  has  been 
under  treatment  for  twenty-four  hours."  The  analysis  by  Dickinson  of  cases 
treated  with  alkalies  and  of  cases  treated  by  different  remedies  affords  con- 
clusive evidence  of  the  usefulness  of  the  alkaline  treatment  as  regards  dimin- 
ishing the  liability  to  cardiac  complications.  His  statistics  show  that  a 
''  partial  alkaline  treatment "  is  useless.  To  be  effectual  the  alkalies  must 
be  given  sufficiently  to  render  the  urine  alkaline.^ 

To  secure  as  quickly  as  possible  protection  against  cardiac  affections  the 
alkali  selected  should  be  given  at  once  in  large  doses  and  repeated  at  short 
intervals  until  the  urine  gives  an  alkaline  reaction.  One  or  two  drachms 
of  the  bicarbonate  of  either  potassa  or  soda  may  be  given  every  three  or  four 
hours.  To  render  it  more  grateful  to  the  palate  and  stomach,  citric  acid  or 
lemon-juice  may  be  added  to  each  dose,  which  is  to  be  taken  during  efferves- 
cence. This  quantity  is  generally  well  borne,  and  the  urine,  as  a  rule,  is  ren- 
dered alkaline  in  twenty-four  hours.  I  have  given,  without  inconvenience  to 
the  patient,  the  dose  just  stated  every  two  hours,  and  produced  alkalinity  of 
the  urine  in  twelve  hours.  The  quantity  of  the  alkaline  remedy  should  be 
much  diminished  as  soon  as  the  urine  is  alkaline,  the  doses  aftcr^-ard  being 
repeated  only  once  or  twice  in  the  twenty -four  hours.  To  secure  more  diuretic 
effect  than  is  produced  by  the  alkaline  remedy  alone,  the  acetate,  nitrate,  or 
bitartrate  of  potassa,  the  acetate  of  ammonia,  or  small  doses  of  colchicum 
may  be  added.  The  tartrate  of  potassa  and  soda,  which  is  much  used  as  an 
alkaline  remedy  in  this  disease,  is  inferior  to  the  bicarbonate  of  potassa  or 
soda,  because  it  must  be  given  for  a  longer  period  before  alkalinity  of  the 
urine  is  produced.     It  is  well  adapted  to  maintain  an  alkaline  condition  of 

»  Vide  article  by  Dr.  Wm.  H.  Dickinson  in  Trans,  Med,  and  CIdrurg,  Society,  1862. 
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the  unite  after  thU  conditioti  has  been  produced  bj  the  biearbomie  of  ] 

or  goda. 

The  remedy  which  is  now  chiefly  relied  upon  in  the  tre&tinciit  of  ttnit 
rheumatism  is  salicylic  arid  or  the  sahcylate  of  ftiidiunL  TKi*  dmg.  tbiri 
WU9  first  introduced  as  a  remedy  for  rh«?umatibni  in  1875,  exert*  over  il 
disease  a  specific  controlling  inlliienee  analogous,  in  feome  but  not  In  tH  Id 
tures,  to  that  of  quinia  over  malarial  fever.  Salicylic  acid  v 
the  form  of  the  powder  enclosed  in  capsules  in  doscii  of  8 
every  hour  until  ten  or  fifteen  dosea  have  been  taken,  or 
the  ears,  the  first  symptom  of  salicyl  intoxication*  has  been   :  U\ 

licylate  of  sodium  may  be  given  in  lii-20-grain  do^^es  repealed  even*  W 
until  ei^ht  to  twelve  dt»se8  have  been  administered  or  ringing  in  the  ein  f 
produced.  Another  method  is  to  administer  at  the  begin ninj^  a  4ngle  lii^ 
dose  of  60  ui  Si^  grains  of  salicylate  of  &odium*  This  dose  need  hv  rvpfAl^l^ 
only  once  or  twice  during  the  day.  In  general,  the  quantity  of  sultejlale  c{ 
sodium  should  not  exceed  Ij  to  2  drachms  during  the  twenty^-four  htmrt. 

The  employment  of  salicylic  acid  or  of  salicylate  of  sodium  iu  taree  di^«f 
is  liable  to  lead  to  the  symptoms  of  Balicyl-poisoniug.     The^*  i?9  m 

tinnitus  aurium,  nausea,  vomiting,  partinl  deafness,  disturbed  ftijr^t 

headache,  shivering,  rapid  deep  respiration,  and  delirium.     The   iui4:u 
the  toxic  effects  is  gt'iierally  in  proportion  to  the  anmunt  r>f  the  dnt^ 
has  hcen  taken,  hut  some  persons  have  a  special   suscep* 
of  this  remedy  and  develop  toxic  symptoms  after  only  nj«" 
rule,  the  unpleasant  symptoms  subside  rapidly  after  the  discontinuance  i 
remedy.     A  very  few  instunces  have  been  reported  in  whieh  the  fatal  1 
nation  has  been  attributed  to  the  action  of  salicylic  acid^  partietjlarly  up 
the  hearty  but  it  is  not  certain  that  this  has  been  the  correct  i^vr.bn  .fi.^n. 

In  consequence  of  the  unpleasant  symptoms  sometimes  ati  le  i 

of  salieylic  acid  or  its  sodium  salt^  it  has  been  proposed  to   >uM-.riutc  ff 
these  salicin  and  the  oil  of  winter^een.     Salicin  is  undoubtedly  a  h<*ni'tit' 
remedy  in  acute  rheumatism,  but  it  has  not  been  proven   that  it  exert* 
powerful   an   influence  over   the  disease   as  salicylic   acid.      Maclagan,  wl| 
introduced  the  salicin  treatment  of  rheumatii^n].  administers  20  to  40  gnifl 
at  first  hourly,  and  then  every  two  hours  as  the  symptoms  b<*<rin  to  xmprot 
He  continues  the  drug  in  scruple  doses  three  to  four  times  fl 
or  more.     The  treatment  with  large  doses  is  to  be  resumed  w'h 
and  acute  arthritic  symptoms  return. 

The  nil  of  wintergrcen,  which  is  essentially  a  methyl -salicylate,  haa 
recommended  by  Dr.  F*  P.  Kinnicutt  as  an  efficient  suhstittite  for  salicvll 
acid  and  as  devoid  of  its  toxic  properties.*     Kinnicntt  gives  It)  to  15  inim^ 
of  the  oil  every  two  hours  until  eight  doses  have  been  taken.     The  oil  \ 
bo  taken  in  milk  or  in  capsules. 

The  efficacy  of  the  salicylate  treatment  of  rheumatism  is  moat  appar 
in  acute  rinses  with   considerable  fever  and   severe  pain.      In   iueh  etf' 
within  twelve  hours  after  the  beginning  of  the  treatment  the  fever  and 
acute  arthritic  symptoms  often  subside.     The  cases  of  acute  r^ 
exceptional  in  which  some  relief  is  not  obtained  by  the  em| 
salicyl  compounds,  but  there  arc  oases  in   which  this  treatijatut  pruvaT 
eifectual,  and  recourse  must  be  had  to  other  mcafiures. 

In  two  respects  the  expectations  held.of  th€advatitaL'<»sof  thi- 
met  with  disappointment.    The  salicylate  treatment  do^^s  not  ji 
Even  the  continuance  of  moderate  doses  of  salicylic  acid  or  tta  aubstUutd 
after  the  ifiubsidence  of  an  acute  attack  does  not  prevent  the  »criifreBee< 
other  attacks.     For  this  reason,  while  most  writers  recommend  tbe  eotitiuii- 

»  Sew  York  Meifiml  /frcdr*/,  Xov.  4.  18S2, 
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anoe  of  moderate  doses  after  the  cessation  of  the  acute  symptoms,  there  are 
some  who  withhold  the  drug  until  the  first  symptoms  of  a  renewed  attack 
make  their  appearance.  By  the  latter  method,  it  is  claimed,  the  patient  does 
not  acquire  repugnance  for  the  drug,  unpleasant  symptoms  are  avoided,  and 
the  results  obtained  are  equally  favorable  with  those  of  the  continued  admin- 
istration of  the  remedy. 

The  salicylate  treatment  does  not  prevent  the  heart  complications  of  rheu- 
matism, except  in  so  far  as  it  shortens  the  duration  of  the  disease.  For  this 
reason  this  treatment  should  not  supersede  the  full  alkaline  treatment.  In 
order  to  prevent  these  complications,  alkalies  are  to  be  given  not  less  prompt- 
ly and  freely  than  they  were  before  the  introduction  of  the  salicylate  treat- 
ment. The  best  results  are  obtained  by  the  combination  of  the  salicylate  and 
the  alkaline  treatment. 

Antipyrine  is  an  efficacious  remedy  in  many  cases  of  acute  rheumatism. 
By  the  administration  of  15-grain  doses  hourly  the  pyrexia  and  acute  ar- 
thritic symptoms  have  been  observed  to  subside  in  a  manner  similar  to  that 
after  the  use  of  salicylic  acid.  Not  more  than  two  drachms  should  be  given 
during  twenty-four  hours.  Neither  heart  complications  nor  relapses  are  pre- 
vented by  antipyrine. 

Intense  hyperpyrexia  claims  more  prompt  and  efficient  treatment  than 
by  salicin  or  salicylic  acid.  The  antipyretic  measures  employed  in  other 
fevers  are  indicated — namely,  large  doses  of  quinia  or  of  antipyrine,  and 
cold  sponging,  the  cold  bath,  or  the  wet  sheet.  The  arthritic  affections  do 
not  contraindicate  these  measures.  The  following  case  is  cited  in  illustration 
of  their  efficacy :  A  young  woman  was  attacked  with  acute  rheumatism  in 
the  seventh  month  of  pregnancy.  A  mitral  systolic  murmur  denoted  endo- 
carditis. The  axillary  temperature  rose  to  109°  F.  She  miscarried,  the 
labor  being  brief  and  easy.  She  was  treated  with  quinia  in  large  doses,  alka- 
lies, and  sponging  the  whole  body  with  cold  water.  The  latter  was  employed 
constantly  during  the  hyperpyrexia.  These  measures  proved  efficient  and  the 
patient  recovered. 

The  palliative  treatment  embraces  opiates  or  other  anodynes  for  the  relief 
of  pain,  restlessness,  and  inability  to  sleep.  Thirst  may  be  relieved  by  the 
free  use  of  water  or  lemonade.  Lemon-juice  given  in  large  quantity  is  one 
of  the  remedies  for  this  disease  in  vogue  within  late  years.  It  is,  in  fact,  an 
alkaline  remedy,  but  taken  in  sufficient  quantity  to  render  the  urine  alkaline 
the  stomach  often  rebels  against  it,  and  tne  alkaline  carbonates  are  to  be  pre- 
ferred. 

The  affected  joints  claim  local  measures  of  treatment.  The  application 
of  cloths  saturated  with  an  alkaline  and  opiate  solution,  as  recommended  by 
Fuller,  is  useful.  Fuller's  solution  consists  of  from  4  to  6  drachms  of  the! 
carbonate  of  soda  or  potassa,  dissolved  in  a  mixture  of  an  ounce  of  Battley'sv 
solution  (for  which  laudanum  may  be  substituted),  2  ounces  of  glycerin,  and  I 
9  ounces  of  rose-water.  The  soap-and^ppium  liniment  is  a  good  local  appli-  ^  . 
cation.  A  liniment  containing  chloroform  has  been  found  useful.  I  have  \*,\  < 
found  the  tincture  of  aconite  applied  to  the  parts  to  afford  marked  relief,  ^^j.^ 
Some  practitioners  prefer  to  envelop  the  joints  with  dry  flannel  or  cotton.  ^  i^ 
In  the  choice  of  local  applications  the  sensations  of  the  patient  may  serve 
as  a  guide.  Extension  of  the  limbs  by  means  of  an  apparatus  for  that  pur- 
pose, or  simply  a  cord,  pulley,  and  weight,  in  order  to  diminish  the  pressure 
of  the  articulated  surfaces  upon  each  other,  affords  marked  relief.  The  appli- 
cation of  pasteboard  splints  lined  with  cotton  and  confined  by  a  firm  bandage 
has  been  found  not  only  to  relieve  pain,  but  to  promote  the  disappearance 
of  the  inflammation.  Any  measure  which  has  the  latter  effect  lessens  the 
pyrexia,  for,  assuming  the  disease  to  be  an  essential  fever,  the  pyrexia  is  in 
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part  symptoTOutic  of  the  arthritis.     Cold  applications  to  tlio  ntf,.r% 
and  even  the  iee-bajij,  are  reco  nun  ended  by  German  authors.      3iuch 
afforded  in  some  cases  by  what  may  be  termed  metluidic  friction,    Vtin^ 
lubrieatiuir  embrocation,  the  friction  at  first  over  the  atfected  jointly,  i 
be  extremely  tender^  must  be  as  light  as  possible  to  avoid  giving  paia. 
force  of  thti  fnction,  however^  may  be  gradually  increased,  uiilil  at  leo^ 
the  patient  is  sometimes  able  to  bear  without  suffering  ag  much  pre^tins 
can  conveniently  be  made.     Methodic  friction,  gradually  increased  up  to 
much  pres.sure  with   the   hands  as  can  be  borne   without   paiu,  leave 
affected  joints  mure  comfortable  for  several  hours,  and  the  operatiou 
repeated  once  or  twice  daily. 

It  is  important^  in  order  to  avoid  relapses^  that  the  patient  shoQld  not  lean 
the  bed  and  should  not  make  unnecessary  exertion  until  some  time — if  pciiii- 
ble  a  week^ — has  elapsed  after  all  acute  symptoms  have  subsided. 

The  treatment  of  rheumatic  endocarditis  and  pericarditis  has  been  alneailj 
coni>idered.      Fleuritis  and  pneumonitis  are  to  be  treated  according  to  ihfl 
indieatlons  in  indi\"idusl  eases,  as  when  they  occur  in  other  pathological  ati 
ncctions.      The  indications  pertaining  to  active  delirium^  convnUionii,  m 
coma  are  derived  from  the  pathological  conditions  with  which  the.v*  e% 
may  be  associated — namely,  hypeq^yrexia^  cerebral  meningitia,  or  ui; 

Darosia  has  reported  3U  cases  treated  with  the  bromide  of  ammoni 
doses  of  15  or  20  grains  every  three  hours.     Of  these  eases,  in  231 
was  no  cardiac  complication  when  this  treatment  was  begun,  and  in 
of  the  23  cases  was  any  cardiac  complication  subsef^uefitly  developed, 
mean  duration  of  the  disease  was  22.5  days.*     Senatcjr  has  made  mmut  i 
vations  on  the  treatment  with  benxoic  acid*     (living  2J    to  3  drarli 
the  acid,  or  from  3  to  nearly  4  drachms  of  the  benzoate  of  soda^  dur 
twenty-four  hours,  the  disease  was  apparently  shortened.     This  result 
observed  in  a  few  cases.     Its  efficacy  is  vastly  inferior  to  that  of  f^lic 
salicylic  acid.     Trimetbylamine,  euiph»yed  largely  in  this  disease  by  A 
rius  of  St.  Petersburg  a  quarter  of  a  century  ago,  has  more  recently  1 
employed  with  success  by  Lagrange  and  Dujardtu-Beaumetx  in   France**  I 


Subacute  and  Chronic  Articular  Rheumatism. 

The  terms  subacute  and  chronic  rheumatism  arc  applied  not  ftlone  t4> 

having  the  distinctive  features  of  the  disease  just  considered,  i' 
but  to  affections  resembling  articular  rheumatism  only  in  their 
also  to  persistent  pains  in  liifft^rent  parts  of  the  body  snpposr 
rheumatic  diathesis,      I  shall   notice  under  this  heading  true    ■ 
marii^m  in  so  mild  a  form  as  t^  be  distinguished  as  subacute,  and  the 
form,  involving,  as  there  is  reason  to  suppose^  a  constitutional   rnndi 
not  identical  with,  allied  to^  that  in  the  acute  disease.       The  .  %\H 

rheumatoid  arthritis  will  be  noticed  after  gout  has  been  con^ 

S*tL(icuft*  rheumtitkm  may  have  all  the  characters  of  the  Acutc  diseai 
minus  intensity.     It  is  then  the  same  diseaf*e  in  a  mild  form.     The 
liability  to  the  cardiac  complicationst  although  it  i:;^  much  less  than  wl 
disease  is  acute.     The  treatment  is  the  same,  with  modifications  whi 
suggested  by  the  want  of  acuteness  of  I  he  symptoms.     The  alkalino  re 
dies  are  indicated  as  protective  against  cardiac  complications. 

Both    acute    and    subacute    articular    rheumatism    may  end  in  a  chroi 
arthritic  disease.     The  essential  constitutional  affection  in   these  * 
not  continue,  but  there  remains  an  affection  of  one  or  more  of 

*  Vide  PeTinnftcania  Hiarjiilal  RfporU,  1S09,  Vol.  11. 

*  Vide  Aoiiofiud  Ut^jKnuaiotyj  187$* 
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previously  involved.     The  arthritic  affection  is  perhaps  a  sequel  of  the  rheu- 
matic disease,  rather  than  the  latter  persisting  in  a  chronic  form. 

In  most  cases  of  chronic  rhevmatisni  the  disease  is  subacute  from  the  first. 
It  depends  doubtless  upon  an  internal  determining  cause.  If  it  cannot  be 
affirmed  that  this  cause  is  identical  with  that  in  acute  articular  rheumatism, 
a  relationship  between  the  two  diseases  may  fairly  be  inferred. 

Cases  of  chronic  rheumatism  are  frequently  met  with  in  medical  practice. 
The  patients  are  generally  in  middle  or  advanced  life.  A  greater  or  less 
number  of  joints  may  be  affected.  The  affection  remains  fixed  in  certain 
joints ;  that  is,  it  does  not  shift  from  joint  to  joint,  as  in  cases  of  acute  rheu- 
matism. The  affected  joints  are  tender,  painful  to  the  touch,  sometimes 
swollen  from  intra-articular  effusion ;  their  temperature  is  more  or  less  raised, 
and  the  surface  may  be  reddened.  Motion  is  painful,  especially  at  first  after 
periods  of  rest.  A  grating  sensation  and  sound  often  accompany  the  first 
movements  after  these  periods.  The  local  symptoms  vary  much  in  degree  at 
different  times,  and  patients  often  observe  a  connection  between  an  increase 
of  these  symptoms  and  certain  atmospherical  conditions.  They  often  say 
that  their  sensations  enable  them  not  only  to  judge  of  existing  conditions, 
especially  as  regards  moisture,  but  to  foretell  changes  which  are  soon  to  take 
place. 

Pyrexia  is  wanting  except  when  there  is  an  exacerbation  as  regards  the 
local  symptoms.  The  digestive  and  nutritive  functions  may  be  but  little  or 
not  at  all  affected.  There  is  no  liability  to  cardiac  complications  or  to  dis- 
ease of  internal  organs  other  than  the  heart. 

The  DIAGNOSIS  involves  discrimination  from  rheumatoid  arthritis,  which 
will  be  considered  in  the  next  chapter.  In  the  latter  occur  anatomical 
changes,  dislocations,  and  distortions  which  do  not  belong  to  the  history  of 
chronic  rheumatism.  Subacute  or  chronic  synovitis,  not  rheumatic,  is  to  be 
excluded.  The  points  to  be  considered  in  differentiating  the  latter  from 
rheumatoid  arthritis  are  those  which  have  been  stated  in  connection  with 
the  diagnosis  of  acute  articular  rheumatism.  Whenever  chronic  rheumatism 
has  been  preceded  by  the  acute  disease,  this  fact  has  of  course  an  important 
bearing  on  the  diagnosis. 

Chronic  rheumatism  is  devoid  of  immediate  danger,  but  it  persists  in  many 
cases  indefinitely,  and  in  not  a  few  instances  during  life.  Ankylosis  of  the 
affected  joints  sometimes  takes  place.  Notable  atrophy  of  muscles  may  be  a 
result  of  their  inaction  when  the  disease  interferes  greatly  with  muscular 
movements,  or  possibly  the  result  of  some  nervous  disorder. 

In  cases  of  chronic  rheumatism  the  treatment  so  important  in  the  acute 
disease  is  less  effective.     Alkalies  are  of  comparatively  little  service.     Salicin 
or  salicylic  acid  has  little  controlling  influence.     A  great  variety  of  remedies 
with  reference  to  a  constitutional  effect  have  had   advocates.      Observing  < 
proper  care  not  to  do  harm  by  medication,  trial  should  be  made  of  different  t 
remedies. ,  Of  these  may  be  mentioned  the  preparations  of  guaiacum — namely,  | 
the  simple  tincture,  the  ammoniated  tincture,  the  mixture  or  the  compound  I 
decoction  of  sarsaparilla  into  which  guaiacum  enters — the  bichloride  of  mer- 1 
cury,  iodide  of  potassium  in  large  doses,  colchicum  in  small  or  moderate  doses,  ( 
the  hydrochlorate  of  ammonia,  sulphur,  and  arsenic. 

The  local  treatment  is  important.  Benefit  may  be  obtained  from  flying 
blisters  or  the  application  of  the  tincture  of  iodine.  Methodic  friction  or 
shampooing,  as  described  in  connection  with  the  acute  form  of  the  disease,  and 
stimulating  embrocations  are  often  of  much  utility.  Counter-irritation  by 
"  firing  "  has  been  recommended.  Palliation  of  pain  may  frequently  be  pro- 
cured by  the  application  of  the  tincture  of  aconite  or  the  veratria  ointment. 
The  treatment  has  reference  to  two  objects — namely,  the  removal  of,/rs/,the 
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inflammatory  condition,  and  secoml,  the  effects  of  tUe  inflammattan.     In  o^nW*^ 
to  prevent  stiffness  and  ankylosis  passive  motion  is  Bdvisable  so  ftoon  as  l\tt 
inflammatory  condition  subsides. 

Rendering  the  afft*ctcd  joints  immovable  by  means  of  pasteboard  iplinCl 
and  bandaging  should  be  tried.     Tlie  immobility,  however,  should  b^  ooB 
ued  for  only  a  few  days  at  a  time,  aud  in  the  intervals  passive  mnvementoi 
be  important  to  prevent  ankylosis.     Local  douches  with  *  U\  or  winn 

water,  or  with  each  in  alternation,  may  prove  of  service*    EU  eupeciiHj 

the  constant  current,  has  been  found  serviceable. 

External  mcas<ures  acting  upon  the  entire  surface  are  perhaps,  in  certaiii 
cases,  not  less  useful  than  iuternal  remedies.  Reference  i»  had  to  the  simple 
tepid  bath,  the  alkaline  bath,  the  Turkish  hath,  the  sulphur  vapor-bath,  and 
hydropathic  packing.  The  resources  of  treatment  should  not  he  ooofliiiirtd 
as  exhausted  without  a  fair  trial  of  these  measures. 

Measures  having  reference  to  improvement  of  the  general  health  and  ti 
invigoration  of  the  system  form  an  essential  part  of  the  treatment,  embracia 
tonic  remedies,  with  attention  to  diet,  clothing,  exercise,  etc.     It  ia  UDnec 
sary  to  go  into  details  which  are  essentially  the  same  in  the  treatment  of  manj^ 
chronic  affections.     Change  from  a  cold,  changeable,  and  humid  climate  Ut 
one  mild,  uniform,  and  dry  often  proves  the  most  effective  measure  whi ' 
be  adopted.     The  mineral  springs  are  frerjuently  resorted  to  with  advi 
by  persons  suffering  from  chronic  rheumatism.     Of  the  different  wafei 
alkaline,  sulphurous,  saline,  and  chalybeate  are  each  useful  in  certjun  i 
Doubtless,  however,  much  of  the  benefit  derived  from  watering-plmoct»  in 
to  the  various  incidental  hygienic  influences. 


CHAPTER    XI. 
GOUT.— RHEUMATOID  ARTnRITIS. 


Gout:  Aiiat<>tiii(*al  Charmrtcrs:  Clinical   Histi^ry ;   Palholoiriciil  Chururtor ;  Ckn 
Diaguos^ia  ;  Proguosis ;  Treatmeiit.—Hheumutoid  Artliritis. 

Gout. 

THE  disease  called  gout  has  been  thought  to  be  allied  to  articular  rhen 
matism,  and  the  two  affections  have  even  licen  considered  to  be  i-''  ■ 
As  will  be  seen,  however,  they  are  shown  to  be  essentially  distinct 
disease  by  points  of  contrast  pertaining  to  morbid  anatomy^  eUni«ai   m 
pathological  character,  and  causation.     The  name  gout  or  its  synonym  in  dlt 
ferent  languages  is  universally  applied  to  the  disease  to  be  now  conHtdcredJ 
The  name  is  derived  from  tjutfa^  a  drop,  and  is  supposed  to  refer  to  th<?  dfv.»|i-l 
ping  of  some  morbid  fluid  into  the  joints. 

Gout  occurs  as  an  acute,  a  subacute,  and  a  chronic  affection.  Writers  fcavt 
made  other  varieties,  such  as  irregular  and  misplaced  goul.  As  the  stibaettte 
form  h  not  always  chronic,  it  is  convenient  to  consider  thiii  form  wbqi  rf 
brief  duration  and  the  acute  form  under  one  head.  The  term  Irani 
will  embrace  the  acut^  and  subacute  form,  the  lati-er  ending  u*o  fkooa 
considered  as  chronic.  Frrmtrtd  or  c^irmtic  gf^ui  will  embrace  all  oaiee  ifl 
which  the  disease  is  protracted. 
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Anatomical  Characters. — ^The  most  distinctive  anatomical  character  of 
gout  consists  in  the  deposit  within  the  tissues  of  crystalline  urates,  chiefly 
urate  of  sodium.  Mingled  with  the  urate  of  sodium  have  been  found  in  small 
quantity  other  salts,  as  urate  of  calcium  and  of  magnesium  and  carbonate  and 
phosphate  of  calcium.  The  urate  of  sodium  is  in  the  form  of  acicular  crystals, 
with  which  may  be  mingled  amorphous  granular  matter.  With  few  excep- 
tions the  urates  are  deposited  first  in  the  joints,  and  in  the  majority  of  cases 
first  in  the  metatarso-phalangeal  articulation  of  one  of  the  great  toes.  In  the 
course  of  the  disease  other  joints  become  affected.  At  first  the  disease  mani- 
fests a  preference  for  the  small  joints  of  the  foot  and  hand,  but  subsequently 
(and  in  rare  cases  primarily)  larger  joints,  as  the  knee  and  elbow,  may  become 
involved.  The  urate  deposit  seems  to  form  a  white,  chalk-like  incrustation 
upon  the  free  surfaces  of  the  articular  cartilages.  Careful  examination,  how- 
ever, shows  that  the  deposit  is  in  the  substance  of  the  cartilage.  Usually 
only  the  superficial  layers  of  the  cartilage  contain  the  deposit.  Upon  micro- 
scopical examination  are  found  acicular  crystals  arranged  in  little  clusters 
which  radiate  from  a  centre.  The  centre  of  a  cluster  is  often  a  cartilage-cell, 
but  the  crystals  are  deposited  in  the  basement-substance  as  well.  The  depo- 
sition of  urates  in  the  joints  may  occur  either  with  or  without  paroxysms  of 
articular  gout.  Garrod  has  shown  that  a  single  paroxysm  of  gout  suffices  to 
cause  a  certain  amount  of  the  urate  deposit  in  the  affected  joint. 

Urate  concretions  are  often  found  in  the  synovial  membranes  and  the  artic- 
ular ligaments.  These  gouty  concretions  are  called  tophi  or  challcstones.  Tophi 
consist  of  needle-shaped  crystals  of  urate  of  sodium,  mingled  with  granular 
matter  and  animal  substance.  Their  consistence  is  usually  compared  to  that 
of  mortar. 

Although  the  urate  deposit  is  oilen  associated  with  acute  transitory  inflam- 
mation in  and  about  the  joints,  it  is  sometimes  though  less  frequently  com- 
bined with  destructive  inflammatory  and  degenerative  changes  in  the  joints. 
The  stiffness  of  the  joints  observed  during  life  is  due  more  to  the  affection  of 
the  ligaments  than  to  the  alterations  of  the  cartilage.  Fibrous  ankylosis  may 
occur.  There  may  be  erosion  of  the  articular  cartilages.  These  changes, 
combined  with  tophaceous  nodules,  and  sometimes  subluxation  of  the  joints, 
may  give  rise  in  chronic  gout  to  striking  deformities,  which  are  observed  most 
frequently  in  the  hands. 

The  deposits  of  ui;ates  may  be  found  not  only  in  the  ligaments  and  carti- 
lages, but  also  in  various  other  situations,  of  which  the  most  frequently 
affected  are  the  perichondrium,  the  periosteum,  the  periarticular  connective 
tissue,  the  tendons  and  their  sheaths,  the  bursal  sacs,  the  kidneys,  the  skin,  and 
the  cartilages  of  the  external  ear.  Tophaceous  masses  occurring  in  the  exter- 
nal ear,  varying  in  size  from  that  of  a  pin^s  head  to  that  of  a  split  pea,  are  often 
of  great  assistance  in  diagnosis.  Among  the  rare  situations  for  gouty  deposits 
may  be  mentioned  the  spongy  texture  of  bone,  the  small  laryngeal  cartilages, 
the  tarsal  cartilage,  and  the  sclerotic  coat  of  the  eye,  the  outer  sheaths  of 
vessels  and  of  nerves,  the  endocardium,  and  the  dura  mater.  In  general, 
those  tissues  are  most  liable  to  be  affected  which  are  possessed  of  little  vas- 
cularity, but  the  gouty  deposit  has  been  found  in  such  vascular  structures  as 
the  skin  and  the  muscles.  Tophi,  especially  those  seated  subcutaneously, 
may  lead  to  the  formation  of  abscesses,  which  burst  and  discharge  .pus  min- 
gled with  chalky  material.  In  this  way  or  by  simple  necrosis  of  the  skin 
over  the  tophi  sluggish  ulcers  are  formed  which  have  little  tendency  to 
repair. 

The  interesting  discovery  has  been  made  by  Ebstein  that  the  tissues  which 
are  the  seat  of  urate  deposits  in  gout  are  in  the  condition  of  coagulation  necro- 
sis.    According  to  Ebstein,  this  coagulation  necrosis  precedes  the  deposition 
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of  ufAtopt,  atiJ  is  cttUHed  by  the  iibnomial  ohemicrtl  cnnstittition  of  the 
Till)  fixation  of  urat«H  in  ibe  tissues,  aeeonliug  to  this  view,  it  <iu€  la  i 
ac'klity  of  the  necrotic  tissuog,  luutiing  lo  the  formation  of  th*^  in^tohiblo  *<4i 
urates  out  of  the  tie  mm  I  umt<»8,  which  are  in  excess  in  the  drrukUDi; 
bluoil.  An  area  of  reuctive  fnflammatiou  exists  arotind  tbo  foci  of  coiigu- 
Itttion  necrosis. 

Todd  and  Garrod  bave  establihbed  tbe  fact  that  pout  is  one  of  the  eitues 
of  the  small  granular  kidney.     The  diseased  kidney  pr4?^ents  the  ->  ■--  -..J 
tbe  microscopical  changes  which  have  already  been  described  as  cb 
of  this  form  of  chronic  Bright's  disease  (p.  HTS).     The  gouly  ki«tnr^, 
seat  of  urate  deposits,  chiefly  in  the  pyramids,  where  they  appear  a^  ^*  ^ 
Btrcaks  and  points.     The  morbid  deposit  is  found  both  within  and  ben»t 
the  tubes.     The  .gouty  kidney  may  develop  without  the  oceurreoee  at 
time  of  articular  symptoms,  although  at  the  autopsy  urates  are  found ;" 
articular  cartilaires.    Gout  is  an  occasional  cause  of  waxy  do^^^r^f^rt^f  inrtj 
cretions  of  urate  of  sodium  have  been  found  in  the  renal 

It  has  been  shown  by  Garrod  that  the  blood  in  gout  ci«< 
uric  acid,  which  is  present  in  the  form  of  urate  of  sodium*      Accuniini* 
this  author,  no  appreciable  excess  of  uric  acid  is  prosent  in   tb<?   inteni 
between  the  early  attacks  of  gout,  but  in  cbronic  gout  the  bbKHl  h  ainin 
ously  rich  in  uric  acid.    The  accumulation  of  urio  acid  in  the  bluud  cum^iituK 
the  condition  called  urtcxmia  or  lithicmia^  which  has  haeu  eouaider<*d  lo  Pi 
L  of  this  work. 

The    gouty   dyscrasia   ia    frequt*ntly    associatt*d   with  variotui   anato 
changes  other  than  tliose  which  have  been  described.     These  lesionas>.  ho 
ever,  are  generally  without  special  peculiarities  by  which  they  can  be  tpc 
nixed  as  gouty  in  origin. 

Patients  with  gout  are  especially  liable  to  chronic  inflammatioti»»  of 
the  most  common  are  chrcmic  gastritis^  chronic  ententis,  chrotnc  bronchid 
and  chronio  endarteritis  (atheroma  L  Fatty  liver  and»  according  to 
authors,  cirrhosis  of  the  liver  may  be  an  effect  of  gont.  Various  cut 
diseases,  especially  eczema,  are  ascribed  to  gout.  Oardiac  lesions  are  cti 
in  chronio  gout.  They  are  most  frequently  secondary  to  chronic  nephriil 
but  fatty  heart  and  chronic  endocarditis  and  myocarditis  may  occur  in  g*»l 
without  this  association.  Gouty  patients  have  a  tendency  to  the  formalifl 
of  renal  calculus  and  to  ehnmic  inflammations  of  the  bladder,  nrethrm,  ai 
prostate  gland.  Gout  and  diabetes  meltitus  are  sometimes  combined,  or  ofl 
may  be  a  sequel  of  the  other. 

Clinical  Historv. — Transient  gout  and  persistent  gout  require  sc] 
consideration  as  regards  their  clinical  history.  Having  considered  ihttm 
of  the  disease^  I  shall  notice  irregular  and  misplaced  pout. 

Tt'tiustcnt   6rniM/.^ Under  this  head  are  to  be  embraced  all  ca*w***  lt»  wKtd 
the  disease  is  of  short  duration ;  that  is,  the  duration  not  - 
longed  for  the   disease  to  be   regarded   as   chronic.      In   ihi- 
disease  the  patient  is  said  to  have  an  attack  or  fit  of  gout.     The 
generally  acute,  but  sometimes  it  is  subacute* 

The  seizure  is  generally  sudden,  occurring,  as  a  rule,  during  the  nigl 
in  the  majority  of  canes  after  midnight*     In  a  certain  proporlion  of 
the  seizure  occurs  without  premonitions;  and  the  patient  may  hafe 
bed  feeling  as  well  as  usual.     In  some  cases,  however,  there  are  prodromi 
nomena  consisting  of  cardialgia.  gastric  flatulency,  erucUtious,  and  nt 
dyspeptic  ailments,  together  with    inability  tt>  exert  the  menul   faeultii 
irritability  of  mind,  and  depression  of  spirits.     These  phenomena  are  uM 
ficieutly  significant  to  lead  to  the  expectation  of  an  attack  of  gout  if  otie 
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more  attacks  have  not  been  already  experienced,  but  in  persons  who  are 
subjects  of  the  disease  they  may  denote  an  impending  seizure.  Observations 
have  shown  that  for  several  days  preceding  a  gouty  paroxysm  there  is  a  nota- 
ble diminution  of  uric  acid  in  the  urine. 

The  seizure  is  marked  by  pain,  which  in  the  great  majority  of  cases  is 
seated  in  the  metatarso-phalangeal  joint  of  one  of  the  great  toes.  The  pain 
soon  becomes  more  or  less  intense,  and  frequently  it  is  excruciating,  being  com- 
pared by  patients  to  pain  caused  by  the  gnawing  of  an  animal,  a  dislocation 
of  the  bone,  a  nail  driven  into  the  joint,  tearing  of  the  parts  with  pincers, 
etc.  Such  comparisons  express  only  intensity  of  suffering,  for  it  is  not  to  be 
supposed  that  patients  have  actually  experienced  the  pain  produced  by  the 
various  causes  mentioned.  A  sense  of  throbbing  in  the  part  accompanies 
the  pain.  3Iore  or  less  pyrexia  is  developed,  preceded  by  shivering.  These 
symptoms  continue  for  several  hours,  and  then  the  pain  and  fever  subside. 
The  patient  is  comparatively  comfortable  and  obtains  some  sleep.  The  relief 
is  usually  accompanied  by  slight  perspiration.  In  the  mean  time,  the  affected 
joint  becomes  swollen,  the  skin  is  reddened  and  shining,  the  subcutaneous 
veins  are  distended,  the  heat  is  raised,  and  there  is  exquisite  tenderness 
to  the  touch.  These  appearances  are  observed  after  the  severe  pain  has 
abated. 

In  some  cases  only  a  single  paroxysm  of  severe  pain  is  experienced,  but 
much  oftener  the  seizure  is  renewed  on  the  following  night,  and  on  succes- 
sive nights  for  a  variable  period.  The  local  affection  may  remain  in  the 
joint  affected  at  the  first  seizure,  or  the  affection  may  be  transferred  from 
this  joint  to  the  corresponding  joint  of  the  opposite  foot.  In  some  cases  the 
inner  side  of  the  foot,  the  instep,  or  the  heel  becomes  affected,  and  the  affec- 
tion may  extend  to  the  larger  joints  and  to  the  small  joints  of  the  upper 
extremities.  This  extension  of  the  local  manifestations  of  the  disease  rarely 
occurs  until  after  several  attacks,  and  it  occurs  especially  in  cases  of  chronic 
gout.  After  recovery  from  transient  gout  there  is  often  a  feeling  of  better 
general  health  than  before  its  occurrence,  the  patient  being  relieved  of 
indefinite  ailments  which  previously  existed. 

During  the  continuance  of  transient  gout  the  symptoms  other  than  those 
referable  to  the  part  or  parts  affected  vary  considerably  in  different  cases. 
Pyrexia  is  more  or  less  marked  in  proportion  to  the  acuteness  of  the  local 
manifestations.  The  fever  appears  to  be  symptomatic,  and,  as  a  rule,  it  is  less 
than  in  cases  of  acute  articular  rheumatism.  The  appetite  is  frequently 
impaired  or  lost,  but  in  some  cases  it  is  preserved.  Dyspeptic  ailments  are 
sometimes  present  and  sometimes  absent.  The  urine  is  generally  scanty, 
high-colored,  and  deposits  a  lateritious  sediment  on  cooling.  The  excre- 
tion of  uric  acid  is  lessened.     The  bowels  are  generally  constipated. 

Cases  also  differ  much  as  regards  the  local  symptoms.  The  affection  may 
be  called  acute  when  the  pain  is  severe,  the  swelling,  redness,  etc.  are  marked, 
these  local  symptoms  being  accompanied  by  a  corresponding  amount  of  fever. 
On  the  other  hand,  the  affection  is  subacute  when  the  pain  is  notably  less 
severe,  the  other  local  symptoms  are  less  marked,  and  fever  is  either  slight 
or  wanting.  As  regards  the  seizures  of  pain,  which  occur  usually  at  night, 
they  are  in  some  cases  paroxysmal,  the  pain  passing  off  in  the  day,  but  in 
other  cases  more  or  les^  severity  of  pain  continues  during  the  day  as  well  as  at 
night ;  in  other  words,  remissions  occur  instead  of  intermissions.  The  local 
symptoms  gradually  decline  as  the  fit  or  attack  passes  off.  Qildenia  of  the 
part  or  parts  is  more  or  less  marked  at  the  decline  of  the  local  affection,  with 
frequently  pruritus,  and  in  the  majority  of  cases  furfuraceous  desquamation 
of  the  epidermis.  The  local  symptoms  just  named  are  diagnostic  of  gout  as 
contrasted  with  rheumatism.     Cramp  affecting  the  muscles  of  the  leg,  the 
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tKigh,  and  other  parts  of  tbe  body  is  a  sjmptom  more  or  leas  mirkod  in  i 
considerable  number  of  cases. 

Tbe  duration  of  transient  gout  variefi  between  a  few  days  atid  sorcral  vc^eks. 
In  the  majority  of  cases  the  paroxysms  recur  nightly  for  at  least  a  wjpvIl 
Generally,  the  paroxysms  or  exacerbations  are  lees  and  less  severe  in  pr^p  r- 
lion  to  the  duration  of  the  attJiek.  If  tbe  disease  continue  for  more  i^mn 
three  or  four  weeks  it  is  to  be  conj^idered  as  persistent  or  chronic.  An  attack 
of  acute  or  subacute  gout,  especially  the  latter,  may  eventuate  in  tho  p<:riii^* 
ent  or  chronic  form  of  the  disease,  or,  having  continued  for  a  ^  ' 

the  disease  for  tbe  time  ceases,  recurring  at  longer  or  shorter  ii 
vast  majority  of  cases. 

Persistenf  or  Chrotnc  Oot^. — Gout,  beginning  as  either  an  aeute  or  wuh 
acute  affection,  in  a  certain  prop»ortion  of  cases  continues  as  a  chronic  affecii*>ii 
for  many  weeks,  months,  and  even  years.    Generally,  this  persisting  or  cUniuie 
form  of  tbe  disease  is  preceded  by  the  occurrence  of  many  trati^icnt  altK-t 
recurring  after  intervals  which  become  shorter  and  shorter,  until  at  length. i 
it  were,  they  run  together.     When  the  disease  is  persistent  it  has  oat  eoutii 
uously  a  uniform  severity,  but  remissions  occur  from  time  to  timej  and  i 
infre(|uently  intercurrent  acute  attacks  take  place. 

In  the  persistent  or  chronic  form  the  local  symptoms  which  cbanirf    - 
acute  affection — ^namely,  intense  pain,  heat,  and  redness — are  fithr; 
wanting.     There  is  little  or  no  fever.     Disorders  of  the  digestive   - 
often  present  and  tbe  general  health  is  more  or  less  impaired.      In 
the   joints   are    liable  to  become    stiffened,  ankylose<l,   and   dcforiui4  i 
the    abundance   of   the    gouty  deposit.       Chalk-like  concretions  may 
within  and  around  tbe  small  joints  of  the  hands.     In  some  cases  exilic 
of  semi-solid  matter  are  felt  near  the  surface,  and  if  they  be  openitd  tl: 
ter  may  bo  pressed   out.     Sometitnes  collections  of  considerable  size  op 
spontaneously.     The  solid  concretions,  or  chalk-stones,  sometimes  make  thfij 
appearance  through  the  skin.     The  gouty  matter  may  be  deposited  in  tfa 
bursaa  mucosae  in  the  neighborhood  of  joints.     In  a  certain  projmrtion  iil 
cases — the  number,  happily,  not  large — the  hands  and  feet  become  (lenna 
nently  distorted  and  crippled,  the  fingers  sometimes  pre.«5ienting  an  s|  ; 
compared  by  Sydenham  to  that   of  a  bunch   of  parsnips.      Nodul 
depOtsit  are  frequently  seen  on  the  helix  of  the  ear^  sometimes  also  on  liifll 
eyelids,  and  occasionally  on  the  face. 

In  chronic  as  in  aeute  gout  tbe  predilection  of  the  disease,  as  regard 
seat  of  the  local  manif«\station,  is  for  the  joints  of  the  great  toe.    An  »f 
of  other  joints  occurs  primarily  in   a  small  proportion  of  cases.     Af 
great  toes,  the  order  in  which  parts  are  liable  to  become  implicated,  aee 
to  Garrod,is  as  follows:  The  heels  and  anklei^.  the  knees,  tbe  smaller  artietilj 
tions  of  the  hands,  the  elbows,  and  lastly  the  shoulders  and  hips*.     There  i 
however,  many  exceptions  to  this  order  of  sequence.     A  blowr,  aprain, 
other  injury  may  determine  the  seat  of  the  loc4y  affection.     A  point  of  dii 
ference  in  different  cases  pertains  to  the  number  of  jolnta  wmch 
affected. 

In  some  cases  the  local  manifestations  of  the  disease,  however  long  it  ma 
persist  or  frequently  recur,  remain   concentrated  on  a  few  joints ;  in  oihfl 
cases  a  large  number  of  joints  are  implieated  ;  and,  again,  in  some  caxes  diffcJ 
ent  joints  are  affected  in  successive  attacks.     If  the  Nime  and  a  few  join 
always  affected,  and  if  the  disease  either  persist  or  recur  frrqucntly,  p<fr 
changes  in  the  affected  joints  are  more  likely  to  occur.    Another  point 
ference  in  different  cases  relates  to  the  palpable  changes  in  the  affeeted^ 
8ome  gouty  patients  escape  ankylosis  and   nodosities,  nit  hough   they 
from  the  disease  more  or  less  throughout  their  lives,  whereas  iu  other  < 
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the  hands  and  feet  become  deformed  and  crippled  after  a  comparatively  short 
duration  of  the  disease. 

Irregular  and  Misplaced  Gout. — It  is  an  old  doctrine  that  local  manifestations 
of  gout  are  liable  to  be  seated  in  the  diflferent  visceral  organs — namely,  the  stom- 
ach, intestines,  lungs,  heart,  liver,  kidneys,  and  brain.  Disorders  referable  to 
these  viscera  preceding  the  ordinary  manifestations  of  gout  have  been  considered 
as  gouty,  and  it  has  been  supposed  that  gouty  disorders  of  viscera  may  occur 
without  any  affections  of  the  joints  either  accompanying  or  ensuing.  In  such 
cases  gout  is  said  to  be  irregular  and  mixplaced.  Anomalous  and  latent  gout 
are  other  terms  applied  to  these  cases.  Sometimes  during  an  attack  of  gout  - 
the  affection  of  the  joint  or  joints  suddenly  disappears,  and  symptoms  denoting 
an  affection  of  some  internal  organ  supervene.  In  these  cases  a  transference 
or  metastasis  of  the  gouty  manifestations  is  supposed  to  take  place,  and  the 
name  retrocedent  gout  is  employed  to  express  such  an  occurrence.  These 
notions  are  probably,  in  a  measure,  well  founded,  but  it  is  difficult  with  our 
present  knowledge  to  say  how  far  they  are  to  be  accepted  as  correct.  The 
difficulty  consists  in  the  inability  to  determine  whether  antecedent,  coexistent, 
or  consecutive  affections  in  certain  cases  of  gout  are  not  associated  merely  by 
coincidence.  It  has  doubtless  been  too  much  the  custom  to  consider  all  affec- 
tions occurring  in  persons  subject  to  gout  as  of  a  gouty  character,  and  the 
gouty  diathesis  is  often  considered  to  exist  on  insufficient  data.  Making,  how- 
ever, due  allowance  for  error,  it  can  scarcely  be  doubted  that  the  constitutional 
morbid  condition  which  constitutes  the  disease  in  cases  of  gout  may  determine 
disorders,  sometimes  of  a  grave  character,  in  organs  more  important  to  life 
than  those  in  which  the  local  manifestations  are  usually  seated.  Evidence  of 
a  pathological  connection  of  these  disorders  with  gout  is  afforded  by  complete 
relief  following  the  development  of  a  gouty  affection  of  the  joints,  by  their 
occurrence  immediately  after  a  gouty  affection  of  the  joints  has  been  apparently 
suppressed,  by  the  absence  of  any  other  appreciable  causes  explaining  their 
occurrence,  and  by  the  indefinite  or  anomalous  character  of  the  disorders. 

Disorders  of  the  stomach  and  intestine  attributed  to  gout  are  neuralgic  pain 
or  spasm,  flatulent  dyspepsia,  and  persistent  vomiting,  accompanied  with  more 
or  less  prostration,  diarrhoea,  and  in  some  cases  symptoms  denoting  enteritis. 

Disturbed  action  of  the  heart  is  not  uncommon  in  gouty  patients.  It  some- 
times occurs  in  an  alarming  degree,  but  it  may  be  doubted  if  a  purely  func- 
tional disturbance  occurring  in  this  connection  ever  prove  fatal.  Valvular 
lesions  and  enlargement  of  the  heart  often  exist  in  persons  affected  with  chronic 
gout,  being  usually  associated  with  chronic  Bright*s  disease.  The  want  of  a 
tendency  to  acute  endocarditis  and  pericarditis  is  one  of  the  points  distinguish- 
ing gout  from  rheumatism. 

Cough,  asthmatic  dyspnoea,  and  bronchitis  are  attributed  to  gout.  Spas- 
modic affections  of  muscles  or  cramp  in  various  situations,  neuralgia  affecting 
the  branches  of  the  fifth  pair,  the  sciatic  nerve,  and  other  nervous  trunks, 
paroxysmal  headache  and  hysteria,  are  to  be  added  to  the  list. 

Delirium  and  fatal  coma  are  among  the  disorders  impufed  to  gout.  These 
symptoms  may  be  due  to  uraemia  or  to  meningitis,  which  may  or  may  not  be 
dependent  on  gout. 

The  deposit  of  the  urate  of  sodium  in  the  uriniferous  tubes  in  cases  of  gout 
has  been  stated  under  the  head  of  the  morbid  anatomy.  It  is  not  difficult  to 
understand  that  this  deposit  may  accumulate  and  form  renal  calculi.  Clinical 
observation  shows  that  gouty  persons  are  liable  to  the  formation  of  renal  cal- 
culi and  to  paroxysms  of  pain  caused  by  the  passage  of  the  stones  along  the 
ureter,  or  renal  colic.  It  has  been  established  that  the  contracted  kidney 
may  be  due  to  gout.  The  coexistence  of  renal  disease  in  certain  cases  may 
account  for  the  occurrence  of  some  events  which  have  been  heretofore  consid- 


1112 


QOVT.—nilEUMATOTD  AliTUniTIS. 


ennl  as  being  sprcially  connected  with  goat — namely,  vomiting  ttod  puT|!»i!^ 
headache,  neuralgia  in  differeut  iiiluntious,  delirium,  cunvulsioti*.^  and  fMiwi 
The  existence  of  renul  disease  is  to  be  aseerlairied  by  means*  of  tbc  unuir 
chanor^s  which  hjive  been  already  consideriMi  The  urino  presents  th«?  cli*f: 
iers  ilitjtinctive  of  the  smiill  grauuliir  kidneys.  It  iisuully  is  cleiir  and  nbun 
dant,  and  it  depositi*  but  little  .sedimont.  The  amount  of  albumen  in  tho  urhitl 
muv  bo  flight »  but  in  »ome  eases  it  i*  considerable.  Casts  are  tisnully  uut 
abundant,  and  they  may  be  absent.  Slight  albuminuriu  in  the  course  of  gv 
is  not  necessarily  indicative  of  Bright's  disease. 

Cystitis  and  urethritis  have  been  attributed  to  gout,  but  the  exr**  ' 
any  special  pathological  connection  may  be  doubted.     Certain   afT 
the  Mkin,  particularly  eczema,  are  common  in  persons  subject  to  gnut      ^ 
called  attention  to  the  habit  of  grinding  the  tcctb  at;  peculiar  to  case*  of  ^un^ 
The  habit  proceeds  from  an  uneasy  sensatiou  in  the  teeth,  which  is  tn 
way  momentarily  relieved. 

A  small  amount  of  sugar  may  be  found  occasionally  in  the  urine  of  pon 
patients.     The  association  of  grmt  and  cd'  diabetes  mellitus  in  some  ca^*?-  h^ 
been  already  referred  to.     This  association  has  led  to  the  idea  that  the  xwi 
of  nutrition  which  are  the  causes  of  these  diseases  are  in  a  measure  tiUi*- 
but  we  are  wholly  in  the  dark  as  to  the  fundamental  disorders  of  uairitioo  a| 
both  of  these  diseases. 


Pathological  CH.utACTER. — The  researches  of  Garrod  show  that  tlia 
pathology  of  this  disease  involves  a  particular  morbid  conditioti  of  ih 
bluod — namely,  an  abnormal  accumulation  of  uric  acid,  frrit-^mia  {lifk4 
mw)}  The  blood  in  health  contains  only  a  trace  of  uric  acid.  In  47 
of  gout  an  analysis  of  the  blood-serum  by  Garn>d  showed  a  notable  tnm!a.4| 
of  this  constituent,  Garrod  has  also  shown  that  durifig  an  attack  of  icu^j 
gout  the  uric  acid  in  the  urine  is  notjibly  diminished.  It  is  appa 
increased,  since  a  deposit  of  the  urates  in  more  or  lens  Hbundance  wh« 
urine  cools  is  coramou  ;  but  the  increase  is  only  apparent,  the  deposit  15 
due  to  the  scanty  quantity  of  urine.  In  chronic  gout  the  ipjantity  of  uri 
acitl  excreted  by  the  kidneys  is  habitually  below  the  average  in  lieKltb.  (J&P 
rod  has  found  the  uric  acid  in  exce^ss  in  the  blood  in  cases  of  lead-poi^onitiffJ 

Frum  the  facts  juwt  stated,  taken  in  connection  with  the  deposit  of  ifc 
urate  of  sodium  within  or  around  the  joints,  it  is  rationally  concJuded  that 
local  rnaniffstiitions  of  gout  are  effects  of  the  uricivmia ;  but  it  is  ertdfji 
tliat  the  uricrtjmia  is  itself  an  effect,  and  the  primary  perversions  undrirH4»  Ifa 
exee.s^  of  uric  acid  la  the  blood.  Either  this  principle  is  produced  in  to 
great  abundance,  or,  without  being  unduly  pnxiueed.  it  accumul- 
result  of  insufficient  excretion  by  the  kidneys.  Probably  Inith  tx\ 
are  involved.  Direct  observation,  at  all  events,  shows  dcBcient  t  xrrf 
Binee  the  amount  in  the  urine  is  less  than  in  healtiL  GurnMi  entertjiif] 
opintvm  that  the  deposit  of  uric  acid  in  the  form  of  the  unites  takes  nl! 
within  and  around  the  joints  in  con8c<|uence  of  diminished  alkalinity  M  ' 
blond;  whereas  pjbs^tein  considers  the  primary  effect  of  the  abnormal 
tion  of  the  blood  to  be  the  production  of  coagulation  necrosis,  which 
lowed  by  the  deposit  of  urates. 

In  trt!rtting  of  rheumati.Hm  it  has  been  stated  that  an  exnm matioa  of  tl 
blood  in  that  disease  with  reference  to  the  o mount  of  uric  acid  shows  thit 
principle  not  to  be  in  excess.     Here  is  a  capital  point  of  diflemnce  bcti 
gout  and  rhounifttism  as  regards  pathnK>gical  character.     The  clinical  histnr 
of  gout  has  afforded  several  striking  points  of  contraRt  between  the  two  dt^ 
cases.     These  points  will  be  reproduced  under  the  head  of  Diagno^as.    Oth^ 

» Vide  Part  1.  p.  75, 
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points  of  contrast  will  be  presented  under  the  head  of  Causation.     The  indi- 
viduality of  each  disease  is  therefore  sufficiently  established. 

•  Causation. — Gout  is  a  diathetic  disease,  and  the  diathesis  in  a  certain  pro- 
portion of  cases  is  congenital  and  inherited.  It  is  a  matter  of  conjmon  obser- 
vation that  certain  families  are  predisposed  to  this  disease,  and  it  is  sometimes 
transmitted  successively  through  a  series  of  generations.  Scudamore's  statis- 
tics showed  that  of  523  patients  affected  with  gout,  in  309  the  disease  had 
existed  in  either  the  parents  or  grandparents.  Of  80  cases  reported  to  a 
commission  of  the  French  Academy,  in  34  the  disease  had  been  transmitted, 
and  Garrod  states  that  in  the  cases  which  he  has  observed  an  hereditary 
predisposition  existed  in  50  per  cent.  The  diathesis,  however,  is  .by  no 
means  invariably  inherited ;  in  a  certain  proportion  of  cases  it  is  acquired ; 
and  on  the  other  hand  the  disease  is  not  always  transmitted  to  offspring. 
There  are  causes,  then,  which  may  produce  it  in  those  in  whom  there  is  no 
reason  to  suppose  a  congenital  predisposition,  and  in  those  predisposed  by 
inheritance  other  causes  may  be  required  for  its  development. 

A  causative  influence  relates  to  age.  It  occurs  very  rarely  before  the  age 
of  puberty.  Of  515  cases  analyzed  by  Scudamore  with  reference  to  age,  in 
only  5  did  the  disease  occur  in  persons  less  than  eighteen ;  in  142  cases  the 
ages  at  the  time  of  the  development  or  first  occurrence  of  the  disease  were 
between  twenty  and  thirty  years;  in  194  cases,  between  thirty  and  forty ;  in 
118  cases,  between  forty  aod  fifty  ;  in  38,  between  fifty  and  sixty  ;  and  in  only 
10  cases  between  sixty  and  sixty-six  years.  The  liability  thus  diminishes 
progressively  after  fifty,  and  the  development  of  the  disease  is  as  rare,  if 
not  more  so,  after  seventy  as  before  puberty.  In  the  cases  in  which  it 
appears  before  the  age  of  twenty-five  it  generally  is  inherited.  In  the  causa- 
tive influence  relating  to  age  there  is  a  point  of  contrast  to  rheumatism,  the 
latter  disease  affecting  by  preference  young  subjects. 

A  very  marked  difference  exists  between  the  two  sexes  in  the  liability  to 
gout.  Gout — at  least  articular  gout — is  much  more  common  in  men  than 
in  women.  Here  is  another  point  of  difference  from  rheumatism,  the  latter 
occurring  scarcely  less  frequently  in  females  than  in  males. 

Dietetic  and  regiminal  habits  lead  to  the  acquirement  of  the  diathesis, 
and  co-operate  with  a  congenital  predisposition  in  producing  the  disease. 
To  the  habitual  use  of  wine  or  malt  liquors  the  disease  is  in  many  cases 
chiefly  attributable,  and,  on  the  other  hand,  the  use  of  distilled  spirits  seems 
to  exert  no  influence  in  its  production.  Gout  prevails  in  countries  in  which 
wine  and  malt  liquors  are  largely  used,  whereas  in  countries  in  which  the 
use  of  spirits  predominates  the  disease  is  relatively  rare.  It  is  compara- 
tively rare  in  Scotland,  Russia,  Poland,  Denmark,  and  in  this  country,  prob- 
ably in  a  great  measure  for  the  reason  just  stated.  It  is  proverbially  preva- 
lent among  those  of  the  opulent  class  of  society  who  are  addicted  to  luxu- 
rious habits ;  but  doubtless  the  habitual  indulgence  in  the  pleasures  of  the 
table,  exclusive  of  the  use  of  fermented  liquors,  contributes  largely  in  this 
class  to  the  production  of  the  disease.  Physical  indolence  also  enters  into 
the  causation.  The  agency  of  malt  liquors  alone  is  strikingly  shown  by 
the  frequent  occurrence  of  the  disease  among  a  class  of  laborers  in  London 
employed  to  raise  ballast  from  the  bottom  of  the  Thames,  who  are  accustomed 
to  drink  two  or  three  gallons  of  porter  daily.  According  to  Budd,  gout 
is  quite  common  among  this  class.  The  lighter  wines  are  less  likely  to  pro- 
duce the  disease  than  the  stronger  varieties — namely,  sherry,  madeira,  and 
port — and  this  is  true  of  malt  liquors.  There  is  little  reason  to  suppose  that 
cider  tends  to  produce  it.  It  is  evident  from  the  facts  just  stated  that  the 
causative  agent  in  fermented  liquors  is  not  exclusively  alcohol.     Ascribing 
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to  tLe  us^c  of  wine  und  mult  lii|uors,  to  Eigh  living  in  other  I««pect8«  afid  to 
iiidul^ence  in  luxurious  cii^se  u  due  CHUr^ativc  influeticc,  tin*  disease  is  bs^mt- 
times  develoiKHJI  irres^jieiHive  of  these  causes,  Kxampk'S  are  or***^'-^  -'  ■^'•'  th^ 
with  atiion^  hiborcfH  accustomed  to  a  plain  diet  «nd  neither  wi»i  -   r 

boer-driukers*    My  cHnicul  record*  contain  notes  of  several  8U»  ii  ' 

^developed  in  individual  of  the  poorer  classes  often  puruuet-  ;>!  i  ; ;  ,i 
course,  and   the  acute  paroxysms  luay  be  absent. 

Variijus  c:iu8C8  may  determine  the  occurreDce  of  an  Attack  of  jerofrt:  ''m^ 
is,  they  may  act  as  exciting  causes.  Attacks  are  &ometime»  ih 
prolonged  Intellectual  exertion,  anxiety  of  luind^  hodily  fatigu* 
c«»ld,  acts  of  excessive  indulgence  in  eating  or  drinking^  etc.  ;  but  iu  tiMt  & 
few  instances  the  diseji^o  occurs  without  any  appreciable  exciting  cau&e.  The 
dii^ease  ii  rarer  in  tropical  than  in  ieniperate  cJiinates.  Attarka  are  m*»tft 
likely  Xjq  occur  in  the  spring  and  autumn  than  al  other  8ea»ona  uf  the  vtiar, 

[,Carrod  adduces  facts  which  show  that  impregnation  of  the  dyatt*m  with  l^ 
ia  among  the  causative  agencies.  Of  51  male  hospital  paliiMitUr  10  wcf« 
either  painters,  plumbers,  or  workers  in  lead.  This  eonnectioti  has  hem 
noted  by  other  observers.  The  fact  that  in  cases  of  lead-poisoulng  the  unc 
acid  is  found  in  excess  in  the  blood  has  already  been  stated. 

PiAONOSfs. — The  difficulties  in  the  way  of  the  diagnosis  of  anicnliir  pmt 

relate  to  its  discnmination  from  rheumatism  and  the  a0eetiou  called  rUcttma* 

toid  arthritis.     The  distinctive  features  of  the  latter  will  he  prcfientcd  io 

I  treating  of  that  affection,  and  the  differential  diagnosis  of  gout  and  rUottma- 

I  tism  only  will   be  here  considered.     The  points  involved  in  tht^  drffrrpfiHil 

[diagnosis  embrace  facts  relating  to  anatomical  characrcr-  'nj^ 

pathological  character,  and  causation  which  have  been  pre--  t}m 

respective  heads, 

DUtinctiV^  Ftttturfu  rtltiftng  (n  Aufitomtcni  Chnrttctert, — T*nder  tJiis  he 
reference  is  had  to  the  morbid  changes  within  and  around  the  affected  joiiitt.1 
A  distinctive  anatomical  change  in   gout  is  the  d«*tw>Hit  of  a  morbid  pr»»dac|| 
abcoioding  in  the  urate  of  sodium,  the  gouty  or  tophaceoiis  matt4»r,  cither  iti] 
ct»IIection3  of  a  semi-solid  consistence  or  in  hard  concretions  commonly  calW 
chalk-stones.     These  are  never  present  in  rheumatism  and  arc  patho^noioviQia  : 
of  gout.    The  deposit,  however,  in  a  situation  and  iu  sufficient  quantity  lo  W 
ascertained  during  life  occurs   in  only  a  certain   proportion   of   caiic#, 
chiefly  in  chronic  gout. 

Distitttfivr  Fcftfuieit  rtlatinp  to  Cltnicnl  History, — In  the  frrcat  mt;nntr  nf  ^ 
cases  the  primary  local  affection  is  seated  in  the  metatarsi 
of  one  of  the  great  toes.     The  larger  joints  are  affected  i^n 
all.    The  local  manifest4ition9  tend  to  the  smaller  joints  of  the  to**«  and  han^i 
In  acute  cases  the  pain  is  more  intense  than  in  acute  rhcumati^in     hmI   tVu 
tenderness  is  greater.     Pain  occurs  in  paroxysms  or  in  marked  ♦ 
(Edeuia^  pruritus^  desi]|uamation  of  the  cuticle,  and  cnLirgcment  ...    ... 

are  distinctive  of  gout.  Febrile  movement  is  less  marked  than  in  acute  rhen-J 
matism,  and  is  apparently  symptomatic,  whercjis  in  rheumatism  the  fover  til 
cHsential  as  well  as  symptomatic.  Acute  endocarditis  and  pericarditis 
very  rarely,  if  ever,  developed  in  the  course  of  the  disease.  The  dep<i«if  **f  1 
small  collections  of  the  urate  of  sodium  on  the  helix  of  the  car  is  of  fre<(u*-*iil  1 
occurrence  in  cases  of  gntit,  and  serves  to  establish  the  diagooaia.  TheJ 
should  always  be  sought  for. 

Distinctive  Pmfurrn  rrfnthifj  tn  Pfitholnt^irnf  fhornrtrr,— 
the  blond  is  morbidly  increased,    This  may  be  ascertained  b; 
cither  from  a  small  quantity  of  blood  or  by  means  of  a  wmail   blt^cirr^ 
resorting  to  what  Garrod  calU  the  ''  uric-acid  ihrcud  experimenl."    The 
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of  performing  this  experiment,  as  described  by  Garrod,  is  as  follows :  "  Take 
one  or  two  fluidrachms  of  the  serum  of  the  blood  and  put  it  into  a  flat- 
tened glass  dish  or  capsule.  To  this  add  ordinary  strong  acetic  acid  in  the 
proportion  of  six  minims  to  each  fluidrachm  of  serum,  which  causes  the 
evolution  of  a  few  bubbles  of  gas.  When  the  fluids  are  well  mixed  intro- 
duce one  or  two  ultimate  fibres,  about  an  inch  in  length,  from  a  piece  of 
unwashed  linen  fabric,  which  should  be  depressed  by  means  of  a  small  rod,  as 
a  probe  or  the  point  of  a  pencil.  The  glass  should  then  be  set  aside  in  a  cool 
place  until  the  serum  is  quite  set  and  almost  dry.  Should  uric  acid  be  pres- 
ent in  the  serum  in  more  than  a  small  amount,  it  will  crystallize,  and  during 
it«  crystallization  will  be  attracted  to  the  thread  and  assume  forms  not  unlike 
those  presented  by  sugar-candy  upon  a  string.  To  observe  this,  the  glass 
containing  the  dried  serum  should  be  placed  under  a  linear  magnifying  power 
of  about  fifty  or  sixty,  procured  with  an  inch  object-glass  and  low  eye-piece ; 
or  a  single  lens  of  one-sixth  of  an  inch  focus  answers  perfectly.  To  ensure 
perfect  success  the  glasses  should  be  broad  and  flat ;  the  acetic  acid  should 
be  neither  very  strong  nor  too  weak ;  the  glass  should  not  be  disturbed  dur- 
ing the  drying  of  the  serum  ;  the  temperature  should  be  that  of  an  ordinary 
sitting-room ;  and  the  glass  should  be  protected  from  dust."* 

For  a  diagnosis  the  thread  experiment,  according  to  Garrod,  suffices. 
Crystals  of  uric  acid  do  not  form  and  adhere  to  the  thread  in  the  blood- 
serum  in  health.  The  uric  acid  of  the  blood  is  not  morbidly  increased  in 
rheumatism. 

Disttncfive  Features  relating  to  Causation. — Gout  occurs  very  rarely  before 
puberty,  and  it  occurs  generally  between  thirty  and  fifty  years  of  age.  Rheu- 
matism affects  especially  young  subjects.  Gout  is  oftener  hereditary  than  rheu- 
matism. It  rarely  affects  women.  The  use  of  fermented  liquors  and  habits 
of  luxury  as  regards  diet  and  exercise  exert  an  agency  in  producing  gout  which 
is  not  exerted  to  the  same  extent  in  the  causation  of  rheumatism.  The  poorer 
classes  are  as  liable  to  rheumatism  as  are  the  rich,  if  not  more  so ;  the  reverse 
being  true  of  gout. 

To  determine  the  existence  of  the  diathesis  prior  to  the  arthritic  manifesta- 
tions of  the  disease,  and  to  recognize  the  irregular  or  misplaced  manifestations 
of  gout,  are  objects  of  diagnosis  involving  not  a  little  difficulty  and  doubt. 
Certain  symptoms  should  excite  strong  suspicion  of  the  constitutional  gouty 
condition  if  they  occur  within  the  periods  of  life  most  favorable  for  the  devel- 
opment of  the  disease  and  in  a  person  of  a  gouty  family  whose  habits  of 
life  are  such  as  will  co-operate  with  an  innate  predisposition.  Among  the 
symptoms  referred  to  are  those  which  belong  to  dyspepsia,  with  a  scanty 
secretion  of  urine  which  deposits  the  urates,  and  the  liability  to  gravel  or 
attacks  of  renal  colic.  If  with  these  symptoms  an  examination  of  the  blood- 
serum  show  a  morbid  excess  of  uric  acid,  the  development  of  an  attack  of 
gout  may  be  predicted  with  considerable  confidence.  The  diagnosis  of  dis- 
orders of  intomal  organs  imputed  to  gout — or,  to  use  a  term  which  has  been 
applied  to  these  cases,  of  "  visceral  gout " — must  rest  mainly  on  their  occur- 
rence in  proximity  to  attacks  of  gout,  either  preceding,  accompanying,  or 
following  the  sudden  cessation  of  well-marked  gouty  manifestations. 

Prognosis. — The  immediate  danger  to  life  from  gout  is  slight.  If  it  ever, 
pf^'  fe,  prove  fatal,  it  is  by  its  irregular  or  so-called  misplaced  manifestations; 
and  in  many,  if  not  most,  of  the  cases  in  which  death  is  imputed  to  gouty 
affections  of  vital  organs  it  is  probable,  as  already  intimated,  that  these  affec- 
tions do  not  strictly  belong  to  gout,  but  are  to  be  regarded  as  coexisting  or 
intercurrent  affections.     The  prognosis  becomes  grave  if  the  small  granular 

*  This  account  from  Garrod's  work  has  been  somewhat  condensed. 
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kidney  be  developed  in  the  course  of  goat.  It  is  an  error  to  iuppote  iW 
gout  is  Fiilutary  as  regards  the  durution  of  life.  Fre^ueDtly-reeurritif?  attuclf 
of  transient  gout  and  the  persistence  of  the  diiseaso  in  a  ebruiUc  form  iDif>aur 
the  constitutional  powers^  diminieih  the  ahilit^^  of  the  sjstem  to  reekt  chVt 
diseases,  and  thus  shorten  life.  It  is  a  gerious  disease  in  certain  chronic 
cases  in  which  it  leads  to  deformity  and  rigidity  of  the  affcet*?d  joint*.  It 
hiia  heen  a  favorite  notion  that  the  liability  to  gout  lessen*  the  Ualiilttj  toj 
other  (liBeasea.  There  is  little  faundatitm  for  this  notiun,  and,  on  the  noi 
trary,  there  is  ground  for  the  belief  that  if  gout  do  not  tend  to  prvtlQ^ 
other  diseases  it  favor;^  their  inroads  upon  the  system. 

A  tendency  to  recurrence  is  a  law  of  t!ie  disease.     It  is  extremely  mre 
a  single  attack  only  to  occur.    If  life  be  not  cut  off  by  sonic  other  discojae,  fn 
i|uent  attacks  are  almost  invariably  experienced,  and  the  disease  may  becauit 
chroiiic.     The  diathesis  is  thus  rarely  if  c%'er  extinguished. 

Treatmext. — Various  therapeutical  measures  heretofore  coundered  ti 
having  a  curative  influence  over  gout  are  now  rarely  employed.  Their  dis- 
use has  resulted  from  the  clinical  study  of  their  efl'eets  and  Irom  impi 
pathological  views.  Among  the  measures  referred  to  are  embraced  bloo«IIe 
enieticfi,  niercurialization,  and  continued  or  often -repeated  purgation* 
measures  are  now  regarded  as  contraindicated  in  both  the  transient  and  tht 
persistent  form  of  gout.  Other  measures^  long  more  or  less  in  vopu^,  ir 
still  prized  in  the  treatment  of  this  disease.  In  the  latter  list  are  colehicual 
and  alkaline  remedies-  The  indications  for  treatment  during  attacks  of  trin* 
sient  gout,  during  the  intervals  between  these  attacks,  and  in  eases  of  j)ef- 
flistent  or  chronic  gout  respectively  claim  separate  consideration. 

Trffifmrnf  durwt^  A/fuck^  of  Tnntmiit  GoiiK — The  great  Sydenham,  hti 
self  for  more  than  thirty  year^  a  sufferer  from  this  disease,  was  led  to  con% 
elude  that  an  attack  shouKl  not  be  iuterft?red  with,     Hegarding  it  as  an  efforlj 
of  nature  to  get  rid  of  a  noxious  material,  he  believed  it  to  be  undesirable  tul 
arrest  or  abridge  it.     The  propriety  of  non-interference  was  also  advoraiedj 
by  Trouaseau.     Few  physicians,  however,  would  feel  satisfied   to  fold  thcir| 
hauda  and  awiilt  the  ces.^ation  of  the  disease,  and  still  fewer  patients  wnuM 
be  content  to  forego  meiisures  to  alleviate  their  sufFcrings.     Nor  is  this  ha« 
of  conduct  consistent  with  either  reason  or  experience.     Transient  genii  i*  i 
eelf-liniited  affection.     It  is  probably  rarelvt  if  ever^  arrested,  and  it  migbft 
not  be  advisablL*  tu  arre*Jt  it  were  this  prncticablc.      Perhaps  it.^  durntioii 
not  often  abridged  by  therapeutical   interference;  but  its  severity   mar 
esMcned  and  the  suffering  connected  with  it  may  be  materially  niiti 
ncasures  which,  if  judiciously  employed,  will  not  do  harm.     This   • 
compression  of  the  resources  of  medicine  in  eases  of  transient  gout. 

Oolchicum   is  an  ancient  remedy  for  gout,  assuming  the  hermodactylus  ofl 
the  Grecian  and  Arabian  physicians  to  have  been  this  drug.     It  has  been 
not  lens  prized  by  the  majority  of  physicians  in   modern  times.      Mo^at  if  ooli 
all  of  the  various   secret  notttrums  for  gout  which  hfive  commended  them- 
selves to  popular  faviir  owe  their  efficacy  chiefly  to  this  remedy.      It*   ».fn  *  tdl 
power  of  controlling  the  inflammatory  phenomena  of  the  disease  is  i 
ed.      l)ur  knowledge  of  the   value  of  this  remedy  is  derived   whnlt*    ,»-« 
experience.     Its  speei«il  mode  of  operation  cjinnot  be  explained.     A  rationi 
^bjeet  of  treatment,  deduced  from  the  pathological  character  of  gout,  so  far 
Tl^  It  13  at  present  known,  i»  the  elimination  of  uric  acid;  but  the  researchcfj 
of  fiarrod  show  that  this  remedy  does  not  increase  the  amount  of  uric  acidj 
excreted  by  the  kidneys,  nor  docs  it  in   alt  cases  increase  the  f|U4»nfity  off 
unne.     It  may  b*.'   here  added  that   other  rational  nbjcets  of  rt  ar» 

prevention  of  an  undue  formation  of  uric  acid  or  its  undue  He*  u  in 


GOVT.  1117 

the  blood,  and  neutralization  of  ihis  acid,  or  keeping  it  in  a  state  of  solution 
in  the  blood  until  it  is  eliminated  through  some  of  the  natural  emunctories. 

In  an  acute  attack  of  gout,  colchicum  may  be  given  at  firat  in  a  tolerably 
full  dose ;  that  is,  half  a  drachm  or  a  drachm  of  the  wine,  or  an  equivalent 
dose  of  the  tincture  or  acetic  extract.  It  should  afterward  be  continued 
in  small  doses.  It  is  never  judicious  to  carry  its  use  to  the  extent  of  pro- 
ducing vomiting  or  purging.  Carried  to  this  extent,  it  is  objectionable  on 
account  of  its  depressing  influence,  although  relief  of  the  gouty  inflammation 
be  procured.  Its  special  influence  is  independent  of  itfl  operation  as  an 
emetic  or  a  cathartic.  An  emetic  of  any  kind  is  not  indicated  unless  the 
attack  occur  soon  after  a  full  meal  and  there  be  reason  to  suppose  that 
the  stomach  is  overloaded  with  undigested  food.  If  constipation  exist,  a  free 
evacuation  by  means  of  a  saline  purgative  is  desirable.  A  saline  purgative 
is  also  appropriate  as  a  depletory  measure  if  the  patient  be  robust  or  of  a  full 
habit  and  the  fever  be  high.  The  purgation  should  be  efl^ected  by  salines 
rather  than  by  the  colchicum.  Some  physicians  regard  salicylic  acid  and 
salicylate  of  sodium  as  beneficial  in  acute  attacks  of  gout ;  but  the  favor- 
able influence  of  these  drugs  is  far  inferior  in  this  disease  to  that  exerted  in 
rheumatism. 

Alkaline  remedies  are  rationally  indicated  with  a  view  of  promoting  the 
solubility  of  uric  acid.  For  this  end  the  salts  of  potassium  and  of  lithium  are 
to  be  preferred  to  those  of  sodium,  the  urate  of  potassium  and  the  urate  of  lith- 
ium being  more  soluble  than  the  urate  of  sodium.  Moreover,  these  salts  have  a 
diuretic  action,  and  thus  contribute  to  another  rational  object  of  treatment — 
namely,  the  elimination  of  uric  acid  by  the  kidneys.  The  bicarbonate  of 
potassa  may  be  selected,  and  the  acetate  and  the  bitartrate  are  appropriate. 
The  alkaline  remedy  may  be  given  in  conjunction  with  the  colchicum.  The 
phosphate  of  ammonia  was  introduced  as  a  remedy  in  gout  some  years  since 
by  Buckler  of  Baltimore,  its  efficacy  being  supposed  to  consist  in  its  form- 
ing a  soluble  salt,  readily  eliminated,  by  the  combination  of  uric  acid  and 
ammonia,  the  phosphoric  acid  combining  with  the  soda  and  forming  another 
soluble  salt.  Ten  grains  may  be  given  three  or  four  times  daily.  This  rem- 
edy, however,  is  better  suited  to  the  chronic  form  of  the  disease  or  to  the 
intervals  between  attacks  of  transient  gout.  This  remark  will  also  apply  to 
the  benzoic  acid,  which  is  supposed  to  be  useful  by  converting  the  uric  into 
hippuric  acid. 

The  carbonate  of  lithia,  introduced  as  a  remedy  by  Garrod,  has  proved  to 
be  of  much  value.*  The  urate  of  lithia  is  highly  soluble,  and  the  remedy  in 
small  doses  acts  efficiently  as  a  diuretic.  It  is  a  remedy  which  produces  no 
unpleasant  consequences,  although  continued  for  a  considerable  period.  It 
may  be  given  in  five-grain  doses  three  times  daily.  An  efficient  and  agree- 
able mode  of  administration  is  to  give  it  largely  diluted  in  carbonated  water. 
The  citrate  of  lithia  has  the  advantage  of  greater  solubility  in  water  than  the 
carbonate. 

During  the  paroxysms  of  pain  opiates  may  be  given  moderately  if  they  be 
well  borne.  If  they  occasion  unpleasant  effects,  the  succedanea  of  opium 
must  be  relied  upon — namely,  hyoscyamus,  belladonna,  and  aconite.  From  its 
action  upon  the  skin  the  Dover's  powder  is  an  eligible  form  of  opiate.  The 
inconveniences  of  opium  given  by  the  mouth  may  sometimes  be  avoided  by 
the  hypodermic  method  of  administration. 

As  regards  local  treatment,  the  affected  joints  may  be  covered  with  cotton 
over  which  oiled  silk  should  be  applied.  In  addition,  relief  is  sometimes 
afforded  by  applications  containing  opium,  belladonna,  or  aconite,  singly  or 

*  This  remedy  was  suggested  as  a  remedy  for  gout,  on  theoretical  grounds,  by  Buckler 
in  1853. 
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combined.  Chloroform  as  a  local  application  has  been  recommended.  Trotis- 
seau  highly  recommended  tobacco  fumigations,  not  during  the  paroxj&ms, 
but  in  the  intermissions,  with  a  view  to  diminish  the  suffering  when  the  pain 
returns. 

The  diet  for  a  few  days  should  be  considerably  restricted,  animal  food  being 
excluded.  Should  the  attack  continue,  however,  it  is  important,  as  in  other 
diseases,  to  provide  against  the  evils  of  innutrition.  A  nutritious  but  unstim* 
ulating  diet  should  be  directed,  embracing  milk,  farinaceous  articles,  eggs, 
fowl,  and  fish. 

Treatment  in  the  Intervals  between  Attacks  of  Transient  Gout. — The  ends  of 
treatment  between  the  attacks  are — the  prevention  of  the  recurrence  of  the 
disease,  the  prolongation  of  the  intervals,  and  the  diminution  of  the  severity  of 
attacks.  The  immediate  rational  objects  are — ^prevention  of  the  undue  pro- 
duction of  uric  acid,  its  elimination  by  the  natural  emunctories,  and  the  pro- 
motion of  its  solubility  in  the  blood.  With  reference  to  the  latter  objects,  it 
is  to  be  borne  in  mind  that  the  uric  acid  probably  has  been  accumulating  in  the 
blood  for  some  time  before  gouty  manifestations  occur,  and  that  probably  the 
deposit  of  the  urates  within  and  around  joints  precedes,  for  a  greater  or  less 
period,  the  inflammatory  phenomena  which  belong  to  an  attack  or  fit  of  the 
gout. 

Removal  of  the  known  causes  of  gout  is  an  essential  part  of  the  treat- 
ment. Wine  and  malt  liquors,  especially  the  stronger  kinds,  are  to  be  inter- 
dicted. If  the  use  of  alcoholics  be  desirable  or  allowable,  spirits  should  be 
substituted.  Gin  is  to  be  preferred  on  account  of  its  diuretic  tendency.  The 
diet  should  be  plain,  wholesome,  and  restricted  to  an  amount  required  for  nutri- 
tion. A  certain  amount  of  bodily  exercise  is  an  important  part  of  the  hygienic 
management.  Travelling,  a  long  sea-voyage,  and  a  sojourn  in  a  tropical  cli- 
mate are  in  some  cases  advisable.  All  exciting  causes  are,  as  far  as  practi- 
cable, to  be  avoided. 

If  dyspeptic  or  other  symptoms  render  it  probable  that  an  attack  is  im- 
pending, remedies  with  a  view  to  prophylaxis  are  indicated.  Alkalies  should 
be  given  in  small  doses,  largely  diluted.  They  should  be  continued  for  i 
short  time,  then  intermitted,  and  afterward  resumed  if  the  indications  con- 
tinue or  return.  The  salts  of  potassa  are  to  be  preferred  to  those  of  sodi. 
The  carbonate  of  lithia  may  also  be  given.  If  the  near  approach  of  an 
attack  be  strongly  suspected,  colchicum  in  small  doses  may  be  resorted  to. 
There  is  reason  to  believe  that  this  remedy  sometimes  wards  off  an  impend- 
ing attack. 

These  remarks  have  reference  to  the  treatment  directed  especially  to  gont 
Disorders  of  any  kind  not  of  a  gouty  character  of  course  claim  appropriate 
treatment. 

Ti'eatment  of  Persistent  or  Chronic  Gout. — ^The  removal  of  causes  which 
produce  or  promote  the  gouty  diathesis,  and  of  exciting  causes,  ranks  first 
in  importance.  This  is  a  sine  qud  non  in  the  treatment.  In  addition,  in 
obstinate  oases,  when  circumstances  permit,  travelling,  a  sea-voyage,  and 
residence  in  a  tropical  climate  may  be  recommended  as  likely  to  effect  a 
salutary  constitutional  change.  Hygienic  is  doubtless  vastly  more  import- 
ent  than  medicinal  treatment,  but  remedies  are  undoubtedly  of  much  utilitT. 

Alkalies,  the  carbonate  of  lithia,  and  other  diuretics  are  indicated  preciselj 
as  in  the  intervals  between  attacks  of  transient  gout  when  the  symptoms 
denote  an  impending  attack.  It  is  important  to  bear  in  mind  the  injunction 
to  give  alkaline  remedies  in  small  doses,  largely  diluted,  and  to  intermit  their 
use  afler  they  have  been  continued  for  a  short  time.  This  injunction  is  slso 
applicable  to  the  carbonate  of  lithia  and  other  diuretic  remedies.  Exaeerht- 
tions  of  the  disease,  which  are  liable  to  occur  from  time  to  time,  may  be 
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treated  with  colchicum  in  small  doses,  its  effects  upon  the  alimentary  canal 
and  circulation  being  carefully  watched.  Other  remedies,  of  the  value  of 
which  in  certain  cases  there  is  abundance  of  testimony,  are  the  iodide  of 
potassium,  guaiacum,  and  the  phosphate  of  ammonia.  Perhaps  the  benzoic 
acid  is  to  be  added.  FraxiJius  excelsior  (European  ash)  is  said  to  have  efficacy 
"  administered  in  an  infusion  with  thirty  grains  of  the  leaves  in  half  a  pint  of 
water,  strained  and  sweetened,  and  taken  twice  or  thrice  daily/' ' 

The  moat  important  point  in  the  treatment  of  the  gouty  diathesis  is  the 
regulation  of  the  diet.  It  has  been  generally  held  that  the  diet  of  gouty 
individuals  should  consist  largely  of  farinaceous  food.  It  has  been  custom- 
ary to  withhold  to  a  great  extent  animal  food,  which  is  rich  in  nitrogen. 
This  selection  of  a  diet  chiefly  vegetable  is  based  upon  the  assumption  that 
the  formation  of  uric  acid,  which  it  is  desired  to  restrict,  is  increased  by 
highly  nitrogenous  food.  Clinical  experience)  however,  has  shown,  as  has 
been  pointed  out  especially  by  Draper,'  that  saccharine  and  amylaceous  arti^ 
cles  of  food  are  in  general  not  so  well  tolerated  by  gouty  patients  as  is  ani- 
mal food.  Draper,  therefore,  recommends  in  gout  a  diet  similar  to  that  suit- 
able for  diabetes  mellitus — namely,  one  composed  mainly  of  animal  food, 
fatty  substances,  and  vegetables  which  do  not  contain  much  sugar  or  starch. 
The  experience,  however,  of  many  physicians  is  in  favor  of  a  predominantly 
vegetable  diet. 

It  is  important  that  food  should  not  be  taken  in  excess ;  and  still,  it  should 
never  be  inadequate  to  nutrition,  either  as  regards  quantity,  kind,  or  variety. 
The  articles  of  food  which  are  to  be  especially  recommended  in  the  treat- 
ment of  gout  are  lean  meats,  fish,  soups,  eggs,  milk,  bread,  and  green  and 
succulent  vegetables,  such  as  tomatoes,  cauliflower,  cabbage,  and  the  different 
kinds  of  salads.  If  well  borne,  fatty  food  may  be  taken.  Saccharine  sub- 
stances, especially  pastry,  starchy  vegetables,  particularly  potatoes,  and  acid 
substances  are  to  be  avoided.  Kipe  fruits  may  be  taken  in  moderate  quan- 
tity. Alcoholics,  particularly  the  heavy  wines  and  malt  liquors,  are  to  be 
interdicted.  Pure  water  should  be  taken  freely,  especially  whenever  there 
are  gouty  premonitions,  in  order  to  hold  in  solution  in  the  blood  the  uric  acid 
and  to  promote  its  elimination.  The  sparkling  table-waters  are  likely  to  be 
taken  more  freely  than  simple  water,  and  they  are  therefore  useful.  Active 
exercise  in  the  open  air  is  a  means  only  second  in  importance  to  the  regula- 
tion of  the  diet.  The  function  of  the  skin  should  be  kept  active  also  by  fre- 
quent bathing  and  friction. 

To  relieve  stiffness  and  soreness  of  the  joints  methodic  friction  or  sham- 
pooing is  highly  useful,  provided  undue  violence  be  not  used.  Small  blisters 
from  time  to  time  are  recommended.  Collections  of  soft  gouty  matter — or 
"  gouty  abscesses,"  as  they  have  been  called — ^if  near  the  surface  may  be  punc- 
tured and  the  creamy  matter  gently  pressed  out.  Occasionally  ulceration 
follows,  which  is  troublesome,  but  leads  to  no  evil  results.  Deformities,  nodo- 
sities, and  ankylosis  due  to  chalk-stones  and  structural  changes  are  effects  of 
the  disease  which  do,  not  admit  of  removal. 

Different  mineral  waters  have  been  much  resorted  to  in  the  treatment  of 
gout,  particularly  the  Vichy  water.  Of  the  utility  of  the  latter  and  of  other 
springs  there  is  much  difference  of  opinion  among  those  who  have  given  more 
or  less  attention  to  an  investigation  of  their  effects.  The  Vichy  water  is  alka- 
line, its  alkalinity  being  due  to  the  bicarbonate  of  soda.  The  imported  and 
the  artificial  water  are  used  to  a  considerable  extent  in  this  country ;  but 
springs  which  owe  whatever  therapeutical  value  they  possess  to  other  saline 
ingredients,  such  as  the  sulphate  of  soda  or  of  magnesia,  the  chloride  of  sodium 

*  National  Dispenmiory,  1879. 

'  Article  ''  Qout"  in  System  of  Praeiieal  MedUinef  by  Ameriean  AiUKorSj  vol.  ii. 
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or  of  calcium,  the  chalybeate  and  the  sulphur  springs,  are  severally  advocated 
as  useful  in  cases  of  gout.  The  Carlsbad  springs  are  much  resorted  to  by 
gouty  patients.  It  is  difficult  to  eliminate  the  beneficial  influence  of  hygienic 
circumstances  connected  with  a  residence  at  watering-places,  and  thua  arriTe 
at  a  fair  judgment  of  the  therapeutic  value  of  the  water.  For  the  discussion 
of  this  question  the  reader  is  referred  to  other  works.* 

The  treatment  of  irregular  and  misplaced  gout  involves  indications  deriyed 
from  the  character  and  seat  of  the  disorders ;  in  other  words,  from  the  symp. 
turns  in  individual  cases.  If  gout  have  retroceded  local  measures  to  solicit  its 
return  are  indicated.  For  this  end  warm  and  stimulating  applications  are  to 
be  made  to  the  part  or  parts  in  which  the  regular  manifestations  have  been 
seated. 

Rheumatoid  Arthritis— Deforming  Arthritis. 

This  disease  has  received  a  variety  of  names,  of  which  may  be  mentioned 
rheumatic  gout^  nodosity  of  the  joints  (Haygarth),  chronic  rheumatic  arthritU 
(Adams),  nodular  rheumcUismj  dry  arthritis^  proliferating  arthritis,  chrtntK 
osteo-arthritisy  arthritis  pauperum^  and  malum  senile  articulorum.  When  the 
affection  attacks  the  hip-joint  it  has  been  called  malum  coxm  senile,  ^Vbeo 
the  vertebral  articulations  are  affected  it  is  called  spondylitis  deformans.  The 
term  rheumatic  gout  is  much  used  by  practitioners  to  designate  this  disease, 
but  it  is  objectionable.  It  implies  that  the  disease  is  a  combination  of  rheo- 
matism  and  gout.  Rheumatism  and  gout  very  rarely  occur  conjointly.  It 
is  quite  certain  that  the  disease  under  consideration  has  no  relation  with  gout, 
and  it  is  probable  that  it  differs  in  its  nature  from  rheumatism.  The  names 
which  have  been  placed  at  the  head  of  this  article  seem  to  be  the  most  appro- 
priate of  those  which  have  been  suggested.  Garrod  introduced  the  name 
rheumatoid  arthritis.  Arthritis  deformans  is  the  name  chiefly  used  by  Ger- 
man writers. 

Some  writers  make  no  distinction  between  rheumatoid  arthritis  and  chronie 
rheumatism.  It  must  be  admitted  that  it  is  impossible  to  draw  a  sharp  dis- 
tinction between  these  affections.  Indeed,  we  have  very  little  positive  know- 
ledge concerning  the  etiology  and  pathology  of  many  chronic  affections  of 
the  joints.  It  is  probable  that  under  the  names  chronic  rheumatism  and 
rheumatoid  arthritis  are  embraced  a  number  of  essentially  distinct  diseases, 
but  wc  have  no  insight  into  the  real  nature  of  these  diseases.  Anatomically, 
those  cases  are  usually  designated  as  chronic  rheumatism  in  which  the  exten- 
sive osseous  formations  and  deformities  which  characterize  rheumatoid 
arthritis  are  wanting,  but  it  will  not  infrequently  happen  that  a  case  which 
has  been  considered  as  one  of  chronic  rheumatism  takes  on  the  characteristics 
of  rheumatoid  arthritis. 

The  ANATOMICAL  CHARACTERS  of  rheumatoid  arthritis  are  as  follows: 
Early  in  the  case  there  may  be  an  accumulation  within  the  affected  joints 
of  clear  or  slightly  turbid  fluid  which  in  the  progress  of  the  disease  is 
absorbed.  Fluid  effusion,  however,  does  not  necessarily  occur  at  any  period 
of  the  disease,  and  as  a  rule  upon  post-mortem  examination  the  cavities  of  the 
joints  are  found  so  dry  that  the  disease  has  received  the  name  of  dry  arthritis 
(arthritis  sicca).  Important  changes  occur  in  all  the  structures  which  com- 
pose the  joints.  The  articular  cartilages  are  absorbed,  especially  their  cen- 
tral parts,  where  opposing  cartilaginous  surfaces  come  into  contact  The 
ends  of  the  bones,  being  denuded  of  cartilage,  come  into  contact,  and  acquire 

*  For  a  discussion  of  mineral  waters  in  general  in  gout,  and  the  relative  value  of  dif> 
fereiit  Kuropean  spring,  vide  Garrod,  The  Nuiurt  and  Treatment  of  G<nU  and  Bkor 
malic  Gouty  Loudun,  1859. 
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a  hard,  smooth,  polished  appearance  in  consequence  of  the  friction  to  which 
they  are  subjected.  This  condition  of  bone  is  called  eburnation.  Around 
the  margin  of  the  articulation  there  is  a  new  growth,  in  nodular  masses,  of 
cartilage  and  of  bone.  In  this  way  the  articular  extremities  of  the  bones 
become  enlarged  by  the  formation  of  a  rough,  irregular,  bony  and  cartilagin- 
ous ring  which  surrounds  the  eburnated  surfaces.  After  the  disappearance 
of  the  cartilage  the  process  of  absorption  may  invade  the  articular  ends  of  the 
bones.  Thus,  when  the  hip-joint  is  affected,  not  only  the  head,  but  a  consid- 
erable portion  of  the  neck,  of  the  femur  may  be  absorbed.  In  consequence 
of  the  thickened  condition  of  the  end  of  the  bone  from  the  marginal  osseous 
growths,  the  appearance  is  often  as  if  the  eroded  head  of  the  femur  had  been 
pushed  down  nearer  to  the  shaft.  Irregular  bony  outgrowths  or  nodosities 
are  formed  around  the  sockets.  The  sockets  are  sometimes  widened  and  some- 
times deepened  and  contracted.  Dislocations  may  have  occurred  and  new 
sockets  have  been  formed.  The  synovial  membranes  and  the  ligaments  of 
the  joints  are  also  affected.  The  little  polypoid  or  villous  outgrowths  which 
are  normally  present  to  a  certain  extent  upon  the  iimer  surface  of  the  synovial 
membrane  often  become  greatly  increased  in  number  and  size,  so  that  the 
inner  surface  of  the  thickened  membrane  may  accjuire  a  shaggy  appearance, 
especially  where  it  extends  for  a  short  distance  over  the  articular  extremities. 
To  these  hypertrophied  synovial  villi  the  name  dendritic  vegetations  of  the 
synovial  membrane  is  sometimes  applied.  Some  of  these  hypertrophied  villi 
may  become  changed  into  cartilaginous  or  even  into  osseous  nodules,  which 
are  often  connected  by  narrow  pedicles  with  the  inner  surface  of  the  synovial 
membrane.  The  pedicles  sometimes  rupture,  so  that  the  bony  or  cartilaginous 
nodules  are  detached  and  exist  as  foreign  bodies  in  the  articular  cavity.  The 
ligaments  may  also  become  thickened.  Plates  of  cartilage  and  of  bone  may 
develop  in  these  thickened  ligaments.  An  ossifying  periostitis  exists  to  some 
extent  around  the  ends  of  the  bones.  Osseous  ankylosis  is  said  never  to 
occur  in  arthritis  deformans,  but  the  joints  may  be  rendered  immovable  by 
the  thickened  condition  of  the  ligaments  and  by  the  new  bony  growths.  The 
interarticular  cartilages  are  generally  destroyed,  and  also  the  round  ligament 
of  the  hip  and  the  long  tendon  of  the  biceps  brachii  when  the  joints  in  which 
they  are  situated  arc  affected.  The  disused  muscles  are  atrophied.  The 
atrophy  is  said  to  be  sometimes  greater  than  can  be  accounted  for  by  the 
disuse  of  the  limbs,  so  that  some  writers  consider  that  a  neuropathic  element 
is  involved. 

The  microscopical  examination  of  the  cartilage  in  this  disease  shows  a  prolif- 
eration of  the  cartilage-cells  and  a  breaking  up  of  the  basement-substance  into 
fibrils.  The  spaces  enclosed  by  the  capsules  of  the  cartilage-cells  become  greatly 
enlarged,  especially  in  a  vertical  direction.  These  enlarged  spaces  contain 
proliferating  cartilage-cells.  The  intercellular  substance  is  thus  reduced  in 
amount.  According  to  Cornil  and  Kanvier,  the  capsules  on  the  surface  rup- 
ture into  the  articular  cavities,  into  which  the  cartilage-cells  are  discharged. 
The  intercellular  substance  between  the  ruptured  capsules  projects  for  a  time 
in  the  form  of  little  villi  from  the  surface  of  the  cartilage,  to  which  they  give 
a  filamentous,  velvety  appearance.  In  the  progress  of  the  disease  the  fila- 
ments are  destroyed  and  the  cartilage-spaces  are  gradually  opened  until  the 
whole  central  part  of  the  cartilage  is  removed.  At  the  periphery  the  articular 
cartilage  is  covered  by  synovial  membrane.  Here  the  cartilage-spaces  filled 
with  cells  do  not  rupture,  but  the  proliferative  process  results  in  the  forma- 
tion of  new  cartilage,  instead  of  in  absorption.  This  new  cartilage  may  unSergo 
ossification.^    The  so-called  chalky  deposit  of  gout  is  wanting,  but  rheumatoid 

*  According  to  Zieffler.  rartilasrinons  and  fibrous  nodules  develop  in  the  bone  benenth 
the  cartilage.    These  ninlules  may  l>e  converted  into  cysts.     A  rarefying  ostitis  occurs, 
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arthritis  may  occur  in  persons  who  have  this  deposit  as  an  effect  of  attad«  of 
gout  which  have  previously  occurred. 

The  disease  is  usually,  from  the  first  and  during  it«  coarse,  sahacite. 
Sometimes  the  local  and  general  symptoms  denote  a  certain  degree  of 
acuteness,  causing  a  resemhlance  to  acute  rheumatism.  A  sadden  urt- 
sion  successively  of  different  joints,  however,  does  not  take  place  as  in  the 
latter  affection,  and  there  is  no  liahility  to  pericarditis  or  to  endocaRlitiB. 

The  development  and  the  progress  of  the  disease  are  slow. .  Tlie  laalkr 
joints  may  be  first  affected,  and  subsequently  the  larger  joints,  or  the  revene 
of  this  may  obtain.  A  feature  of  the  disease  is  its  progressiTe  character  at 
regards  increase  of  the  anatomical  changes  in  the  joints  affected  and  eztei- 
sion  to  other  joints.  It  may,  however,  remain  stationary,  in  both  tbeae 
respects,  for  a  long  time.  Pyrexia,  except  at  times,  is  wanting,  and  then 
may  be  but  little  constitutional  disturbance.  The  appetite,  digiesdoii,  tni 
nutrition  are  sometimes  but  little  affected.  The  affected  joints  are  paiafcl, 
especially  on  motion. 

A  particular  deformity  of  the  fingers  is  characteristic — namely,  a  latenl 
deflection  in  the  ulnar  direction.  The  toes  sometimes  present  also  this  |pee«* 
liarity.     The  situation  and  motions  of  the  thumb  generally  are        ~ 


In  the  progress  of  the  disease  the  anatomical  changes  lead  to  permaMsft 


extension  or  flexion  of  parts,  dislocations,  nodulations,  and  notab 
tions.  Extending,  as  it  sometimes  does,  oveir  all  the.  joints  of  the  loif 
(polyarthritis  deformans),  the  trunk  is  bent  and  rigid,  the  neck  lis  iauMf- 
able,  the  jaws  are  more  or  less  fixed,  the  limbs  are  distorted,  the  masdes  nt 
attenuated  from  disuse,  and  the  patient  presents  a  most  distressing  mdt^ 
of  utter  helplessness.  Between  this  picture  of  extreme  progress  and  toe  e«d^ 
appearances  of  the  disease  there  is  every  degree  of  gradation. 

The  disease  may  occur  at  all  ages,  but  in  the  majority  of  cases  patiem 
are  in  middle  life,  and  much  oftener  women  than  men.  It  occurs  in  tk 
poorer  classes  of  society  and  among  those  who  suffer  from  hardships,  expos- 
ure, and  deprivations ;  but  it  is  by  no  means  confined  to  these.  PersoDS  lie 
rarely  affected  when  in  full  health  and  vigor.  Its  victims  are  those  whose 
constitutions  are  broken  down  by  various  circumstances  affecting  body  and 
mind.  Large  hospitals  in  which  chronic  cases  are  received  are  seldom  with- 
out examples  of  this  disease  in  the  different  stages  of  its  progress. 

More  than  forty  years  ago  Prof.  J.  K.  Mitchell  maintained  that  diseivefl 
of  the  joints  resulted  from  affections  of  the  spinal  cord.  More  recentlj 
attention  has  been  directed  by  Remak.  Benedikt,  Weir  Mitchell,  Charcot, 
and  others  to  morbid  conditions  of  the  cord  and  injuries  of  nerves  as  giring 
rise  to  arthritic  affections.  On  the  basis  of  facts  exemplifying  this  patholog- 
ical connection,  together  with  the  symmetrical  occurrence  of  the  joint  affec- 
tions and  apparent  etiological  relations  in  some  instances,  the  theory  that 
rheumatoid  arthritis  is  of  nervous  origin  is  not  irrational.  This  theory  ifl 
supported  by  the  well-known  occurrence  of  trophic  disturbances  of  the  mns- 
cles  as  effects  of  diseases  or  injuries  of  the  cords  and  nerves. 

Different  varieties  of  arthritis  deformans  can  be  distinguished.  In  one  group 
of  cases  (the  polyarticular)  the  affection  begins  primarily  in  the  small  joints 
of  the  hand  and  foot,  where  it  either  remains  or  extends  subsequently  to  the 
larger  joints,  as  the  knee^  elbow,  shoulder,  and  hip.  In  other  cases  the  large 
joints  are  first  affected,  and  here  there  is  often  a  tendency  in  the  disease  to 
confine  itself  to  a  single  joint,  especially  to  the  hip-joint  or  the  shoulder- 
resulting  in  enlargement  of  the  medullary  ${>ace8  and  al)6orption  of  the  bony  tnibectils. 
Zioj:ler  observed  ihan^es  which  he  interprets  as  proliferation  of  the  bone-celk  ( Tir^ 
chuw^a  Avchiv,  1877,  Iki.  70). 
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joint  (monarticular  form).  In  some  cases  the  vertebral  column,  and  often 
It  the  same  time  the  pelvic  articulations  and  the  hip,  are  solely  involved 
^spondylitis  deformans).  Charcot  considers  that  the  affection  characterized 
>y  nodosities  of  the  small  joints,  particularly  the  distal  phalangeal  joints  of 
:be  hand,  should  be  separated  from  other  forms  of  deforming  arthritis.  He 
jroposes  for  the  last  variety  the  name  Heberden's  rheumatism  or  nodosities, 
:rom  the  author  who  first  accurately  described  them.  Whether  these  are  to 
je  regarded  as  varieties  of  the  same  morbid  process  or  as  different  diseases  is 
incertain ;  but  at  present  they  are  most  conveniently  grouped  under  the  same 
[leading. 

The  DIAGNOSIS  involves  discrimination  from  rheumatism  and  gout.  From 
jbronic  rheumatism  it  is  not  readily  discriminated  prior  to  the  occurrence  of 
its  deforming  effects,  especially  if  the  affection  have  not  been  preceded  by 
ftcute  rheumatism.  These  effects  constitute  the  diagnostic  criterion.  It  is 
distinguished  from  gout  by  the  larger  joints  being  primarily  affected  in  a 
certain  proportion  of  cases ;  by  the  smaller  joints  of  the  hands  being  affected 
nrithout  a  previous  affection  of  the  toes ;  by  the  absence  of  the  paroxysms  or 
exacerbations  which  arc  characteristic  of  gouty  attacks ;  by  the  absence  of 
the  chalk-like  deposit  and  of  an  excess  of  uric  acid  in  the  blood ;  and  by  its 
occurrence  in  a  certain  proportion  of  cases  in  young  subjects  and  especially 
in  women. 

Although  not  involving  immediate  danger  to  life,  rheumatoid  arthritis  is 
a  hopeless  disease  as  regards  recovery.  All  that  can  be  hoped  for  is  a  cer- 
tain measure  of  improvement,  non-progression,  and  indefinite  tolerance. 

The  first  object  of  treatment  is  the  improvement  of  the  general  health. 
Tonic  remedies,  long  continued  and  varied  from  time  to  time,  in  conjunction 
with  a  nutritious  diet  and  other  hygienic  measures  calculated  to  invigorate 
the  system,  are  to  be  employed  for  this  object.  Remedies  which  have  a 
special  influence  in  cases  of  rheumatism  and  gout — namely,  alkalies,  colchi- 
oum,  and  salicin  or  the  salicylic  acid — are  unavailing  in  this  affection.  All 
depressing  remedies  are  contraindicated.  Iodine  in  the  form  of  either  the 
iodide  of  iron  or  the  iodide  of  potassium,  guaiacum,  and  arsenic  appear  to  be 
useful  in  certain  cases.  Cod-liver  oil  may  be  given  in  conjunction  with  tonics 
if  there  be  a  tendency  to  waste.  Chalybeates  are  especially  indicated  if  the 
patient  be  anaemic.  Warm  baths  are  recommended  by  many  writers.  The 
alkaline  mineral  waters  and  those  which  act  powerfully  upon  the  bowels  or 
kidneys  are  hurtful.  On  the  other  hand,  chalybeate  and  tonic  waters  may 
prove  beneficial. 

Local  measures  of  treatment  are  important.  Leeching  or  cupping  and 
severe  counter-irritation  are  not  indicated.  Small  blisters  and  the  applica- 
tion of  iodine  may  be  useful  if  there  be  effusion  within  the  joints.  Kest  is 
indicated  while  effusion  exists  or  when  the  symptoms  denote  inflammation ; 
and  afterward  passive  motion,  friction,  warm  douches,  shampooing,  and  the 
constant  current  constitute  the  most  important  part  of  the  treatment. 


1124  SCORBUTUS,— PURPURA,— K£MOPHILIA. 

CHAPTER    XII. 
SCORBUTUS.— PURPUKA.—HiEMOPHILIA. 

Scorimtus.  or  Scnrvy :  Anatomical  Chaiactera ;  Clinical  History ;  Pathological  Chaneter; 
Oaoaation;  Diagnosis;  Prognosis;  Prerention;  Treatment. — Parpora  Simplex,  Par- 
para  Rhenmatica,  and  Parpora  Hsmorrhagica.— Hemophilia. 

THIS  concluding  chapter  will  be  devoted  to  three  affections  vhich,  u 
regards  symptomatic  events,  are  closely  allied  to  each  other — nmeljf 
ionhuius,  or  scttrcy,  purpura^  and  hxmophillcu  The  first  of  these  affections  it 
of  interest  and  importance  especially  in  view  of  the  fact  that  our  knowledge 
of  its  pathology  and  causation,  although  by  no  means  complete,  is  suffieieiit 
to  serve  as  a  basis  of  effective  treatment,  and  has  rendered  the  disease  pre- 
ventable. 

Scorbutus,  or  Scurvy. 

This  disease  appears  to  have  been  known  to  the  ancients,  but  it  began  to 
prevail  frequently  and  extensively  when,  with  improvements  in  navigatioii, 
long  voyages  were  undertaken,  and  hence  it  was  called  Mo-^cifrty.  Dnring 
the  last  five  or  six  centuries  it  has  been  pre-eminently  the  disease  destra^ 
tive  to  life  in  armies,  navies,  and  exploring  or  emigrating  expeditions  by  laid 
and  bv  water.  Notwithstanding  that  it  has  been  render^  preventable  by  oor 
knowledge  of  its  pathology  and  causation,  it  has  prevailed  largely  and  prored 
greatly  destructive  to  life  within  the  present  century.  Hammond  states  that 
at  Council  Bluffs  in  1820  nearly  the  entire  garrison  was  attacked,  and  manj 
died ;  and  the  efficiency  of  the  United  States  forces  in  the  Florida  and  the 
Mexican  Wars  was  verv  materially  lessened  by  its  occurrence.*  It  prevailed 
enormously  in  the  Enirlish  and  French  armies  in  the  Crimean  campaign.  It 
contributed  not  inconsiderably  to  the  mortality  of  our  armies  in  the  late  Civil 
War.  The  inconsistency  between  these  facts  and  the  existing  state  of  know- 
ledge is  in  part  to  be  explained  by  the  inability  always  to  secure  the  mean^ 
of  prevention  in  military  operations ;  but  it  is  in  a  greater  measure  to  he 
accounted  for  by  a  censurable  ignorance  or  neglect  of  these  moans. 

There  has  been  of  late  years  great  success  in  preventing  scurvy  in  the 
naval  services  of  the  chief  nations  of  the  world.  According  to  Wale?.'  in 
ISSl,  out  of  82,(i29  cases  of  disease  in  the  chief  naval  services  of  the  world, 
there  were  only  34  cases  of  scurvy — a  ratio  of  41  per  1000.  The  statistics 
of  the  mercantile  marine  are  less  favorable. 

Anatomical  Characters. — Tt  is  probable  that  the  primary  and  cssemial 
morbid  changes  relate  to  the  blood.  Our  present  knowledge,  however,  does 
not  enable  us  to  state  in  what  consist  the  changes  peculiar  to  the  disease. 
Observers  differ  as  regards  the  appearjinces  as  well  as  the  results  of  chemical 
and  microscopical  examinations.  The  color  has  been  found  sometimes  darker 
and  sometimes  lighter  than  that  of  normal  blood.  The  blood  in  the  heart- 
cavities  and  vessels  has  been  in  some  instances  fluid  and  in  other  instances 

*  "  Report  on  Scurvv/'  United  Stntejf  SaniVny  Cwnmi^ion,  bv  William  A.  HammoiKL 
M.  D..  \<*\'l. 

*  Article  "Scurvv,"  in  A  Sustan  of  Pi-actical  Medicinef  by  American  Aulhorgj  vol.  ii. 
p.  16S. 
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coagulated.  The  blood-corpuscles  have  been  considered  by  some  observers 
diminished  in  number,  and  by  others  unaffected  in  this  regard.  No  uniform 
changes  in  the  form  or  constituents  have  been  determined.  It  is  not  estab- 
lished that  a  deficiency  of  potassa  is  a  constant  feature.  Contradictory  results 
have  been  obtained  respecting  the  white  corpuscles,  the  quantity  of  fibrin,  and 
the  proportion  of  albumen.  In  short,  quoting  Imnierman,  "  If  we  take  a  gen- 
eral survey  of  the  total  analyses  made  of  the  blood  of  scurvy  patients  up  to 
this  time,  we  can  hardly  avoid  a  feeling  of  dissatisfaction.  From  the  various 
and  contradictory  statements  by  different  authors,  we  obtain  but  oiie^  and  that 
a  decidedly  negative  result — namely,  that  the  condition  of  the  blood  of  scurvy 
patients,  so  far  as  we  understand  it  at  the  present  time,  shows  no  peculiarities 
which  might  not  occur  as  well  in  other  pathological  processes." 

Extravasations  of  blood  are  found  within  and  beneath  the  skin,  where  they 
are  apparent  before  death,  and  between  the  fibres  of  muscles.  The  gums  are 
swollen,  ulcerated,  and  sometimes  sloughing.  A  bloody  serum  is  often  found 
in  the  joints,  associated  sometimes  with  intra-articular  ulcerations.  A  sero- 
sanguinolent  liquid,  often  in  considerable  or  large  quantity,  together  with 
inflammatory  products  in  a  certain  proportion  of  cases,  is  contained  in  the 
pericardial  and  pleural  cavities.  The  spleen  is  often  enlarged  and  softened. 
Parenchymatous  and  fatty  degenerations  of  the  heart,  muscles,  liver,  and 
kidneys  have  been  found.  The  kidneys  may  be  infiltrated  with  blood  and 
inflamed.  Ecchymoses  are  observed  in  many  internal  situations — namely,  on 
the  serous  membranes,  the  bronchial  mucous  membrane,  within  the  whole 
tract  of  the  alimentary  canal,  and  in  the  urinary  passages.  The  extravasa- 
tions are  evidently  secondary  to,  and  dependent  upon,  the  morbid  blood- 
changes.  The  mode,  however,  in  which  the  latter  give  rise  to  the  former  is 
not  clearly  understood.  Either  the  blood  is  so  altered  that  it  escapes  from 
the  vessels,  or  the  nutrition  of  the  walls  of  the  vessels  is  impaired,  so  that 
they  do  not  offer  adequate  resistance  to  the  pressure  of  the  blood,  or,  again, 
paralysis  affecting  the  vaso-motor  nerves  may  be  a  pathological  element.  It 
is  not  impossible  that  each  of  these  conditions  enters  into  the  mechanism. 

Clinical  History. — The  symptomatic  events  which  are  characteristic  of 
the  disease  are  preceded  by  general  weakness  and  lassitude.  Patients  are 
listless,  apathetic,  and  indisposed  to  either  mental  or  physical  exertion.  The 
appetite  fails  and  pallor  of  the  surface  is  marked.  These  symptoms  pro- 
gressively increase.  The  more  characteristic  events  are  swelling  and  spongi- 
ness  of  the  gums,  which  bleed  either  spontaneously  or  on  slight  pressure, 
hemorrhage  from  the  mucous  surfaces  in  other  situations,  and  extravasation 
of  blood  within  and  beneath  the  skin.  The  fungous  appearance  of  the  gums 
is  chiefly  marked  around  the  teeth.  It  is  less  marked  in  situations  where  the 
teeth  are  wanting.  The  teeth  may  become  loose,  and  they  sometimes  either 
fall  out  or  can  be  easily  removed.  The  prolabia  are  notably  pale,  presenting 
a  striking  contrast  to  the  redness  of  the  gums.  Hemorrhages  are  frequent 
from  the  different  outlets — namely,  the  nostrils,  mouth,  vagina,  and  intestinal 
canal.  It  is  rare  from  the  bronchial  tubes.  The  ecchymoses  apparent  on 
the  cutaneous  surface  are  either  in  the  form  of  petechiae  or  of  patches  of  vari- 
able size ;  and  generally  these  forms  are  conjoined.  They  are  either  limited 
to  or  most  abundant  on  the  trunk  and  lower  extremities.  The  ecchymoses 
undergo  the  same  successive  alterations  in  color  as  when  due  to  contusions. 
A  slight  bruise  suffices  to  produce  them  in  any  part  of  the  surface  of  the 
body.  They  occur  sometimes  beneath-  the  conjunctiva  and  within  the  globe 
of  the  eyes ;  into  the  joints,  between  the  muscles,  in  the  serous  cavities,  occa- 
sionally between  the  meninges  of  the  brain,  and  beneath  the  periosteum. 
Fetor  of  the  breath  is  usually  a  marked  symptom. 
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The  skin  is  dry  and  rough,  compared  hy  Larrej  to  that  of  a  plucked  fowl 
The  ankles  are  often  oedematous,  and  some  oedema  of  the  face  is  not  lafrt- 
quent.  The  patient  complains  of  pain  in  the  loins  and  in  the  extremities, 
especially  the  lower  limhs.  The  muscles  of  the  lower  limbs  are  swollen  and 
hard.  Palpitation  and  dyspnoea  are  excited  by  slight  exertion.  Hxnut 
murmurs  are  heard  over  the  heart.  Pain  refen^  to  the  chest  is  not  un- 
common. The  bowels  are  in  some  cases  constipated,  in  other  cases  loose,  or 
looseness  may  succeed  constipation  in  the  progress  of  the  disease  in  the  sane 
case.  The  urine  is  diminished  in  quantity.  The  excretion  of  urea  and  of 
chlorides  is  diminished.  The  excretion  of  potash,  either  absolutely  or  ida- 
tively  to  that  of  soda,  is  increased.  The  phosphates  are  also  increased  ii 
quantity.  The  specific  gravity  is  usually  higher  than  normal,  and  the  color 
is  more  intense.  The  urine  often  is  albuminous.  There  is  absence  of  pyrexii 
except  as  symptomatic  of  an  inflammatory  complication.  The  pulse  is  some- 
times slower  than  in  health,  but  it  becomes  rapid  on  any  exertion.  It  b 
always  soft  and  compressible.  The  temperature  of  the  body  is  aomewbit 
lowered.  The  spirits  are  depressed.  The  patient  frequently  longs  for  tnA 
vegetables  and  fruit. 

These  symptoms  are  more  or  less  marked.  In  extreme  eases  or  in  u 
advanced  stage  of  the  disease  the  prostration  is  great.  Slight  exertion  oeet- 
sions  syncope.  The  patient  may  fall  into  a  state  of  collapse.  This  is  likely  to 
follow  abundant  hemorrhage.  Old  ulcers  and  cicatrices  sometimes  reopn, 
and  bones  which  had  been  fractured  and  united  may  become  separated 
Ulcerations  occur  within  the  mouth  and  over  the  ecchymoses  on  the  iikii. 
Weakness  of  vision,  day-blindness,  and  night-blindness  are  not  onoommoa. 
Inability  to  sleep  is  common,  but  generally  the  mental  faculties,  although 
weakened,  remain  intact.  In  cases  which  are  comparatively  mild  genenl 
debility,  mental  depression,  pain  in  the  back  and  lower  limbs,  together  with 
the  other  symptoms,  are  more  or  less  marked,  but  not  excessive ;  and  asso- 
ciated with  these  symptoms  are  spongy  swelling  of  the  gums  and  ecchy- 
moses beneath  the  skin. 

Scorbutus  may  exist  as  the  sole  affection,  but  it  is  frequently  combined 
with  other  diseases.  It  may  be  combined  with  dysentery,  and  the  latter 
affection  is  then  called  sa/rbufic  di/sentfrj/.  It  may  coexist  with  typhus  and 
with  typhoid  fever.  It  may  be  accidentally  associated  with  a  variety  of  dis- 
eases which  are  liable  to  mask  the  scorbutic  affection.  The  recognition  of 
its  coexistence  with  other  diseases  is  of  great  importance  with  reference  to 
appropriate  treatment. 

Secondary  affections  or  true  complications  which  are  likely  to  occur  are 
lol)ar  pneumonia,  pulmonary  hemorrhagic  infarctions,  pulmonary  gangrene, 
pericarditis  and  pleuritis  with  bloody  effusion,  and  acute  diffuse  nephritic 

PAxnoLOGiCAL  CHARACTER. — The  essential  characteristic  blood-change  in 
this  affection  is  not  as  yet  determined.  There  is  doubtless  a  deficiency  as 
rop\rds  certain  of  the  constituents  of  the  blood,  but  the  particular  deficiency 
which  belongs  specially  to  the  affection  is  a  matter  of  question.  Garrod  con- 
siders that  the  special  deficiency  relates  to  the  salts  of  potassa.  That  this 
deficiency  enters  into  the  pathological  condition  is  probable,  but  that  it  con- 
stitutes the  pathological  condition  exclusively  or  chiefly  in  all  cases  may  be 
doubted,  in  view  of  the  fact  that  supplyin^r  the  salts  of  potassa,  although 
highly  useful,  is  not  always  the  most  effective  method  of  treatment.  With 
our  present  knowledge  we  must  be  content  with  saying  that  owing  to  incom- 
plete nutritive  supplies  the  constitution  of  the  blood  is  impaired,  giving  rise 
to  certain  ascertained  morbid  changes  common  to  this  and  other  affections, 
and  causing  other  changes,  not  yet  ascertained,  which  are  peculiar  to  this 
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disease.  It  is  noteworthy  that  the  phenomena  of  scurvy  are  not  produced 
by  prolonged  abstinence  from  food.  This  fact  goes  to  show  that  the  unknown 
blood-change  in  this  disease  is  of  a  special  character. 

A  view  which  has  been  recently  advanced  is  that  scurvy  is  an  infectious 
disease  caused  by  a  specific  micro-organism.  This  view,  however,  has  not 
received  any  substantial  support  from  the  study  of  the  disease. 

Causation. — Scurvy  is  a  dietetic  disease.  It  is  the  broadest  expression 
of  the  causation  to  say  that  the  disease  is  due  to  the  want  of  certain  ali- 
mentary supplies.  A  less  comprehensive  but  probably  correct  statement  is  to 
say  that  the  disease  is  caused  by  an  insufficiency  of  nutritive  principles  con- 
tained in  vegetable  food.  For  a  long  time  the  disease  was  attributed  to  the 
free  use  of  salted  meat.  It  is,  however,  certain  that  the  disease  is  not  pro- 
duced by  this  diet,  except  in  so  far  as  it  displaces  other  articles  of  food  contain- 
ing principles  necessary  for  the  normal  constitution  of  the  blood  ;  and  scurvy 
has  repeatedly  been  developed  when  the  diet  has  been  too  much  restricted 
to  fresh  meat.  Garrod's  theory  of  the  pathological  character  of  the  disease 
involves  the  conclusion  that  it  is  attributable  to  a  diet  wanting  the  requisite 
quantity  of  the  salts  of  potassa,  these  salts  being  abundant  in  vegetable  food. 
Admitting  a  deficient  supply  of  the  salts  of  potassa  to  be  an  important  ele- 
ment in  the  causation,  other  elements  are  involved.  The  dietetic  principles, 
the  deficiency  of  which  causes  this  disease,  are  abundant  in  various  articles 
of  food  distinguished  as  antiscorbutic,  experience  having  shown  that  they 
prevent  the  development  of  the  disease. 

Although  causes  relating  to  diet  are  essential  to  the  production  of  the  dis- 
ease, other  causes  act  powerfully  as  auxiliaries.  Among  the  auxiliary  causes 
are  exposure  to  cold  and  wet,  overcrowding,  deficient  ventilation,  and  depress- 
ing moral  influences.  The  disease  is  oftener  developed  during  the  winter  than 
during  the  summer.  I  have  known  an  instance  in  which  the  disease  appeared 
to  be  produced  by  great  and  prolonged  mental  depression,  but  probably  in 
this  instance,  from  an  utter  indifierence  to  food,  dietetic  causes  were  involved. 
The  disease  is  oftener  developed  in  the  aged  than  in  young  persons,  and  the 
cause  of  the  disease  will  act  more  speedily  in  persons  in  whom  the  constitu- 
tion has  been  impaired  by  previous  disease,  by  injurious  medication,  and  by 
excesses  of  any  kind.  There  is  reason  to  believe  that  the  morbid  condition 
of  the  blood  which  exists  in  scurvy  is  not  infrequently  produced,  to  an  extent 
falling  short  of  that  requisite  to  give  rise  to  the  striking  manifestations  of  the 
disease,  by  an  undue  restriction  of  the  diet  to  a  few  articles  of  food,  either 
from  poverty  or  false  notions  of  dietetics.  It  is  important  for  the  physician 
to  recognize  this  fact  in  medical  practice. 

Diagnosis. — In  view  of  the  striking  symptomatic  features  of  this  disease, 
and  of  the  fact  that  generally  a  greater  or  less  number  of  persons  become 
affected  under  circumstances  which  sufficiently  account  for  its  development, 
the  diagnosis  is  easy,  provided  the  characters  of  the  disease  be  marked.  In 
isolated  cases  the  diagnosis  involves  discrimination  from  purpura  haemor- 
rhagica.  This  differential  diagnosis  will  be  considered  in  treating  of  the 
latter  affection. 

The  morbid  condition  of  the  blood  peculiar  to  scurvy  may  exist  to  a 
greater  or  less  extent  when  the  most  striking  symptomatic  features  of  the 
disease  are  not  present — namely,  the  subcutaneous  ecchymoses  and  hemor- 
rhages from  mucous  outlets.  Under  these  circumstances  the  disease  may  be 
overlooked.  Thus,  Hammond,  Woodward,  and  others  state  that  in  cases 
called  in  army  sick-reports  cases  of  general  debility  the  disease  is  not  infre- 
quently incipient  or  not  fully-developed  scorbutus.     The  pain  in  the  back 
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and  muscles  of  the  lower  limbs  may  lead  the  practitioner  for  a  time  to 
consider  the  disease  as  muscular  rheumatism  or  myalgia.  When  associated 
with  other  diseases,  such  as  dysentery  and  the  essential  fevers,  it  is  liable  to 
be  overlooked.  The  appearance  of  the  gums  is  highly  important  with  refer- 
ence  to  the  diagnosis  in  the  cases  in  which  petechiae  or  vibices  are  wantiD2 
and  when,  from  the  appearance  of  the  gums  and  other  symptoms,  the  scor- 
butic  condition  is  suspected,  an  investigation  of  the  diet  may  lead  to  the 
knowledge  of  facts  which  will  tend  to  settle  the  diagnosis.  This  investigation 
is  important,  not  only  in  army  or  naval  practice  and  in  public  institutions, 
but  in  private  cases  in  which  the  symptoms  point  to  scurvy.  It  is  to  be 
added  that  in  children  before  dentition  and  in  aged  persons  who  have  lost 
their  teeth  the  characteristic  appearances  of  the  gums  may  be  wanting. 
They  are  also  wanting  in  rare  instances  irrespective  of  these  circumstance?. 

Prognosis. — In  cases  of  scurvy  in  which  the  ecchymoses  are  many  and 
large,  or  in  which  hemorrhage  from  the  mucous  outlets  is  profuse,  the  danger 
to  life  is  great.     Life  may  be  destroyed  by  rapid  hemorrhagic  effusion  into 
the  pleural  or  pericardial  cavities.     >Ieningeal  hemorrhage  is  sometimes  the 
immediate  cause  of  death.     Sudden  death  sometimes  occurs  from  syncope 
induced  by  muscular  exertion.     If  the  causes  which  have  produced  the  dis- 
ease  continue  in  operation,  it  proves  fatal  in  a  large  proportion  of  case8. 
Before  the  pathology  and  causation  were  as  well  understood  as  now  the 
mortality  from  this  disease  among  soldiers  and  seamen  was  often  very  large. 
Associated  with  other  diseases,  it  contributes  indirectly  to  their  fatal  termi- 
nation, and  it  stands  in  the  way  of  recovery  from  wounds  and  surgical  ope- 
rations which  otherwise  would  not  prove  serious. 

Promptly  recognized  and  judiciously  treated,  the  disease  may  be  expected 
to  end  in  recovery  in  a  large  proportion  of  cases.  It  has  no  definite  dura- 
tion. It  continues  for  a  longer  or  shorter  period,  according  to  the  extent  to 
which  it  has  advanced,  the  amount  and  situations  of  hemorrhagic  extrava- 
sation, the  previous  condition  of  the  patient,  etc.  The  recovery  is  usually 
gradual,  not  infrequently  tedious,  and  the  system  is  likely  to  remain  debili- 
tated for  a  long  time. 

Prevention. — The  disease  may  be  prevented  by  a  diet  embracing  the 
requisite  variety  of  alimentary  principles,  and  this  is  secured  by  a  proper 
variety  of  animal  and  vegetable  food.  With  the  knowledge  of  this  fact,  and 
with  due  attention  to  its  practical  application,  scurvy  should  never  occur  except 
under  circumstances  which  render  the  means  of  its  prevention  unavailable. 
Its  occurrence  is  always  an  occasion  for  reproach  when  articles  of  food  con- 
taining adequate  supplies  for  the  healthful  constitution  of  the  blood  can  be 
obtained.  It  is  chiefly  in  military  campaigns  and  long  sea-voyages  that  there 
are  difficulties  in  the  way  of  prevention.  These  difficulties,  however,  may 
generally  be  met  by  providing  antiscorbutic  articles  of  diet  ;  and  with  refer- 
ence to  these  difficulties  the  knowledge  of  the  various  articles  which  may 
fuFnish  the  needed  alimentary  principles  is  of  vast  importance.  The  preven- 
tion of  this  disease  has  been  made  practicable  under  all  circumstances  by  the 
preservation  of  meats,  vegetables,  and  fruits  in  hermetically-sealed  cans. 

Lemon-juice  or  lime-juice  has  long  been  known  as  a  most  valuable  antiscor; 
butic.  Experience  has  abundantly  shown  that  one  or  two  ounces  per  diem  of 
the  fresh  juice  will  prove  an  effectual  preventive  against  scurvy  during  very 
long  voyages  withou*t  fresh  provisions.  For  convenience  of  transportation, 
the  juice  can  be  reduced  in  bulk  by  evaporation.  Orange-juice  is  also  an 
effectual  antiscorbutic.  Pure  citric  acid,  although  it  appears  to  be  useful,  is 
not  a  substitute  for  the  fresh  juice  of  the  fruit.     One  of  the  most  efficient  of 
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antiscorbutic  vegetables  is  the  potato.  It  is  most  efficient  when  eaten  raw. 
Pickles,  onions,  raw  cabbage  or  sauerkraut,  the  water-cress,  and  other  of  the 
Cruci/erx,  are  to  be  reckoned  among  the  valuable  antiscorbutic  vegetables. 
Green  corn,  green  apples,  and  most  of  the  esculent  fruits  are  preventives. 
They  are  more  so  unripe  than  ripe.  Spruce  and  birch  beer  and  yeast  are 
antiscorbutics.  Many  vegetables  which  do  not  enter  much  into  ordinary 
diet  may  often  be  used  as  antiscorbutics  in  military  campaigns  when  the 
articles  which  have  been  named  are  not  to  be  obtained.  Among  the  vege- 
tables now  referred  to  which  experience  has  shown  to  be  effectual  in  the  pre- 
vention of  scurvy  are  the  sorrel  (^Rumex  acetoseUd)^  lamb's  quarters  (  Cheno- 
poilium  alburn)^  the  bulb  of  the  wild  artichoke,  a  species  of  cactus  known 
as  the  Agave  Aniericaufi  or  maguey,  indigenous  in  Texas,  California,  and 
Mexico,  the  prickly  pear  (^Cactus  opuntii),  and  the  dandelion  (^Leontodon 
taraxacum), 

Wales  suggests  that  "  in  the  event  of  the  occurrence  of  scurvy  and  the 
exhaustion  of  the  fresh-vegetable  stores,  various  quickly-growing  vegetables, 
such  as  mustard,  radishes,  turnips,  and  cresses,  could  be  cultivated  on  ship- 
board if  seeds  are  provided."  * 

That  the  antiscorbutic  virtue  of  certain  vegetables  and  fruits  depends,  to  a 
greater  or  less  extent,  on  the  presence  of  the  salts  of  potassa  is  altogether 
probable.  These  salts,  isolated,  are  useful  in  the  prevention  as  well  as  in  the 
treatment,  but  experience  has  shown  that  they  cannot  take  the  place  of  anti- 
scorbutic articles  of  diet. 

Finally,  in  addition  to  dietetic  means,  attention  to  ventilation  and  cleanli- 
ness, avoidance  of  unnecessary  exposure  and  physical  exertion,  and  measures 
of  a  nature  to  produce  cheerfulness,  constitute  an  important  part  of  the 
prophylaxis. 

Treatment. — The  dietetic  means  of  prevention  constitute  an  essential  part 
of  the  treatment.  The  juice  of  lemons,  oranges,  and  other  fruits  should  be 
taken  freely,  but  of  course  not  to  such  an  extent  as  to  produce  disorder  of  the 
stomach.  The  antiscorbutic  vegetables  and  fruits  should  enter  into  the  diet 
as  abundantly  as  the  digestive  powers  permit,  in  coiij unction  with  meat,  milk, 
and  farinaceous  food.  Remedies  to  improve  the  appetite  and  strengthen 
digestion  are  indicated — namely,  quinia,  salicin,  the  bitter  infusions  or  tinc- 
tures, the  mineral  acids,  and  chalybeate  preparations.  The  salts  of  potassa 
are  useful.  The  bitartrate  or  the  citrate  may  be  selected.  Wine,  spirits,  or 
cider  in  small  quantities,  if  an  agreeable  cordial  effect  be  produced,  will  be 
useful.  In  short,  the  chief  objects  of  treatment  are  the  assimilation  of  ali- 
mentary principles  needed  for  the  healthy  constitution  of 'the  blood  and  the 
invigoration  of  the  system. 

Particular  symptoms  or  disorders  claim  appropriate  measures  in  addition 
to  those  having  reference  to  the  objects  just  stated.  Constipation  is  to  be 
relieved  by  mild  laxatives  or  simple  enemas,  and,  on  the  other  hand,  diarrhoea 
is  to  be  controlled  by  anodyne  and  astringent  remedies.  The  dryness  of  the 
skin  indicates  sponging  with  tepid  water  or  the  tepid  bath.  Pain  in  the  back 
and  limbs  may  be  alleviated  by  friction  with  anodyne  and  mildly-stimulating 
liniments.  Stiffness  of  the  joints,  which  sometimes  occurs,  is  to  be  prevented 
or  removed  by  passive  movements.  The  condition  of  the  mouth  calls  for 
astringent  collutories.  Ulcerations  in  the  mouth  or  on  the  skin  are  to  be 
treated  locally  on  general  principles.  Hemorrhage  from  the  different  outlets 
is  to  be  restrained  by  haemostatic  remedies. 

It  is  hardly  necessary  to  add  that  the  scorbutic  condition,  when  asso- 
ciated with  dysentery,  typhus  or  typhoid  fever,  or  with  any  disease,  claims 
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the  same  dietetic  and  other  measures  of  treatment  as  does  scorbutus  exist- 
ing alone. 

Purpura   Simplex,    Purpura   Bheumatica,  and   Purpura 
HaBmorrhagica  (Morbus  Maculosus  Werlhofii). 

The  terra  purpura  is  applied  to  circumscribed  extravasations  of  blood  into 
the  skin.  Purpuric  spots  are  bright-red,  livid,  or  dark  purplish-red  in  color, 
do  not  disappear  on  pressure,  and  are  unattended  by  itching  or  other  signs  of 
local  irritation.  Small  extravasations  of  blood,  from  the  size  of  a  pin-point 
to  that  of  a  finger-nail,  are  called  petechias.  Larger  extravasations  are 
called  ecchymoses.  If  the  hemorrhages  take  the  form  of  lines  or  broad 
stripes,  they  are  called  vibices.  The  purpuric  spots  generally  are  not  ele- 
vated, but  they  sometimes  appear  as  small  papules  around  the  hair-follicles 
(purpura  papulosa,  lichen  lividus),  or  as  wheal-like  nodules  (purpura  urti- 
cans), or  rarely  there  are  formed  bullae  containing  blood  (purpura  bullosa). 
The  extravasated  blood  undergoes  the  usual  changes  of  color,  becoming 
brown,  green,  and  yellow. 

Purpura  may  be  due  to  a  great  variety  of  causes.  It  is  customary  to  dis- 
tinguish  between  secondary  or  symptomaiic  purpura  and  primary  or  idiopathic 
purpura ;  but  it  is  probable  that  in  many  cases  so-called  idiopathic  purpura 
is  really  symptomatic  of  some  underlying  morbid  condition. 

The  following  may  be  mentioned  as  the  leading  causes  of  secondary  pur- 
pura: injury,  including  the  bites  of  insects;  passive  congestion;  various 
drugs,  such  as  iodide  of  potassium,  phosphorus,  copaiba  balsam,  ergot,  chlo- 
ral hydrate,  and  mercury  ;  snake-bites ;  embolism  or  thrombosis  of  cutaneous 
vessels  ;  cachexias,  as  tuberculosis,  cancer,  Bright's  disease,  and  cirrhosis  of  the 
liver;  profound  anaemia,  as  pernicious  anaemia  and  leucocythaemia  ;  diseases  of 
the  nervous  system ;  infectious  diseases,  as  smallpox,  typhus  fever,  and  typhoid 
fever ;  acute  ulcerative  endocarditis,  measles,  scarlet  fever,  acute  articular  rheu- 
matism, malaria,  cholera,  yellow  fever,  cerebro-spinal  meningitis,  and  icterus 
gravis ;  and,  finally,  scorbutus.  Purpura  may  be  accidentally  present  in  the 
course  of  any  disease. 

Purpura  is  distinguished  as  primary  or  idiopathic  when  it  is  not  dependent 
upon  any  other  disease.  As  has  already  been  mentioned,  there  is  some  doubt 
whether  even  in  these  cases  the  purpura  be  not  symptomatic,  but  with  our 
present  knowledge  it  is  convenient  to  treat  of  purpura  as  sometimes  to 
idiopathic  disease. 

Idiopathic  or  primary  purpura  is  usually  subdivided  into  three  varieties — 
namely,  purpura  simplex,  purpura  rheumatica,  and  purpura  haemorrhagica, 
or  morbus  maculosus  Werlhofii.  No  sharp  lines  of  distinction  can  be  drawn 
between  these  varieties.  They  merge  into  each  other  by  every  grade  of 
transition,  so  that  it  is  often  difficult  to  classify  cases  according  to  these 
subdivisions. 

Purpura  simplex  is  the  mildest  form  of  idiopathic  purpura.  Hemorrhage 
occurs  only  in  the  skin,  and  not  from  raucous  membranes.  Purpura  simplex 
occurs  both  in  the  robust  and  in  the  debilitated.  The  purpura  may  be  pre- 
ceded or  accompanied  by  languor,  loss  of  appetite,  aching  of  the  limbs,  and 
slight  fever,  or  there  may  be  no  constitutional  disturbance  whatever.  Pur- 
puric spots  occupy  chiefly  the  lower  extremities,  or  they  may  extend  to  the 
trunk  and  upper  extremities,  and  in  rare  instances  to  the  face.  Only  a  single 
crop  of  purpuric  patches  may  develop,  in  which  case  recovery  takes  place  in 
between  ten  and  fourteen  days,  or  the  disease  may  be  prolonged  for  several 
weeks  by  the  appearance  of  successive  crops.  Even  in  mild  cases  of  purpan^ 
hemorrhages  from  mucous  surfaces,  particularly  haematuria,  may  occur,  thus 
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ebowing  the  close  relationship  which  exists  between  the  different  varieties  of 
the  disease.  Purpura  simplex  is  not  uncommon  in  elderly  persons.  It  is 
then  called  purpura  senilis. 

Purpura  rheuma/ica — or,  as  it  is  also  called,  peliosis  rlteumatica — is  charac- 
terized by  the  combination  with  purpura  of  rheumatic  pains  in  the  joints,  and 
sometimes  with  actual  inflammation  of  the  joints.  There  arc  often  moderate 
fever,  debility,  and  gastric  disturbances.  The  joint  affection  may  precede  or 
accompany  the  purpura,  or  it  may  disappear  when  the  purpuric  eruption  occurs. 
The  duration  is  generally  between  ten  days  and  three  weeks,  but  relapses  are 
common,  especially  when  the  patient  walks  too  soon.  Rheumatic  purpura  is 
roost  common  in  males  between  twenty  and  thirty  years  of  age.  The  affec- 
tion of  the  joints  is  etiologically  distinct  from  acute  articular  rheumatism. 
Joint  affections  are  common  in  all  forms  of  primary  purpura,  and  in  general 
in  diseases  characterized  by  a  hemorrhagic  diathesis.  The  propriety,  there- 
fore, of  distinguishing  rheumatic  purpura  as  a  separate  variety  of  the  disease 
is  questionable.  The  occurrence  of  hemorrhages  from  mucous  membranes  in 
some  cases  which  have  been  classified  as  rheumatic  purpura  shows  the  rela- 
tionship of  this  to  the  following  variety  of  idiopathic  purpura. 

Purpura  hsemorrhagira  is  not  an  appropriate  name  for  the  variety  of  pur- 
pura now  to  be  described,  as  every  kind  of  purpura  is  hemorrhagia  The 
name  morbus  maculosus  Werlhofii,  or  Werlhof 's  disease,  is  the  one  adopted  by 
German  and  many  English  writers.  This  variety  of  purpura  is  characterized 
especially  by  the  occurrence  of  hemorrhages,  often  profuse,  from  mucous  sur- 
faces. The  hemorrhages  in  the  skin  usually  are  larger  and  greater  in  number 
than  in  purpura  simplex.  Constitutional  symptoms  are  more  marked  and  the 
prognosis  is  graver.  The  disease  is  somewhat  more  frequent  in  females  than 
in  males.  It  develops  oftenest  between  fifteen  and  thirty  years  of  age.  It 
may  occur  in  previously  healthy  individuals,  but  it  is  more  common  in  those 
whose  constitution  is  enfeebled  by  disease  or  bad  hygienic  surroundings. 
Pregnancy  and  the  puerperal  state  have  been  thought  to  aid  in  the  causation. 

The  first  manifestation  of  morbus  maculosus  Werlhofii  may  be  the  appear- 
ance of  purpuric  spots  in  the  skin,  or,  less  frequently,  hemorrhage  from  some 
mucous  surface.  Often,  however,  there  are  vague  premonitory  symptoms, 
such  as  malaise,  anorexia,  vomiting,  pains  in  the  muscles,  and  even  slight 
fever.  Pain  and  swelling  of  the  joints  may  occur  as  an  early  symptom. 
Hemorrhages  occur  from  the  nose,  mouth,  throat,  stomach,  intestine,  and 
urinary  organs.  Bronchial  and  pulmonary  hemorrhages  are  rare.  In  severe 
cases  hemorrhages  take  place  into  serous  cavities,  and  even  into  the  substance 
of  internal  organs.  Petechias  and  ecchymoses  can  be  detected  in  the  visible 
mucous  membranes.  As  in  all  forms  of  purpura,  hemorrhages  are  liable  to 
occur  in  parts  of  the  skin  subjected  to  pressure  or  injury'.  In  distinction 
from  scurvy,  the  gums  are  not  swollen  and  inflamed.  Constitutional  disturb- 
ance may  be  slight  or  even  wanting,  but  often  it  is  marked.  There  may  be 
fever,  which  is  usually  moderate,  but  is  sometimes  high.  The  patient  some- 
times sinks  into  a  typhoid  state.  There  may  be  diarrhoea,  colicky  pains,  and 
other  severe  gastric  and  intestinal  symptoms.  Endocarditis  and  acute  hem- 
orrhagic nephritis  are  occasional  complications.  There  sometimes  is  acute 
splenic  tumor.  Perforative  peritonitis  has  been  known  to  occur.  Symp- 
toms of  anaemia,  such  as  vertigo,  weakness,  functional  cardiac  disorders,  and 
oedema,  develop  in  proportion  to  the  loss  of  blood.  Hemorrhage  may  occur 
into  the  brain  or  its  meninges.  Death  may  result  from  loss  of  blood  or  from 
grave  constitutional  disorder,  marked  especially  by  typhoid  symptoms  or  from 
some  complication. 

The  duration  of  the  disease  is  usually  between  two  and  four  weeks,  but  it 
may  be  protracted  for  many  months.     The  prognosis  in  general  is  favorable, 
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but  it  i»  nec^ftsarr  to  he  cantioos  in  eipre*«iog  m  j#c»tdtjTe  i^csjie  m  tij 
j/vint.  a«  even  in  apparentlv  mild  ca»e&  grave  hrmfAomi  mux  dr^t-jf^-  A*  ja* 
already  l>een  remarked,  there  are  cases  representing  ererr  grmde  nf  tni-«c>.« 
from  the  mildei»t  purpura  amplex  to  the  moet  fcerere  pvr^niTa  kjEBtsenjoc^. 

The  DlAOXO»u<  from  scorbutus  is  based  cspeciaDj  ufiOB  ii«t  aitt<n^  cf 
swelling  of  the  gums  and  of  uleerative  inflammations  elsewkcre.  tr  ti»fr  "^tk 
of  the  cachexia  which  antedates  and  accompanies  scuttj.  hj  iW  aiiMftoe  ••f 
the  dietetic  causation  of  ecurvj,  and  bj  the  eomparative  me^^shej  :i  *^ 
dietetic  regimen,  which,  as  a  rule,  promptly  relieves  the  S]mf4^jai»  'A  vrvrcK. 
According  full  force  to  these  points  of  diflTcrence.  it  mu<^t  l*e  adarri««3  tkii 
they  do  not  establish  conclusively  the  non-identity  of  purpura  kcmKcrla^i^ 
and  scorbutus,  nor  do  they  always  suffice  to  enable  the  praeiitkAer  t'.<  &ike 
with  pr>sitiveness  the  differential  diagnosis. 

Nothing  is  known  as  to  the  essential  cause  of  purpura  tjEt.€ikajs?i. 
Changes  have  been  surmised  to  exist  in  the  walls  of  tlie  bk>:<d-Tesi«l4.  ^ 
the  composition  of  the  blo^>d.  and  in  the  nervous  system,  but  WMt  haxe 
been  demonstrated  which  can  fairly  be  considered  causative.  Infecdoo  kis 
also  been  suggested  as  a  cause. 

The  objects  of  tbeatmext  in  cases  of  purpura  hannorrh&giea  are^ — the  res- 
toration of  the  normal  constitution  of  the  blood,  increase  of  the  vital  power*, 
and  arrest  or  restraint  of  hemorrhage.     With  reference  to  these  object*  tbe 
diet  should  be  nutritious  and  vari^,  and  digestion  is  to  be  aided  by  t^iBie 
remedies,  together  with  wine  or  spirits  in  small  quantity  if  the  immediate 
efTect  be  good.     In  view  of  the  difficulty  in  always  discriminating  purpan 
from  scorbutus,  and  of  there  being  ground  for  supposing  that  the  fame  mor- 
bid condition  of  the  blood  exists  in  both  affections,  the  treatment  should 
embrace  the  dietetic  and  other  measures  which  experience  has  shown  to  be 
useful  in  cases  of  scorbutus.     Of  tonic  remedies,  the  dilute  sulphuric  acid  is 
especially  recommended.     This  remedy  has  the  advantage  of  being  agree- 
able to  the  taste  if  added  to  a  proper  quantity  of  water  and  syrup.     It  may 
be  given  in  doses  of  from  five  to  fifteen  drops  every  two  hours.     Quinia  is 
often  combined  with  the  sulphuric  acid.     Haemostatics  are  to  be  given  with 
reference  to  the  hemorrhage.     Ergot  or  ergotin  has  been  highly  recommended. 
The  gallic  acid,  the  muriated  tincture  of  iron,  and  the  acetate  of  lead  are 
remedies  which  may  be  employed.     The  oil  of  turpentine  has  been  recom- 
mended as  a  valuable  remedy  in  this  affection.      It  is  important  that  tbe 
patient  should  preserve  the  recumbent  posture  in  bed,  avoiding  all  unneces- 
sary exertion. 

HaBmophilia. 

Hsemophilia,  or  haematophilia,  is  a  congenital  and  usually  an  hereditary 
affection,  characterized  by  a  tendency  to  immoderate  bleeding,  traumatic 
or  spontaneous,  and  often  associated  with  swelling  of  the  joints.  Persons 
with  this  diathesis  are  called  "bleeders."  No  other  disease  Ulustrates  in 
so  striking  a  manner  transmission  by  inheritance.  The  diathesis  has  been 
traced  through  successive  generations  of  the  same  family  for  more  than  two 
hundred  years.  Males  are  far  more  liable  to  the  disease  than  females,  the 
ratio  being  as  1 1  of  the  former  to  1  one  of  the  latter.*  The  diathesis  is 
transmitted,  however,  far  more  frequently  through  the  female  members  of 
bleeder  families  than  through  the  male  members.  The  daughters  of  a  bleeder 
family,  even  when  not  themselves  bleeders,  transmit  the  diathesis  to  their  son.s. 
A  son  of  a  bleeder  family,  if  himself  a  bleeder,  should  he  live  to  beget  children 

'  Of  780  cases  collected  by  Dunn,  717  were  males  and  63  females  {American  Jow%. 
if  Med.  Sciences,  Jan.,  1883). 
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more  frequently  transmits  the  disease  to  bis  grandsons,  through  his  daughters, 
than  directly  to  his  own  children.  The  male  members  of  a  bleeder  family,  if 
not  themselves  bleeders,  rarely  transmit  the  disease  to  their  descendants.  It 
rarely  happens  that  all  of  the  members  of  a  family  are  bleeders.  It  is  uncer- 
tain whether  the  diathesis  ever  dies  out  in  a  family,  although  it  may  pass  over 
one  or  more  generations.  It  has  been  noted  that  the  females  of  bleeder  fam- 
ilies are  very  fertile.  In  12  such  families  there  were  120  children  (Wachs- 
muth). 

Hajmophilia  may  develop,  as  it  were  spontaneously,  in  individuals  coming 
from  a  healthy  family  stock.  Such  persons  may  become  the  starting-points 
of  new  bleeder  families.  Even  in  these  spontaneous  cases  the  diathesis  seems 
to  be  congenital.  Probably  in  a  considerable  number  of  the  apparently  spon- 
taneous cases  a  full  knowledge  of  the  ancestral  history  would  reveal  trans- 
mission by  heredity. 

A  larger  number  of  instances  of  haemophilia  have  been  reported  among 
the  Anglo-Germanic  nations  than  among  other  races.*  The  affection  has  been 
repeatedly  observed  in  Jews.  It  seems  to  be  more  common  in  cold,  moist 
climates  than  in  warm  climates.  Although  a  large  proportion  of  bleeders 
have  been  blondes,  with  fair,  delicate  skin  and  prominent  superficial  veins,  it  is 
not  likely  that  any  such  constitutional  peculiarity  is  involved  in  the  etiology 
of  haemophilia. 

The  essential  causes  of  haemophilia  are  wholly  unknown.  It  is  reasonable 
to  suppose  that  abnormal  constitution  of  the  vascular  walls  and  deficient  coag- 
ulability of  the  blood  are  involved  in  the  causation,  but  we  have  no  positive 
data  upon  which  to  base  these  suppositions.  No  morbid  changes  have  been 
found,  with  any  uniformity,  after  death  from  haemophilia.  An  abnormal  thin- 
ness of  the  arterial  walls  has  been  noted  in  several  cases.  It  is  possible  that 
there  are  defects  pertaining  to  the  fibrin-factors  or  to  the  blood-plates,  but 
these  have  not  been  ascertained. 

There  is  usually  nothing  indicative  of  either  this  diathesis  or  aught  abnor- 
mal prior  to  the  occurrence  of  a  hemorrhage,  which  is  with  difliculty,  if  at  all, 
controlled.  The  diathesis  is  sometimes  manifested  immediately  after  birth  by 
profuse  and  sometimes  uncontrollable  bleeding  from  the  umbilicus.  More 
frequently,  the  affection  is  made  apparent  at  a  later  dat€,  but  during  the  first 
few  years  of  life.  It  is  exceptional  for  the  diathesis  not  to  be  discovered 
until  after  the  second  dentition.  Persons  having  this  diathesis  continue  to 
lose  blood  from  an  insignificant  wound,  such  as  that  produced  by  a  puncture, 
a  slight  cut,  a  leech-bite,  or  the  extraction  of  a  tooth,  all  efforts  to  arrest  the 
hemorrhage  proving  ineffectual  until  syncope  occurs,  which  may  prove  fatal, 
and  if  not  fatal  the  loss  of  blood  induces  a  notable  degree  of  anaemia.  The 
hemorrhagic  diathesis  also  leads  to  extravasation  of  blood,  often  extensive, 
within  and  beneath  the  integument,  resulting  from  slight  contusions.  Hem- 
orrhage is  also  likely  to  occur  from  the  nose  and  the  gums,  and  less  frequently 
the  stomach,  the  intestine,  and  the  urinary  passages.  Hemorrhages  into  inter^ 
nal  organs  which  are  removed  from  any  external  mechanical  influences  are  very 
rare,  if  indeed  they  occur  at  all.  In  females,  in  whom  the  diathesis  is  gener- 
ally less  marked  than  in  males,  the  menstrual  flow  usually  is  profuse  and  post- 
partum hemorrhage  is  abundant. 

As  in  other  diseases  with  a  hemorrhagic  diathesis,  there  is  a  tendency  to 
swelling  of  the  joints,  most  frequently  the  knee-joint,  particularly  after  some 
injury.  The  swelling  seems  to  be  due  to  hemorrhage  into  the  joint.  Neur- 
algia, especially  of  the  trigeminus,  is  not  infrequent. 

*  A  full  account  of  the  American  literature  on  this  subject  will  be  found  in  the  article 
bv  I)unn  above  cited,  and  in  the  article  on  "Hwmophiiia,"  by  Osier,  in  A  System  of 
Piociical  Medicine,  by  American  AuthorHy  Philadelphia,  1885,  vol.  iii. 
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A  degrees  of  the  hasmoptiilie  diathesis  maT  exbt,  from  Uie  rudirocnt^ry^ 

Q,  in  which  there  is  dimply  a  tendency  to  excessive  hut  oat  dangefoij* 

ijorrha^ge  after  a  wound,  to  the  fully-developed  form  wkieh  has  been  de- 

..libcd.     Children  affected  in  a  marked  de^^ree  with  this  diathesis  rardj  tint 

^  adult  lige,  hut  in  some  instauee^  the  diathesia  diminishes  or  ceases  tfler 

Idliood  ■  and  if  it  contiiiue  in  a  moderate  or  slight  degree  it  may  not  mim* 

^  with  ionf*evitj. 

^he  prophylactic  treatment  is  the  mo^.  important  in  the  mftnagement  «f 

^nhilitt.     Wounds^  are  of  course  to  be  avoided  as  far  as  possible.     The 

^^  constitutes  an  insuperable  objection  to  all  surgical  operations  which 

unaYoidahle.     Teeth  sbouM  never  be  extracted.     The  operation  »3f 

luuision  shoukl  not  he  permitted.     Vaccination  should  be  performed  wiili 

»  lare.    Leeches  should  never  be  applied  to  *'  bleeders."     Measurefi  should 

loyed  to  invigorate  the  system,  such  as  a  nutritious  diet,  out-of-door 

quent  bathing,  and  tonic  remedies.     The  marriage  of  female  mem  ben 

•i^tfer  families  and  that  of  male  members  who  are  bleeders  should  be 

ted-     When  hemorrhage  occurs,  either  from  wounds  or  sipontaneoa&h* 

jeasuxes  to  arrest  the  fiow  of  blood  are  to  ha  re^sorted  to  if  practicable. 

eaiostaiic  remedies  are  to  be  gix^eu  internally. 
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A. 

Abortive  measures  of  treatment,  106 
Abscess,  fecal,  482,  485 

of  brain,  715  (vide  Encephalitis). 

of  heart,  324 

of  kidnev,  896 

of  liver,  417,  471,  480 

of  lungs,  82,  179 

of  spleen,  638 

of  stomach,  416 

perinephritic,  908 

perityphlitic,  483 

retro-pharyngesil,  399 

subphrenic,  145 

tropical,  503 
Abscesses,  in  heart,  82,  323 

metastatic,  32,  79,  81,  179,  320,  321, 
323 

multiple,  in  pyaemia,  81,  82 

pvspmic,  in  lungs,  179 
Aceplialocvsts,  276,  619 
Acetontemia,  72 
Acetone,  72 

in  diabetic  urine,  72,  931,  934 
Acetonuria,  72 
Acholia,  78,  609 
Achroiocythaemia,  60,  371 
Actinomyces,  47,  93 
Actinomycosis,  47 
Addison's  disease,  389 

anatomical  characters,  389 

causation,  394 

clinical  history,  392 

diagnosis,  394 

patholojs:ical  characters,  391 

prognosis,  394 

treatment,  395 
Ague  and  fever,  997 

cake,  1000,  1012 

dumb,  1001 
Air,  inhalation  of  compressed,  65,  66 

swallowing  of,  444 
Akinesia,  773 
Akinesis,  773 
Alalia,  653 
Albumen,  incrense  and  diminution  of,  in 

blood,  20.  63 
Albuminuria,  acute,  20,  868 

after  scarlatina,  97,  1055-58 

in  acute  Bright's  ilisease,  868,  869 

in  acute  interstitial  nephritis,  897 

in  chronic  Bright's  aisease,  64,  881, 
882,  887,  889,  890 


Albuminuria  in  congestion  of  kidney,  863, 

864. 
Alcoholism  or  alcoholismus,  85,  853 
causation,  854 
clinical  history,  854 
diagnosis,  856 
prognosis,  855 
treatment,  856 
Allopathy,  107 
Ammonisemia,  74,  75 
Amygdalin,  85 

Amyloid  degeneration,  55  {vide  Degenera- 
tion, waxy). 
Amyotrophic  affections,  spinal,  754, 758, 760 
Anematosis,  367 

Ansemia^  acute  and  chronic,  20,  60,  61 
benign,  367 
causes  of,  62 
cerebral,  62,  74,  648 
collateral,  25 

idiopathic  or  essential,  62,  384 
symptoms  and  signs  of,  62,  63 
treatment  of,  62,  63 
local,  25,  60 
lymphatic,  381 

of  s))inal  cord  and  its  meninges,  687 
pernicious  or  idiopathic,  62,  384 
anatomical  characters,  385-87 
causation,  384 
clinical  history,  387 
diagnosis,  387 
prognosis,  388 
treatment,  388 
secondary,  changes  in,  61 
simple  or  benign,  62,  63,  367 
clinical  history,  368 
diagnosis,  368 
prognosis,  369 
treatment,  63,  369 
splenic,  380 
Anaesthesia,  772 
Analeptic  treatment,  106 
Analgesia,  772 
Anasarca,  32,  150,  870 
Anatomical  characters  of  disease,  20 
Anatomy,  morbid,  20,  111 
Anchvlostoma  duodenale,  94,  385,  570 
Aneurism,  of  heart-valves,  316,  321,  326 
cardiac,  acute,  324 
of  pulmonary  vessels,  187 
partial,  of  heart,  323 
thoracic,  361 

anatomical  characters,  361 

1135 


1136 


INDEX. 


Aneurism,  thoracic,  clinical  history,  362 
diagnosis,  364 
prognosis,  364 
treatment,  364 
Aneurisms,   miliary,   in  cerebral    hemor- 
rhage, 659,  661,  723 
in  tuberculous  cavities,  187 
Angina,  278 

Ludovici,  405 
pectoris,  358 

clinical  history,  358 
diagnosis.  360 

pathological  characters,  359 
prognosis,  369 
treatment,  360 
Anhydr»mia,  64,  68 
Ankie-clonus,  732,  759 
Anthnicosis  of  lung,  180 
Antidotes  to  corrosive  and  acrid  poisons, 

411 
Antiscorbutics,  1128 
A6rta,  aneurism  of,  361 
Aphasia,  299,  653,  680 
amnesic,  654,  680 
ataxic,  654,  680 
in  cerebral  embolism  and  thrombosis, 

653 
in  cerebral  hemorrhage,  666 
in  cerebritis,  716 
in  hemiplegia,  654 
sensory,  680 
Aphemia,  653 

Aphonia,  279,  299,  653,  675,  7liO 
Aplasia,  51 
Apnoea,  66,  105,  222,  224,  225 

mode  of  dyin^  by,  105 
Apoplexy,  congestive,  646,  684 

from  cerebral  hemorrhage,  662 
from  embolism  and  thrombosis,  652 
meningeal,  682,  691 
prevention  of.  671 
pulmonary,  266 
spinal,  688 
Ap|>endix  vermiformis,  inflammation  and 

perforation  of,  483 
Argyll-Robertson  pupil,  744 
Arterio-capillary  nbrosis,  880 
Arteritis,  659 
Arthritis  deformans,  1120 
panperum,  1120 
proliferating,  1120 
rheumatic,  acute,  1093 
rheumatoid,  1120 
simple  acute,  1099 
Arthropathy,  20 
Ascaris  alata,  563 

lumbricoides,  94,  560,  623 
vermicularis,  562 
Ascites,    32,   585,    587    (vide   Hydroperi- 

toneum). 
Asphyxia,  67 

cause  of  dyspnoea  in,  67 
symptoms  of,  67 
Aspiration  in  empyema,  142,  143 

in  thoracentesis,  137,  138 
Aspirator,  Dieulafoy*s,  139 


Aspirator,  Flint's,  138,  139 
Asthenia,  mode  of  dying  by,  105 

nervous,  781^  90Y 
Asthma,  244 

asphyxia  in,  67 

causation,  87,  247 

clinical  history,  244 

diagnosis,  250 

hay,  246,  248 

pathological  character,  244,  246 

prognosis,  251 

thymic,  296 

treatment,  251 
Ataxia,  locomotor,  742 

anatomical  characters,  743 

causation,  747 

clinical  history,  744 

diagnosis,  746 

pathological  character,  743 

prognosis,  746 

treatment,  747 
Atelectasis,  174,  224 

acquired,  175,  224,  225,  232 

congenital,  175,  178 
Atheroma  of  arteries,  659 
Athetosis,  677,  821 
Atrophy,  50 

acute  yellow,  of  liver.  606 

brown,  of  heart,  51,  57 
of  liver,  624 

causation  of,  50 

facial,  progressive,  unilateral.  707 

fatty,  54 

granular,  of  kidney,  51,  878,  feS2 

neurotrophic,  51 

numerical,  51 

of  lungs,  237 

of  stomach,  438 

progressive  muscular,  51,  753 
anatomical  characters,  754 
clinical  history,  754 
causation,  757 
pathological  character,  753 
treatment.  757 

red,  of  liver,  329,  625 

senile,  50 

simple,  51 
Aura  epileptica,  823,  830 

B. 

Bacillus.  90 

anthracis,  92 

relation  to  malignant  pustule  <> 
splenic  fever,  92 

malariae,  1002 

tuberculosis,  47,  48,  49,  195 
Koch's  diseoverv  of,  47 
lesions  due  to,  48,  184,  187,  ISS 
multiplication  of,  48 
staining  of,  4«,  199,  200 
Bacteria,  Cohn*s  classification  of,  90,  91 

action  of,  93 

colonies  of,  90 

in  acute  ulcerative  eudocaiditis,  321 

in  diphtheria,  1077 
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Bacteria  in  variola,  91,  1031 

pathogenic  properties  of,  89,  91 
I>ower  of  reproduction,  of,  90 
relation  to  putrefaction,  of,  91 
Barometric  pressure,  efiects  of  changes  of, 

66 
Basedow's  disease,  356 
Basilar  meningitis,  698  {vide  Meningitis, 

tuberculous). 
Bile-passages,  diseases  affecting,  628 
Bilirubin,  57,  77 
Black  tongue,  280,  994 
Blood,  alteration  in  the  gases  of,  65-68 
changes  in  the  albumen,  fat,  and  inor- 
ganic salts  of,  68,  69 
deticiency  of  oxygen  in,  67,  68 
excess  of  carbonic  acid  in,  67,  68 
increase  and  diminution  of  albumen 

in,  68 
increase  and  diminution  of  water  in, 

60,  63.  64 
increiuie  of  oxygen  in,  65,  66 
source  of  corpuscles  of,  61 
transfusion  of,  59,  1027 
urea  in,  73 
Bloodletting  in  pleuritis  and  other  acute 

inflammations,  124,  167,  2^3,  227 
Blue  line,  on  gums,  in  lead-poisoning,  527, 

795 
Brain,  abscess  of,  715  {vide  Encephalitis), 
anaemia  of,  648 
carcinoma  of,  723 
congestion  of,  644 
emb()lism  and  thrombosis  of,  650 
functional  diseases  of,  767 
hemorrliage  in,  659 
induration  of,  717 
inflammation  and  abscess  of,  715  (vidt 

Encephalitis), 
inflammatory  and  structural  diseases 

of,  715 
sclerosis,  diflTuse,  of,  717 
softening  of,  717 
tubercle  of,  723 
tumors  of,  722 
Break-bone  fever,  1072  {vide  Dengue). 
Bright's  disease  of  the  kidneys,  acute,  865 
anatomical  characters,  866 
causation,  871 
clinical  history,  867 
diagnosis,  871 
pathological  character,  869 
prognosis,  871 
treatment,  872 
chronic  forms  of,  873. 

anatomical  characters,  875. 
causation,  887 
classification  of,  873 
clinical  history,  880 
diagnosis,  889* 
pathological  character,  887 
prognosis,  891 
treatment,  892 
Bronchiectasis,  187,  214,  230,  237-239 
Bronchitis,  19,  218 


72 


Bronchitis,  acute,  affecting  the  large  bron- 
chial tubes,  218,  219 
anatomical  characters,  219 
causation,  220 
clinical  history,  219 
diagnosis,  221 
in  young  children,  224. 
patholofjical  character,  220 
prognosis,  222 
treatment,  222 
affecting  the   small  bronchial   tubes, 

218,  225 
chronic,  218,  230 

anatomical  characters,  230 
causation,  232 
clinical  history,  231 
diagnosis,  232 
prognosis,  232 
treatment,  233 
circum8cril)ed.  218,  230 
fetid,  230,  231 
subacute.  219,  223 
Broncho-pneumonitis,  174,  225,  256 
Bronchorrhagia,  20,  261 
Bronchorrhcea,  20,  231,  273 
Bronzed-skin  disease,  389 
Brown  atrophy  of  the  heart,  51,  57 
Brown  induration  of  lungs,  181,  329,  330 
Buboes,  scarlatinous,  1057 
Bufly  coat,  65 

Bulbar  paralysis,  acute  or  apoplectiform, 
695,  722,  760 
chronic,  675, 719  {vide  Paralysis,  glosso- 
labio-laryngeal). 
Bulimia,  452 

C. 

Cachexia,  88 

carcinomatous,  45,  432 
malarial,  78,  1000 
tuberculous,  88 
Caecitis,  483 

Geecum,  inflammation 'and  perforation  of, 
482 
anatomical  characters,  483 
Ciiuses  of,  483 
treatment,  483 
inflammation  and  perforation  of  ver- 
miform appendix  of,  485 
painful  tumor  of,  485 
perforation  of,  483 
Caisson  disease,  66 

Calcareous  degeneration,  57,  261,  214 
Calcification  or  cretefaction,  57,  201,  214 
Calculi,  biliary,  530 

passage  of,  531 
intestinal,  496 
pancreatic,  643 
pulmonary,  202 

renal,  passage  of,  along  ureter,  905 
composition  of,  906 
Cancer  {vide  Carcinoma),  20,  43,  44. 

cells,  44,  45 
Capsules,  suprarenal,  disease  of,  389  (vide 

Addison's  disease}. 
Caput  Medusa?,  602 
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Carcinoma,  20,  43,  44 
colloid,  44,  45 
encephaloid,  44 
gastric,  429  [vidt  Cancer  of  stomach). 

?;enesis  of,  45 
aryngeal,  301 
local  origin  of,  45 
medullary,  44 
melanotic,  44,  45 
metastases  in,  45 
of  brain,  723 
of  intestine,  495 
of  kidney,  45,  914 

anatomical  characters,  914 
clinical  history,  916 
diagnosis,  910 
prognosis,  917 
treatment,  918 
of  larynx,  301 
of  liver,  615 
of  lung,  274 
of  oesophagus,  403 
of  pancreas,  642 
of  peritoneum,  586 
of  spleen,  640 
of  stomach,  429 

anatomical  characters,  429 
causation,  431 
clinical  history,  431,  455 
diagnosis,  431 
prognosis,  433 
treatment,  434 
origin  of  cells  in,  45 
scirrhous,  44 
simplex,  44 
stroma  of,  44 
type  of  secondary,  45 
varieties  of,  44 
within  the  chest,  274 
within  the  cranium,  723 
Cardialgia,  361,  443. 
Camification  of  lungs,  117 
Carotids,  ligation  of,  in  epileptic  convul- 
sion, 834 
Carphololgia,  957,  969,  971 
Cams,  768 

Casts  of  renal  tubes,  in  renal  congestion, 
863,  864 
in  acute  nephritis,  867,  868,  870. 
in    chronic    nephritis,   876-879,  881, 

882,  889 
in  diphtheria,  1080 
in  hspmoglobinuria.  922,  923,  925 
in  relapsing  fever,  989 
in  scarlet  fever,  1056,  1058 
in  suppurative  nephritis,  897 
in  typhus  fever,  973 
in  ursemia.  72 
in  variola,  1032,  10.39 
in  yellow  fever,  1021 
Catalepsv,  844 
Catarrli,*219 

autumnal,  248 
dry,  231 
intestinal,  490 
senile,  225 


Catarrh,  suffocative,  225 

summer,  248 
Catarrhal  inflammation,  37 
Catarrh  us  nstivus,  248 

autumnalis,  248 
Causes  of  disease,  83-89,  111 

accessory  or  co-operating,  87,  102 
exciting,  87 

external  or  extrinsic,  83 
internal  or  intrinsic,  83 
mental,  84 

mycotic,  83  {vide  Bacteria), 
orainary,  84 
predisposing,  87 
primary,  86 
secondary,  86 
special  or  specific,  84 
traumatic,  86 
Cells,  reproduction  of,  38 
segmentation  of,  38 
serous  infiltration  of,  in  variola,  1029 
specialization  of,  38 
vesicular  or  drop(«ical   transformation 
of,  in  variola,  1029 
Cephalalgia,  810 

treatment  of,  812. 
Cerebellum,  diseases  of,  673 
Cerebral  diseases,  644 

topical  diagnosis  of,  672  (vidt  Local- 
ization of  cerebral  disease). 
Cerebritis,  715  {vide  Encephalitis). 

difiused  interstitial,  739 
Cervicodvnia,  809 
Cestoda,  93,  563 
Chalicosis  pulmonnm,  180 
Chest,  new  growths  within  the,  274 
Chicken-pox,  1050  {vide  Varicella). 
Chlorosis,  370 

Egvptian,  385,  571 
tn)pical,  385,  571 
Choked  disk,  in  tuberculous   meningitis, 

701 
Cholaemia,  77,  631 

hepatogenous,  77,  631 
Cholecystitis,  629 

Cholera,  epidemic,  or  Asiatic,  88,  542. 
anatomical  characters.  543 
bacteria  in,  90,  92,  543,  546,  549, 

552,553 
causation,  88,  90 
clinical  history,  545 
diagnosis,  553 
pathological  character,  548 
prognosis,  554 
prophylaxis,  554 
treatment,  556 
asphyxia,  547 
cyanosis,  547 
dry,  526 

infantum,  51 2,  539 
morbus,  535 
nostras,  535 
sicca,  526,  546 
spasmodic  547 
sporadic,  535 

causation,  537 
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Cholera,  sporadic,  clinical  history,  535 
dinenosis,  637 
pathological  character,  536 
prognosis,  536,  538 
treatment,  538 
Cholerine,  545 

Cholesteatoma,  within  cranium,  723 
Cholestersemia,  77,  78,  589,  609 
Chorea,  813 

causation,  814 
clinical  history,  813 
pathological  character,  814,  1096 
treatment,  815 
festinans  vel  procursiva,  817 
gravidarum,  814 
major,  814 
oscillatoria,  817 
saltatorea,  816 
scriptorum,  818 
Chthonophagia,  453 
Chylopoietic  system,  diseases  of,  396 
Chylous  ascites,  34,  588 
Chyluria,  94,  925 
Circulation,  disturbances  of,  25 

cerebral  and  spinal,  644 
Circulatory  svstem,  diseases  of,  303 
Cirrhosis  of  kidney,  878,  882 
biliary,  604,  634 
of  liver,  599  {vide  Hepatitis). 

hypertrophic,  604 
of  lung,  186,  214 
of  stomach,  418 
Clergyman's  sore  throat,  400 
Climcal  history  of  disease,  96,  111 
Cloudy    swelling,  53  {vide  Degeneration, 

parenchymatous). 
Coagula,  ante-mortem,  29,  350 

post-mortem,  29,  350 
Coagulation  of  blood  in  cavities  of  the 
heart,  29,  323,  326,  350 
in  blood-vessels,  28-30 
Coagulation  necrosis,  25,  31,  48,  51 
essential  conditions  for,  52 
in  acute  Bright's  disease,  867 
in  atheroma,  52 
in  diphtheria,  52,  1076 
in  dysentery,  467 
in  embolic  infarction,  31,  52 
in  gout,  1107 
in  inflammation,  37 
in  laryngitis,  288 
in  pneumorrhagia,  266 
in  relapsing  fever,  52,  986 
in  septicaemia,  80 
in  tubercle,  48,  52,  186 
in  tumors,  52 
in  typhoid  fever,  52 
in  ulcerative  endocarditis,  320 
in  variola,  52;  1029 
in  waxy  degenerations,  52 
Coat,  buf!y,'65 
Colic,  from  copper,  529 

from  lead,  101,  524,  770 
cnubation,  525 
clinical  history,  524 
diagnosis,  526 


Colic  from  lead,  prognosis,  525 
treatment,  527 
hepatic,  520,  530 
intestinal,  520 
causation,  ^2 
clinical  history,  521 
diagnosis,  521 
pathological  character,  522 
prognosis,  523 
treatment^  523 
painter's,  524 

renal,  and  nephro-lithiasis,  520,  905 
Colica  pictonum,  524 
Colitis,  486 
Collapse  of  pulmonary  lobules,  174,  175, 

178 
Colloid  cancer,  44 
degeneration,  55 
material,  55 
Colotomy,  in  intestinal  obstruction,  505 
Columns,  posterior,  sclerosis  of,  742 
Coma,  768 

"n  acute  yellow  atrophy,  608 
n  alcoholism,  853 
n  ammonisemia,  74,  75 
,n  catalepsy,  844 
n  cerebellar  disease,  673 
n  cerebral  hemorrhage,  662 
n  cerebral  hyperseraia,  646 
n  cholsmia,  77 
n  diabetes,  72,  933,  936 
n  diphtheria,  1080 
n  delirium  tremens,  853 
n  embolism  and  thrombosis,  652,  653, 

657,  659 
n  encephalitis,  716 
n  epilepsv,  824 
n  hysteria,  837,  838 
n  insolation,  683 
n  intermittent  fever,  998,  1008 
n  meningeal  hemorrhage,  682 
n  meningitis,  695,  698,  701,  708 
n  pachymeningitis,  692 
n  poliomyelitis,  acute  anterior,  749 
n  scarlatina,  1056,  1063 
n  tumors,  intracranial,  726 
n  typhoid  fever,  957,  960,  962,  981 
n  typhus  fever,  971,  981 
n  uremia,  72,  839,  868,  884,  889, 890, 
989 

treatment  of,  893 
in  variola,  1034,  1039 
in  vellow  fever,  1021,  1022,  1026 
vigil,  956,  971,  1034 
Comma  bacillus,  in  cholera,  90,  543,  546, 

549 
Complication,  definition  of,  86 
Congestion,  active,  26 
liypostatic,  26 
of  brain,  644 
of  cord,  687 
of  liver,  624,  636 
of  lungs,  181 
passive,  26 
renal,  active,  862 
passive,  863 
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Conservatism  in  treatment  of  disease,  104 
Constipation,  516 
causation,  517 
clinical  history,  517 

pathological  character,  516 

treatment,  518 
Consumption,  pulmonary,  184  {vide  Phthi- 
sis, pulmonary). 

galloping,  185,  194 
Contagion,  definition  of,  84 
Contagium,  84 

fixed,  84 

vivum,  85,  89 

volatile,  84 
Convulsions  {vide  references  under  Coma). 
Cor  bavinumj  343 
Cor  vUlosum^  304 
Cord,  spinal  {vide  Spinal  cord). 
Coronary  arteries,  embolism  of,  32 
Corpora  amylacea,  56,  719,  735, 740,  743 
Coryza,  219,  223,  248 
Costiveness,  516 
Cough,  nervous,  298 
Countenance,  Hippocratic^  100 
Cow-pox,  1043  (vide  Vaccinia). 
Cramp,  818 

writer's,  818  {vide  Chorea  scriptorum). 
Cranium,  tumors  within,  722 
Cretefaction,  57 
Croup,  false,  278,  283,  287 

membranous,  287  {vide  Laryngitis  with 
exudation). 

spasmodic,  296 

true,  278,  283,  287,  1082  {vide  Laryn- 
gitis with  exudation). 
Croupous  inflammation,  37 

exudation,  37 
Crusta  inflammatori^,  65 
Cry,  cephalic,  700 

Culture,  pure,  of  micro-organisms,  89 
Curative  measures  of  treatment,  106,  109 
Cyanosis,  67,  226,  238,  239,  245 
Cynanche,  278 

contagiosa,  1074 

maligna,  1074 
Cysticerci,  94,  563 

cellulosae,  94,  565 
Cystinuria,  907 
Cvsts,  apoplectic,  of  brain,  661 

renal,  878,  879,  910 

varieties  of,  41 

D. 

Dance,  St.  Vitus's,  813  {vide  Chorea). 
Degeneration,  53 

albuminous  or  parenchymatous,  63 
amyloid,  waxy,  or  lardaceous,  55 
calcareous,  57 
cheesy,  in  tubercle,  48,  214 
colloid,  55 

cvstic,  of  kidnev,  910 
fatty,  53,  54 
general,  54 
in  anflemia,  61 
in  carcinumata,  46 


Degeneration,  fatty,  in  emphysema,  236 

local,  54 

of  heart,  54,  346 
fibroid,  in  tubercles,  214 
eranular,  53 
hyaline,  53,  56,  1076 

in  tubercle,  48,  214 
mucoid,  55 
parenchymatous,  53 

causes  of,  53,  80 

in  diphtheria,  1077 

in  malarial  fevers,  1013 

in  scarlatina,  1053 

in  variola,  1031 

of  gastric  tubules,  53,  438 

of  heart,  53,  54,  80,  347,  349 

of  kidnev,  53,  54,  80 

of  liver,53,  54,  80 

of  muscles,  53,  54 
reaction  of,  730,  733 
secondary  to  cerebral  hemorrhage,  661 
spinal,  729,  735 
waxy,  of  gastric  tubules,  440 

in  malarial  fevers,  1013 

of  intestines,  55,  56,  496 

of  kidnevs,  55,  56,  876,  890 

of  liver, '55,  605,  613 

of  spleen,  55,  56,  640 

of  stomach,  55,  438 
Delirium  ebriosum,  856  {vide  Alcoholism), 
hysterical,  837 
in  Bright's  disease,  72,  885 
in  typhoid  fever,  956 
tremens,  853 
vigilans,  855 
Dementia  paralytica,  775  {vide  Paralysis, 

general  cerebral). 
Dengue,  1072 
Dermalgia,  807 

Diabetes,  acutus  and  acutissimus,  934 
insipidus,  862,  927 
mellitus,  69,  862,  929 

causation,  70,  929,  934 

clinical  history,  929 

coma  in,  72,  933,  936 

diagnosis,  934 

pathological  character,  930 

prognosis,  935 

treatment,  936 
Diagnosis,  definition  of,  21,  67,  111 
consideration  of,  97 
difi'erential,  99 
by  exclusion,  98,  99 
Diapedesis,  27,  31 
Diarrhoea,  509 
acute,  486 
bilious,  509 
causation,  510,  512 
choleraic,  545  * 

clinical  history,  509 
colliquative,  513 
crapulous,  512 
dysenteric,  510 
fatty,  510,  642 
lienteric,  510 
serous,  509 
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Diarrhoea,  treatment,  511,  513 
tubular,  487 
typhoid,  509.  955,  958 
stercoraceous,  509 
Diathesis,  88,  101 

hemorrhagic,  1126 
tuberculous,  194,  195,  198,  205 
Diathetic  diseases,  88 
Diazo-reaction,  in  typhoid  fever,  962 
Digestive  or  chylopoietic  system,  diseases 

of,  396 
Digestive  ulcer  of  stomach,  421 
Dilatation  of  stomach,  419,  423,  434 
Diphtheria,  1074 

anatomical  characters,  1074 
bacteria  in,  91 
causation,  1083 
clinical  history^  1078 
cloudy  swelling  in,  53,  1076 
coagulation  necrosis  in,  52,  1076 
diagnosis,  1084 
pathological  character,  1082 
prognosis,  1084,  1085 
treatment,  1086 
paralysis  following,  97,  403,  1080 
Diphtheritic  exudation,  37 
Diplegia  facialis,  791 
Dipsomania,  452,  454,  854 
Dirt-eating,  453 
Disease,  definition  of,  22 

art  and  nature  in  cure  of,  109 

Basedow's  or  Graves's,  356 

bronzed  skin,  389 

caisson,  66 

clinical  and  natural  history  of,  96,  111 

course  of,  97 

diagnosis  of,  97,  111 

differential,  of,  99 
Duchenne's,  742 
duration  of,  113 
dynamic,  20 

elementary  forms  of,  114 
extinction  of -susceptibility  to,  88 
functional,  definition  of,  20 

ferm  theory  of,  89,  101 
lodgkin's,   380     (vide    Pseudo-leuco- 
cythffimia). 
individuality  of,  how  determined,  112 
insusceptibility  to,  88 
intuitive  perception  of,  99 
laws  of,  98,  109,  113 
Meniere's,  770 
mental  intluence  on,  108 
micro-organisms,  proof  of  their  causa- 
tion of,  89 
pathology  of.  111 
prevention  of,  112 
recovery,  tendency  of,  to,  104 
self-limitation  pf,  104,  113 
stages  of,  96 
•     Thomsen's,  819 

treatment  of.  102,  110,  112 
trichinal,  568 
uniformity  of  laws  of,  109 
vagabond's,  394 
AVerlhof 's,  1131 


Diseases,  acute,  definition  of,  112 

anatomical  characters  of,  111 

aspects,  different,  under  which   they 
are  to  be  considered,  111 

causation  of,  83,  111 

cerebral,  localization  of,  672 

chronic,  definition  of,  112 

classification  of,  113 

complicating,  86 

deuteropathic,'  86 

diathetic,  88 

endemic,  88 

epidemic,  88 

functional,  111 

general,  113,  944 

infectious  contagions,  84,  85 
miasmatic,  84,  85 

intercurrent,  86 

local,  113,  114 

miasmatic  contagious,  85 

nomenclature  of,  19 

pandemic,  88 

pathology  of.  111 

portable,  89 

primary,  86 

protopathic,  86 

secondary,  86 

self-limited,  113 

spontaneous,  86 

surgical,  114 
Disinfection,  and  disinfecting  agencies,  101, 

106 
Distoma  hepaticum,  94,  623 

lanceolatum,  94,  623 
Dorsodynia,  183,  805 
Dropsy,  32,  113 

cachectic,  33 

cardiac,  33,  331 

general,  32,  215 

hydraemic,  33 

in  acute  Bright's  disease,  870 

in  chronic  Bright's  disease,  880,  890 

in  hydremia,  d4 

in  uraemia,  72 

local,  32 

mechanical,  33 

peritoneal,  32,  587 

renal,  33,  870,  880,  887 

scarlatinous,  97,  1056 
Duchenne's  disease,  742  (vide  Ataxia,  loco- 
motor). 
Ductus  communis  choledochus,  inflamma- 
tion of,  628 
Duodenitis,  405,  420,  487 
Duodenum,  ulceration  of,  420,  493 
Dura  mater,  hematoma  of,  681-691 
Dying,  different  modes  of,  105 
Dynamic  morbid  changes,  20 
Dyscrasifle,  58,  88 
Dysentery,  acute,  463 

acute  sporadic,  clinical  history,  467 
causation,  470 
diagnosis,  470 

pathological  character,  464,  469 
prognosis,  467,  470 
treatment,  471 


1142 


INDEX, 


Dysentery,  anatomical  characterB  of  acute 
simple,  464 
anatomical  characters  of  diphtheritic, 

460 
catarrhal,  464 
chronic,  478 

anatomical  characters,  479 

clinical  history,  480 

diagnosis,  481 

prognosis,  481 ' 

treatment,  481 
croupous,  466 
diphtheritic,  464,  466 
epidemic,  464,  474 

anatomical  characters,  474 

causation,  476 

clinical  history,  474 

treatment,  476 
fihrinous,  466 
follicular,  465,  479 
malignant,  476 
pylephlebitis  from,  627 
scorbutic,  475,  478 
stools  in,  468, 480 
ulcers  of,  479 
Dyspepsia,  acute,  411,  413,  441 
chronic,  442 

causation,  442,  447 

clinical  history,  443 

pathological  characters,  446 

treatment,  448 

E. 

Ecchymosis,  27 
Echinococcus,  94,  563 
of  kidney,  911 
of  liver,  618 

anatomical  characters,  618 

clinical  history,  619 

diagnosb,  620 

pathological  character,  618 

prognosis,  621 

treatment,  621 
of  lung,  275 
nuiltilocular,  622 
Ecstasy,  845 
Ectopia  renis,  918 
Electricity  in  paralysis,  670  ^ 
in  Addison's  disease,  395 
in  angina  pectoris,  361 
in  cephalalgia,  812 
in  chorea,  816 

in  diagnosis  of  paralyses,  732 
in  exophthalmic  goitre,  358 
in  functional  paralysis,  775 
in  lead  paralysis,  796 
in  myalgia,  810 
in  neuralgia,  800 
in  neuritis,  785, 786 
in  neuroses,  818 
in  paralysis  agitans,  821 
in  peripheral  paralysis,  787 
in  poliomyelitis  anterior,  751,  753 
in     progressive     muscular     atrophy, 
757 


Electro-muscular  sensibility  and  contrmc- 

tilitv,  772-774 
Embolism,' 28,  30,650 
capillary,  32 
of  brain,  659 
Embolism  and  thrombosis,  cerebral,  28,  650 
anatomical  characters,  651 
clinical  history,  652 
diagnosis,  655 

pathological  character,  31,  051 
prognosis,  657 
treatment,  658 
in  pv8?mia,  82 

in  ufcerative  endocarditis,  319, 321, 329 
of  arteries  in  the  medulla  oblongata, 

32 
of  coronary  arteries,  32 
of  mesenteric  arteries,  494.  495 
of  pulmonary  arterv,  32,  82,  179,  2C»o, 
350 
Embolus,  30,  650 
air,  30,  32 
bland,  30,  32 
fat,  30,  32,  68 
infectious,  32,  82,  179 

in  pysemia,  82 
mycotic,  29 
pigment,  30 
Emissions,  involuntary  seminal,  939 
Emphysema,  235 
acute,  235 
idiopathic,  235 

interlobular  or  interstitial,  235 
of  lungs,  235 

anatomical  characters,  236 
causation,  239 
clinical  history,  237 
diagnosis,  241 
patholo^cal  character,  238 
prognosis,  243 
treatment^  243 
senile,  237,  242 

vesicular    235    (vide  Emphysema  of 
lungs). 
Emprosthotonos,  846 
Empyema,  112,  117, 140. 
causation,  140 
cystidis  fellese,  630 
diagnosis,  141 
prognosis,  141 
treatment,  142 
Emulsin,  85 
Encephalitis,  715 

anatomical  characters,  715 
causation,  715 
clinical  history,  716 
prognosis,  716 
treatment,  716 
Encephalopathy,  definition  of,  20 

saturnine,  525,  770 
Enchondroma,  43 
Endarteritis,  186 
deformans,  659 

in  chronic  Bright's  disease,  875 
obliterans,  186.  660 
Endemic  diseases,  88 
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Endocarditis,  303,  307,  315 

anatomical  characters,  315 

causation,  317 

clinical  history,  316 

diagnosis,  318 

pathological  character,  317 

prognosis,  319 

treatment,  319 

bacteria  in,  91. 
hacteritic,  320 
diphtheritic,  320 
embolism,  cerebral,  in,  650 
malignant,  315,  320 
mycotic,  in  pyiemia,  82,  320 
papillary,  316 
.    puerperal,  320 
pvaemic,  82,  320 
rheumatic,  307,  1093,  1095 
septic,  320 
simple,  315 
ulcerative,  acute,  315,  320 

anatomical  characters,  320 

causation,  91,  322 

clinical  history,  322 

diagnosis,  322 

pathological  character,  322 

prognosis,  322 

treatment,  323 
Endopericarditis,  317 
Enteralgia,  20,  524 

from  lead,  524  (vide  Colic,  from  lead). 
Enteritis,  acute,  487 

anatomical  characters,  488 

causation,  489 

clinical  history,  488 

diagnosis,  489 

pathological  character,  488 

prognosis,  490. 

treatment,  490. 
chronic,  490 
membranous,  487 
polyposa,  479 
septicsemic,  80 
subacute,  490. 
varieties  of,  487 
Enteroliths,  496 

obstruction  of  intestine  by,  506 
Enterorrhoea,  20,  510,  536 
Enterorrhagia,  20,  514,  602,  958,  980 
clinical  history,  516 
etiology,  515 
prognosis,  516 
treatment,  516 
Ependymitis,  granular  or  chronic,  714 
Epidemic  diseases,  88 
Epilepsia  gravior,  823 

mitior,  822 
Epilepsy,  822 

causation,  825 
clinical  history,  823 
diagnosis,  827 
hemiplegia  in,  777 
in  cortical  lesions,  680 
pathological  character,  825 
prognosis,  828 
spinal,  737 


Epilepsv,  treatment,  831. 
Epileptiform  convulsions,  822 
Epileptoid  attacks,  823,  829 
Epithelioma,  43 

of  stomach,  429 
Erythromelalgia,  773 
Erysipelas,  993 

epidemic,  280 

micro-organisms  causing,  89,  91 

streptococcus  in,  91 
Etiology,  21,  83,  HI  , 
Excrementitious  principles,  accumulation* 

of,  in  blood,  65,  72 
Expectant  treatment  of  disease,  104 
Exudation,  33,  35 

adhesive,  37 

catarrhal,  37,  1075 

croupous,  37,  1074 

diphtheritic,  37,  1074 

fibrinous,  36 

hemorrhagic,  36,  37 

inflammatory,  35 

mucous,  37 

plastic,  37 

pseudo-diphtheritic,  1077 

purulent,  36 

serous,  36 
Eyeballs,  prominence  of,  and  enlargement 
of   thyroid    body,  associated    with 
Amctional    disorder  of  the    heart, 
356. 


F. 

Facies  Hippocratica,  100 

Fat,  increase  and  diminution  oil  in  blood, 

68 
Fatty  degeneration,  53,  54 

emboli,  32 

infiltration,  53,  54 

metamorphosis,  53 
Febricnla,  944,  947 
Fecal  abscess,  482 
Fever,  definition  of,  18,  945 

abdominal  typhus,  948 

African,  1018 

and  ague,  997 

bilious,  or  bilious  remittent,  1011 

break-bone,  1072 

camp,  1015 

causes  of,  946 

Chagres,  997 

cerebro-spinal,  707 

Chickahominy,  1015 

congestive,  1008 

continued,  common,  944,  947,  948 
simple,  947 

dandy,  1072 

enteric,  948 

ephemeral,  947 

epidemic,  characterized    by   pharyn- 
gitis, 995 

erysipelatous,  993 
epidemic,  994 

famine,  986,  991 

five-day,  986 
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Fever,  gastric,  412,  441 
heat,  683 
hectic,  in  phthisis  pulmonalis,  190 

in  pyelitis,  899 
Hungarian,  1018 
ileo-typhus,  948 
intermittent,  997 

anatomical  characters,  997 
causation,  1001 
clinical  history,  997 
diagnosis,  1003 
melaneemia  in,  78 
prognosis,  1004 
relapses  of,  1000 
stages  of,  997 
treatment,  1004 
intermittent,  compound  types  of,  999 
bilious,  1001 
congestive,  1008 
latent,  1001 
malignant,  1008 
masked,  1001 
pernicious,  1008 
algid,  1008 
apoplectic,  1008 
asthenic,  1009 
comatose,  1008 
haematuric,  1009 
icteric,  1008 
melaneemia  in,  78 
quinia,  in,  106,  1004,  1010 
soporose,  1008 
treatment  of,  1009 
prophylaxis  of,  1007 
quartan,  999 
quotidian,  999 
tertian,  999 

tvpes  of,  999,  1003 
jail,  970 
lungle,  1018 
lake,  1018 
lung,  164 
Panama,  997 
pathology  of,  945 
pneumonic,  152,  164 
puerperal,  81 
pyaemic,  82 
pythoffenic.  948 
relapsing,  985 

anatomical  characters,  986 

causation,  89,  990. 

clinical  history,  987 

t»oagulation  necrosis  in,  52,  986 

diagnosis,  990 

prognosis,  992 

spirochctie   Obermeia-i  in,  89,  92, 

93,  986,  990 
treatment,  992 
remittent,  bilious,  1011 

pernicious,  1017 
remittent,  simple,  and  tvpho-malarial, 
1012 
anatomical  characters,  1012 
causation,  88,  1015 
clinical  history,  1013 
diagnosis,  1015 


Fever,  remittent,   pathological  character, 
1015 

prognosis,  1016 

quinia,  use  of,  in,  1016 

treatment,  1016 
rheumatic,  1093 
scarlet,  1051 
septictemic,  81 
seven-day,  986 
ship,  970 
short,  986 
simple,  947 
splenic,  due  to  micro-organisms,  89 

bacilli  anthracis  in,  92 
spotted,  707 
suppurative  or  secondary,  in  variola, 

1034 
swamp,  88,  997 
symptoms  of,  946 
thermal,  683 
typhoid,  948 

abortive,  968 

anatomical  characters,  948 

bacillus  of,  92,  950,  95;j,  964 

bacteria  in,  90-92,  950,  953,  964 

causation,  963 

clinical  history,  954 

complications,  952,  963 

diagnosis,  966 

latent,  968 

prevention  of,  966,  984 

prognosis,  968 

treatment,  976 
typhoid  and  typhus,  non-ideniitv  of, 

98,99,970 
typhomalarial  963,  1011  {ride  Fever, 

remittent  typho-malarial). 
typhus,  970 

anatomical  characters,  970 

causation,  973 

clinical  history,  970 

diagnosis,  975 

prevention  of,  984 

prognosis,  976 

recurrens,  986 

treatment,  976 
Walcheren,  1018 
worm,  560 
yellow,  1018 

anatomical  chamclers,  1018 

causation,  88,  89,  1022 

clinical  his>tory,  1019 

diagnosis,  1025 

prevention  of,  1027 

prognosis,  1022,  1025 

treatment,  1026 
Fevers  and  other  general  diseases,  944 
Fevers,  adynamic,  945 
asthenic,  945 
ataxic,  945 
causes  of;  946 

chlorides  in  blood,  and  urine  in,  69 
classification  of,  944 
contagious,  944 
continued,  944 
eruptive,  112,  944,  1028 
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Fevers,  essential,  113,  944 

exanthematoiis,  944 

fastigiuiu  of,  945 

high,  945 

low,  945 

lysis  of,  945 

malarial,  997 

miasmatic,  944 

miasmatic  contagious,  944 

micro-organisms  in,  945 

pathology,  general,  of,  945 

periodical,  944,  996. 

slow,  945 
Fibrin,  coagulation  of,  within  vessels,  28, 
29 
within  heart,  28 

decrease  of,  64 

morbid  increase  of,  in  blood,  64 

origin  of,  28,  52,  64 
Fibrin  ferment,  28,  52 

in  transudations,  34 
Fibrinogen,  34,  52 
Fibrino-plastin,  28,  52 
Filaria  sanguinis  hominis,  94,  589,  922,  926 
Fingers,  bulbous  or  clubbed,  193 
Foot-clonus,  732 
Flux,  bloody,  474 
Fluxion,  definition  of,  26 
Fomites,  89,  974,  1036,  1059 
Formations,  new,  38 
Friedreich's  disease,  748 
Functional  morbid  changes,  20,  111 
Fungi,  varieties  of,  93 

G. 

Gall-bladder,  cancer  of,  630 

dilatation  of,  629 

inflammation  of,  629 
Gall-stones,  passage  of,  530 

clinical  history,  531 

diagnosis,  531 

prognosis,  533 

treatment,  533 
Gsjigrene,  dry,  51,  52  {vide  Necrosis). 

moist,  51,  52 

of  lungs,  231,  268 

anatomical  characters,  268 
causation,  268 
clinical  history,  269 
diagnosis,  270 
prognosis,  270 
treatment,  270 

senile,  52 
Gastralgia,  acute,  20,  460 

chronic,  461 
Gastrectasia,  434 

anatomical  characters,  434 

clinical  history,  436 

diagnosis,  437 

prognosis,  437 

treatment,  438 
Gastric  carcinoma,  429 

anatomical  characters,  429,  435 

diagnosis,  431 

etiology,  431 


Gastric  carcinoma,  prognosis,  433 
symptoms,  431,  455 
treatment,  434 
tubules,  degeneration  of,  438 
anatomical  characters,  438 
causation,  438 
clinical  history,  440 
ulcer,  421  {vide  Ulcer,  gastric). 
Gastritis,  acute,  405 

anatomical  characters,  406 
causation,  408 
clinical  history,  408 
diagnosis,  409 
pathological  character,  408 
prognosis,  409 
treatment,  409 
chronic,  413 

interstitial,  418 

anatomical  characters,  418 
causation,  420 
clinical  history,  419 
diagnosis,  420 
treatment,  420  • 

phlegmonous,  416 

anatomical  characters,  416 
causation,  417 
clinical  history,  417 
diagnosis,  417 
metastatic,  417 
prognosis,  418 
treatment,  418 
polyposa,  414 
subacute,  411,  442 
toxic,  407,  410 
ursemic.  412 
Gastro-du(xlenitis,  420,  628,  633 
Gastrodynia,  460 
Gastromalacia,  421 
Gastrorrhagia,  20,  455,  602,  626 
Gastrorrhoea,  20,  536 
Gaatro-enteralgia,  524 
Geni to-urinary  system,  diseases  of,  862 
Germ  theory  of  disease,  89,  101 

conditions  necessary  to  demonstration 

of,  89 
how  supported  by  effects  of  quinia, 
1006 
Glanders,  47 
cause  of,  85 

micro-organisms  causing,  89,  92 
Glioma,  43 

brush  or  spider  cells  in,  43 
in  brain,  722 
Globules  of  blood,  changes  in  conforma- 
tion and  composition  of,  60,  65 
migration  of  white,  34 
regeneration  of  red,  61 
source  of  red,  61 
Globus  hystericus,  837 
Glomerufo-nephritis,  866,  875 
Glosso-pharyngeal  nerve,  paralysis  of,  792 
Glottis,  oedema  of,  294,  405 

anatom  ical  ch  aracter,  294 
causation,  294 
clinical  history,  295 
spasm  of,  296,  363 


1146 


INDEX. 


Glvcohaeraia,  69,  929 

Glycosuria,  69,  929  (vide  Diabetes  melli- 
tus). 
causes  of,  69,  70,  642,  934 
Goitre,  exophthalmic,  356 
Gout,  75,  113,  1106 

anatomical  characters,  1107 
causation,  76,  87,  1113 
clinical  historv,  1108 
diagnosis,  1099,  1114 
pathological  characters,  1112 
prognosis,  lllo 
treatment,  1116 
anomalous,  1111 
chronic  or  (>er8istent,  1110 
irregular  or  misplaced,  1111 
kidneys  in,  76,  878,  887 
latent,  1111 
retrooedent,  1111 
rheumatic,  1120 
tophi  in,  76,  1107 
transient,  1108 

uric  acid  in   blood   in,  75,  84,  1108, 
1112 
Granulation  tissue,  39 

new  blood-vessels  in,  39 
Graphospasmus,  818 
Gravel,  76,  906 
Graves's  disease,  356 
Growths,  morbid,  38  {vide  Tumors). 
Gumma,  46 

in  brain,  723 
in  cord,  761 
in  heart-wall,  324,  349 
in  intestine,  492 
in  liver,  605 
in  lungs,  276 
in  pharynx,  401 
Gums,  blue  discoloration  of,  in  lead-poison- 
ing, 527 
in  scorbutus,  1125 

H. 

Hsematemesis,  455 
Haematinuria,  8()2,  922 
Hsematoblasts,  61 
Hsematoidin,  28,  57 
Hsematoma,  27 

of  dura  mater,  681,  691 

of  the  peritoneum,  584 
Hsemato-myelitis,  688,  734,  737 
Heemato-myelus,  688 
Htematophilia,  1132 
Haematopoietic  system,  diseases  of,  366 
Hsematorrhachis,  688 
Hsematuria,  20 

endemic,  921 

renal,  899,  900,  911,  913,  917,  920 
Hsemoglobinsemia,  922 

malarial,  924 
Htemoglobin,  65,  67,  71 
Haemoglobinuria,  862,  922 

paroxysmal,  923 
Haemopericardium,  313 
H(£maphihi8i8y  367,  385 


Haemophilia,  1132 
Haemoptysis,  261,  269 
in  bronchitis,  229 
in  phthisis  pulmonaliB,  189,  192,  201, 

204,215 
in  pneumorrhagia,  267 
in  miliary  tuberculosis,  217 
with  cardiac  valvular  lesiona,  330 
Hay  asthma,  246,  248 
Hay  fever,  248 
Headache,  810 

in  uraemia,  72,  8S4,  889 
sick,  442,  811 
Health,  definition  of,  22 
Heart,  atrophy  of,  346 

abscess  in,  in  pyaemia,  82 
in  infarction,  323 
in  myocarditis,  323 
aneurism  of,  in  myocarditis,  323 
brown,  51 

dilatation  of,  324,  329,  340,  342,  1095 
enlargement  of,  with  valvular  lesions, 
325,  337 
without  valvular  lesion.s  344,  879 
fatty  degeneration  of,  346,  390 
functional  disorder  of,  352 
causation,  354,  446 
diagnosis,  354 
treatment,  355 
functional  disorder  of,  associated  with 
enlargement  of    thyrc»id    budy 
and    prominence    of    evelalU 
356 
pathological  character,  357 
treatment,  357 
gummata  in,  349 

hypertrophy  and  dilatation  of,  in  ne- 
phritis, 876,  886.  887,  890 
clinical  history  of,  342,  345 
infarctions  in,  31,  323 
murmurs,  334  et  »eq. 
new  growths  and  parasites  in,  349 
obesity  of,  346 
parasites  in,  349 
parenchymatous  degeneration  of;  347, 

349 
partial  aneurism  of,  323 
red,  51 

rupture  of,  323,  324,  350 
svphilitic  disease  of,  324 
thrombosis  of,  323.  326,  350 
tubercles  in,  216,  349 
valvular  lesions  ofi  with  enlargement, 
325,337 
anatomical  characters,  325 
causation,  334 
clinical  history,  330,  338 
diaffnosis,  334' 
pathological  character,  333 
prognosis,  338 
treatment,  339 
Heart-beats,  diminished  freqoencv  of,  353 
Heart-clot,  28,  165,  316,  321,  323' 
Heart-sounds,  reduplication  of^  353 
Heat  of  body,  in  disease,  100 
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Helminthi,  intestinal,  93,  559  {vide  Worms, 

intestinal). 
Hematoma,  of  dura  mater,  681,  691 
Hemianesthesia,  crossed,  674 

from  lesions  of  corpora  striata,  677 
Hemianopsia,   from   disease  of  the  optic 
thalami,   676 
from  cortical  lesions,  681,  716 
from  disease  of  the  corpora  striata, 
677 
Hemiathetosis,  821 
Hemichorea,  676,  679,  813,  822 
Hemicrania,  802,  810 
Hemiopia,  678,  681 
Hemiplegia,  777,  778 
double,  669,  776 
emotional,  777,  778 
infantile  spastic,  718 
in  cerebral  embolism  and  thrombosis, 

653 
in  cerebral  hemorrhage,  662,  664 
in  epilepsy,  824 
in  insolation,  684,  777 
in  lesions  of  cortex,  679 
in  meningeal  hemorrhage,  682 
Hemoptysis  [vide  Hsemoptysis). 
Hemorrhage  by  diapedesis,  27 
by  r  hex  is,  27 
cerebral,  659 

anatomical  characters,  659 
causation,  659,  667 
clinical  history,  662 
diagnosis,  667 
pathological  character,  659 
))rognosis,  668 
treatment,  669 
meningeal,  681 
pulmonary,  20,  261,  269,  280 

relations  of,  to  phthisis,  262,  263, 

264 
treatment  of,  264,  268 
punctate,  27 
spinal,  688 
spontaneous,  659 
Hemorrhagic  diathesis,  27,  1132 
Hemorrhagic   extravasation,    changes    in, 

27 
Hemorrhagic  infarction,  27,  31 
in  cardiac  disease,  330 
in  pysemia,  82 
Hepar  mobile,  624 
Hepatic  colic,  530 
Hepatitis,  chronic  interstitial,  599 
anatomical  characters,  599 
causation,  602 
clinical  history,  601 
diagnosis,  603 
pn)gnosis,  604 
treatment,  604 
suppurative,  593 

anatomical  characters,  593 
causation,  594,  596 
clinical  history,  595 
diagnosis,  597 
prognosis,  598 
treatment,  598 


Hepatitis,  syphilitic,  605 
Hernia,  diaphragmatic,  503 

duodeno-jejunal,  503 

strangulated  within  abdomen,  502 
Heterologous,  definition  of  the  term,  41 
Hippocratic  countenance,  100 
Histology,  morbid,  20 
Hodgkin's  disease,  380  (vide  Pseudo-leu- 

cocythaemia). 
Homoeopathy,  107 

Homologous',  definition  of  the  term,  41 
Hum,  venous,  in  anaemia,  63,  368 
Hyaline  degeneration,  53,  56 

in  tubercle,  48 
Hydatids,  94 

in  the  kidnevs.  899,  911 

in  the  liver,  618 

in  the  lungs,  275 

in  the  spleen,  641 
Hydnemia,  60,  63,  68 

cause  of  cedema  in,  64 

three  forms  of,  63 
Hydrencephaloid  aflection,  649,  659,  768 
Hydrocephalus,  20,  32,  33,  713 

acute,  698,  714 
Hydromyelus,  761 
Hydronephrosis,  901 

anatomical  characters,  902 

causation,  902 

clinical  history,  903 

diagnosis,  904 

prognosis,  904 

treatment,  904 
Hydropericardium.  20,  32,  313 
Hydro-peritoneum,  20,  32,  33,  587 

causation,  587,  616 

clinical  history,  589 

diagnosis,  590 

fluid  of,  588 

prognosis,  590 

treatment,  591 
Hydrophobia,  849  (vide  Rabies). 
Hydrops  cystidis  fellea;,  32,  629 

adiposus,  588 

chylosus,  34,  588 
Hvdrorrhachis,  713 
Hydrothorax,  20,  32,  150 
Hygienic  treatment  of  disease,  104,  106, 

112 
Hypalbuminosis,  63 
Hypersemia,  active,  26 

active  cerebral,  645 

cerebral,  644 

anatomical  characters,  645 
causation,  645 

collateral  or  compensatory,  26 

functional,  26 

mechanical,  26 

of  kidneys,  862 

of  liver,  624 

of  lungs,  181 

of  spinal  cord  and  its  meninges,  687 

passive,  26 

passive  cerebral,  645,  647 

venous,  26 
Hyperalbuminosis,  64 
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Hyperinosis,  64 
Hyperplasia,  40 
Hypertrophy,  40 

numerical,  40 

of  heart,  342 

in  chronic  Bright*8  disease,  876, 
879 

simple  or  true,  40 
Hypinosis,  64 
Hypnotism,  845 
Hypochondriasis,  859 
Hypodermic    injections    of    morphia,    in 
neuralgia  and  other  affections,  799 

injections  of  quinia,  in  malarial  fevers, 
1006,  1010 
in  neuralgia,  801 

syringe,  in  diagnosis,  136 
Hypoglossus  nerve,  paralysis  of,  792 
PIvpostasis,  26 
Hysteria,  836 

causation,  841 

clinical  history,  836 

diagnosis,  838 

pathological  character,  841 

prognosis,  842 

treatment,  842 
Hysterical  coma,  838 

condition,  836 

convulsions,  837 

cough,  837 

delirium,  837 
Hystero-epilepsy,  843 

I. 

Icterus,  77, 113, 628,  631  (ride  Jaundice). 

gravis,  78,  602,  604,  606 

haematogenous,  77,  631,  923 

hemorrhagic,  606 

hepatogenous,  77,  631 
Ileo-colitis,  486 
Ileus,  idiopathic,  496,  508 
Impotence,  939,  941 
Inanition,  458 
Incision,  free,  for  empyema,  142 

for  pleuritis  with  pneumothorax,  147 
Incubation  of  disease,  definition  of,  97 
Indican,  in  intestinal  obstruction,  500 
Indications,  causal,  107 

classification  of  therapeutical,  107 

pathological,  107 

symptomatic,  107 
Indigestion,  441 
Induraticm,  brown   or  pigment,  of  lungs, 

181 
Infarction,  aniemic  or  white,  31,  650 

cardiac,  31 

cerebral  31,  650 

coagulation  necrosis  in,  52 

embolic,  31,  650 

gastric,  31 

hemorrhagic,  27,  31,  82,  179,  266 

intestinal,  494 

renal,  31 

retinal,  31 

shape  of,  31 


Infarction,  splenic,  31 
Infection,  definition  of,  84 
Infectious  tumors,  42,  46 
Infectious  nature  of  tubercle,  49 
Infiltration,  53 

albuminous,  53 
fatty,  53,  54 

of  heart,  346,  390 
of  muscle,  55 
Inflammation,  18,  19,  34 
catarrhal,  37 

Cohnheim's  theory  of,  34 
croupous,  37 
diphtheritic,  37 
fixed  cells  in,  36 
Hunter's  theory  of,  34 
parenchymatous,  37 
phenomena  of,  35 
products  of,  36 
source  of  pus  in,  36 
terminations  of,  37,  57 
treatment  of  acute,  124 
use  of  opium  in,  127 
Virchow's  theorv  of,  34 
Influenza,  88,  219,  228,  399 
Inhalations  of  oxygen  and  warm  vapor, 

227,  228 
Inoculation,  to  prevent  variola,  1041 
Insolation,  682 

anatomical  characters,  683 
causation,  684 
cerebral  congestion  in,  646 
clinical  history,  683 
diagnosis,  685 
hemiplegia  in,  777 
pathological  characters,  683 
prognosis,  685 
treatment,  685 
Insufficiency,  relative,  of  heart- valves,  326 
Insufflation,  235 
Intestine,  carcinoma  of,  495 

compression  and  stricture  of,  496,  504 
functional  affections  of,  509 
hemorrhage  into,  20,  514,  602 

in  tvphoid  fever,  951,  958,  969, 
980 
infarction  in,  31 
inflammatory  diseases  of,  463 
intussusception    or     invagination    of^ 
469,  497 
anatomical  characters,  497 
causation,  498 
clinical  history,  499 
diagnosis,  499 
laparotomy  in,  501 
prognosis,  497,  498,  500 
treatment,  500 
new  growths  in,  495 
obstruction  of,  496 

from  enteroliths,  496,  506 
from  feces,  496,  506 
from  foreign  bodies,  496,  506.  533 
perforation  of,  in  tvphoid  fever,  950, 

958,  980 
rotation  or  twisting  of,  496,  502 
rupture  of,  in  obstruction,  505 
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Intestine.   Simon's  method  of  exploring, 
605 

stricture  and  compression  of,  496,  604 

structural  affections  of,  491 

tuberculosis  of,  in  phthisis,  193 

twisting  of,  496,  502 

ulcers  of,  491 

waxy  degeneration  of^  65,  496 
Intussusception,  497 

Intubation  of  larynx,  in  diphtheria,  1089 
Irritation,  spinal,  668,  782 
Ischsemia,  local,  25,  60 


Jaundice.  77,  113,  628,  631 

clinical  history,  632 

diagnosis,  634 

pathological  characters,  632 

prognosis,  634 

treatment,  634 
fatal,  606 

ha^matogenous,  77,  631 
hepatogenous,  77,  631 
malignant,  ^^ 

K. 

Kak'ke,  785 

Kidney,  abscess  of,  896 

atroj)hy,  granular,  of,  61,  878,  882 
carcinoma  of,  45,  914 

anatomical  characters,  914 
clinical  history,  916 
diagnosis,  916 
prognosis,  917 
treatment,  918 
cirrhosis  of,  878,  882 
congestion  of,  active,  862 

passive,  863 
degeneration  of,  cystic,  910 
fatty,  54,  61,  864 
•  parenchymatous,  864 

waxy,  65 
echinococci  in,  911 
fibroid,  878,  882 
floating,  918 

gouty,  878,  879,  882,  887,  889 
eranular,  small,  878,  882 
hydatids  in,  911 
induration,  cyanotic,  of,  863 
inflammation,     acute,    of,    865    {vide 
Nephritis,  acute  difluse). 
acute  interstitial  or  suppurative, 
of,   896   {vide  Nephritis,  acute 
interstitial  or  suppurative), 
chronic  difluse,  of.  873  (vide  Ne- 
phritis, chronic  difluse). 
large,  without  waxy  degeneration,  875, 
890 
with  waxy  degeneration,  876,  888 
large  red,  875 
large  white,  875 
movable,  918 
new  growths  in,  911 
small  granular,  878,  882,  890 


Kidney,  spirit,  888 

surgical,  896 

tuberculosis  of,  216,  912 

wandering,  918 

waxy  degeneration  of,  65,  876,  890 
Knee-jerk,  731,  1081 

L.. 

Lactic  acid  in  rheumatism,  317,  319 
Laparotomy  in  intestinal  obstruction,  501, 

504' 
Laryngismus  stridulus.  296 
Laryngitis,  acute  sim[)le,  278,  279 
anatomical  characters,  279 
causation,  280 
clinical  history,  279 
diagnosis,  281 
pathological  character,  280 
prognosis,  281 
treatment,  281 
chronic,  192.  201,  204,  283 
subacute,  283 
syphilitic,  284 

with  fibrinous  exudation,  287 
causation,  289 
clinical  history,  288 
diagnosis,  290,  1082 
patliolo^ical  character,  289 
prognosis,  291 
treatment,  291 
Laryngoscope,  287,  302 
Laryngotomy,  in  cases  of  thoracic  aneur- 
ism, 365 
Larynx,  diseases  of,  277 

fistulous  orifice  within,  301 
morbid  growths  within,  301    ' 
paralysis  of,  279,  288.  298 
spasm  of,  279,  288,  289,  296,  850 
topical  applications  within,  286 
Lead  colic,  524  [vide  Cblic  from  lead), 
encephalopathy,  625,  770 
enteralgia,  101,  524 
paralysis,  101,  625,  527,  794 
poisoning  by,  85,  101,  524 
Leprosy,  47,  92 
Leptomeningitis,  691,  693  (vide  Meningitis, 

acute  cerebral). 
Lesions,  definition  of,  20 
Leucocytes,  36 

Leucocythaemia  or  leukaemia,  65,  372 
causation,  379 
clinical  history,  376 
diagnosis,  378 
hemorrhagic  tendency  in,  27,  375,  377, 

660 
pathological  character,  372,  639 
prognosis,  378 
treatment,  379 
Leucocytosis,  65,  372 
Leucomyelitis,  chronic  posterior,  742 
Leukaemia,  65 
I^ime-metastases,  57 
Lipaemia,  68,  930 
Lipoma,  43 
Lithaemia,  75,  1108,  1112 
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Lithiasis,  906 
Lithiuria,  908 

Liver,  abscess  of,  593  {vide  Hepatitis,  sup- 
purative). 

in  pyaemia,  82 
acute  yellow  atrophy  of,  606 

anatomical  characters,  606 

causation,  609 

clinical  history,  607 

diagnosis,  609 

pathological  changes,  608 

prognosis,  610 

treatment,  610 
amyloid,  613 
atrophy  of,  623 

brown,  of^  624 

red,  of,  329,  625 
bronzed,  1012 
cancer  of,  615 

anatomical  characters,  615 

clinical  hislory,  616 

diagnosis,  617 

treatment,  617 
changes  in  position  and  shape  of,  624 
cirrhosis  of,  415,  599,  1013 
cirrhosis,  hypertrophic,  of,  604 
congestion  of,  624,  636 
diseases  of,  593 
fatty,  54,  611,  1018 
functional  affections  of,  636 
ffin,  603 
hydatids  in,  618  {vide  Echinococcus  of 

the  liver), 
hypertrophy  of,  623 
lardaceous  or  waxy,  613  {vide  Liver, 

waxy), 
new  growths  in,  617 
nutmeg,  329,  625 

parenchymatous  degeneration  of,  613 
pigmentary  deposit  in,  623,  1012 
pulsating,  332 
syphilitic  disease  of,  605 
torpor  of,  637 
tuberculosis  of,  216,  618 
wandering,  624 
waxy  or  lardaceous,  55,  605,  613 

anatomical  characters,  613 

causation,  614 

diagnosis,  614 

pathological  characters,  613 

prognosis,  615 

treatment^  615 
whiskey,  603 
Localization  of  cerebral  disease,  672 
in  cerebellum,  673 
in  centrum  ovale,  678 
in  corpora  quadrigemina,  675 
in  corpora  striata,  676 
in  cortex  cerebri,  654,  678 
in  crura  cerebelli,  673 
in  medulla  oblongata,  674 
in  pedunculi  cerebri,  675 
in  pons  Varolii,  674 
in  thalami  optici,  675 
Locomotor  ataxia,  742 
Lockjaw,  845 


Lotara  camium,  468,  474 
Lumbago,  805 
Lumbodynia,  809 
Lumbricoid  worms,  94,  560 
Lung,  camified,  117 

carcinoma  of,  215 

cirrhosis  of,  214 

senile  atrophy  of,  237 
Lungs,  diseases  of^  115  {vide  Pulmonary 


brown  or  pigment  induration  of,  181 

hyperemia  of,  181 

splenization  of,  182 
Lymph,  33 
Lymphadenoma,  42 
Lymphangitis  in  pyspmia,  82 
Lymphoma,  42,  38*1 
Lympho-sarcoma,  42 

malignant,  381 

of  lung,  274 
Lysis,  158,  945 

M. 

Macrocytes,  60,  386 
Magnetio  sleep,  845 
Main  en  griffey  755 
Malf  haut  or  grand,  823 

petit,  S2S 
Malacia,  452 
Malaria,  1001 
Malignant  tumors,  41 
Malingerers,  99 
Malingering,  99 
Malum  coxse  senile,  1120 
Mania-a-potu,  854,  856 
Marrow  of  bone,  in  anaemia,  61 

in  leucocythfemia,  373,  374 

in  melamemia,  78 

in  pseudo-Ieucocythiemia,  382 

in  pernicious  ansemia,  386 

in  regeneration  of  red  corpuacles,  61 
Masturbation,  943 
Measles,  1065  {vide  Rubeola).  • 

false,  1071  (vide  Roseola). 

German,  1072  {vide  Rotheln). 
Meckel's  diverticulum,  502 
Medicine,  definition  of,  17 

conservative,  104 

departments,  different,  of^  17 

preventive,  101 

principles  and  practice  of,  18,  19,  22, 
102 

progressive  character  oi,  108 
Medulla  oblongata,  embolism  of  arteries  oC 
32 

apncea  in  diseases  of,  105 

glycosuria  in  diseases  of,  70 
M^rim,  811 
Meheqa,  456,  514 
Melaneemia,  78,  1012 

pathological  effects  of,  79 

pigment,  seat  of,  in,  78,  1012 
source  of,  in,  57,  78,  79 
Melanin,  58 
Melanosis,  1012 
Melasma  sapra-reoale,  389 
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Melituria,  929  {vide  Diabetes  mellitus). 
M^ni^re's  disease,  770 
Meninges  of  brain  and  spinal  cord,  dis- 
eases of,  690 
Meningitis,  basilar,  698  (vide  Tuberculous 
meningitis), 
cerebral,  acute.  691,  693 

anatomical  characters,  693 
causation,  695 
clinical  history,  694 
diagnosis,  695 

pathological  characters,  693 
prognosis,  696 
treatment,  696 
cerebral,  chronic,  697 
gummatous,  723 
cerebro-spinal,  707 

anatomical  characters,  707 
causation,  711 
clinical  history,  708 
diagnosis,  711 

pathological  character,  710 
prognosis,  712 
treatment,  712 
spinal,  acute,  702 

anatomical  characters,  703 
clinical  history,  703 
diagnosis,  704 
etiology,  703 

patliological  characters,  703 
treatment,  704 
spinal,  chronic,  704 
tuberculous,  194,  698 

anatomical  characters,  698 
clinical  history,  700 
diagnosis,  701 

pathological  characters,  699 
treatment,  702 
Meningo-myelitis,  703,  734 
Mental  influences,  in  the  treatment  of  dis- 
ease, 108 
Mesmeric  or  magnetic  sleep,  845 
Metamorphosis,  diphtheroid,  1029,  1030 
fatty,  53 

causes  of,  54 
Metastases,  lime,  57 
Miasm,  84,  88 

marsh,  84,  1001 
Micrococci,  90,  92 

in  diphtheria,  1077 
in  pyaemia,  81,  82 
in  variola,  1030,  1031 
Microcytes,  60,  386 
Microcythaemia,  60 
Migraine,  802 
Milk  sickness,  1089 
treatment,  1092 
Mind,  disorders  of,  767 

management  of,  in  disease,  108 
Monoplegia  in  cortical  diseases,  679  ^ 
Morbilli,  1065  {vide  Rubeola). 
Morbid  growths  {vide  New  growths). 
Morbus  coxsB  senile,  1120 

hsemorrhagicus  maculosus,  1131 
Motor  oculi  communis,  paralysis  of,  665, 
675,  788 


Motor  oculi  extemus,  paralysis  of,  789 
Movements,  muscular,  anomalous,  816 

compelled,  673,  724 
Mucin,  55 
Mucus,  231 

Mumps,  403  {vide  Parotiditis). 
Murmurs,  anaemic,  63,  336 

aortic,  318,  335 

bellows,  63,  307 

cardiac— friction,  307 

cardiac — pleural  friction,  308 

cardiac — pulmonary.  335 

endocardial,  307,  318,  334 

exocardial,  307 

hsemic,  63,  336 

inorganic,  63,  336 

mitral,  318,  334 

pericardial,  307 

pulmonic,  318,  336 

tricuspid,  215,  336 

venous,  63 
Muscles,  fatty  degeneration  oi,  54,  61 

abscesses  in,  in  pyaemia,  82 

atrophy  ofi  in   cerebral  hemorrhage, 
666 
in  progressive  hemorrhage,  753 
Myalpla,  807 
Myelitis,  acute,  734 

anatomical  characters,  735 
causation,  738 
clinical  history,  736 
pathological  character,  735 
prognosis,  737 
treatment,  738 

ascending,  734 

central,  734 

chronic,  735,  738 

cortical,  734 

descending,  734 

diffuse,  734 

pressure,  760 

transverse,  734 

varieties  of,  734 
Myocarditis,  303,  323 

chronic  interstitial,  323 

fibrous,  323 

gummatous,  324 

indurative,  323 

interstitial,  acute,  324 

parenchymatous,  324 

suppurative,  324 
Myoma,  43 
Myxoma,  20,  42 

N. 

Necrosis,  51 

anaemic,  31,  52 
bacteria  in,  51 
causation  of,  51 
coagulation,  25,  31,  48.  51 

in  acute  Bright's  disease,  867 

in  diphtheria,  52,  1076 

in  dysentery,  467 

in  endocarditis,  ulcerative,  320 

in  variola,  52,  1029,  1030 
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Kecrosis,  simple,  51 

with  decomposition,  51 
Needles,  evils  of  their  use  in  thoracentesis, 

139 
Kematoda,  93,  563,  568 
Keoplasms,  38  (vide  New  growths). 
Nephritis,  acute  diffuse,  865 

anatomical  characters,  866 
causation,  870 
clinical  history,  867 
diagnosis,  871 
pathological  character,  869 
prognosis,  871 
treatment,  872 
acute  interstitial,  or  suppurative,  896 
anatomical  characters,  896 
causation,  896,  897 
clinical  history,  897 
diagnosis,  898* 
prognosis,  898 
treatment,  898 
after  scarlatina,  1053,  1055,  1058 
chronic  diffuse.  873 

anatomical  characters,  875 
causation,  887 

classification  of  its  varieties,  873 
clinical  history,  880 
diagnosis,  889 

patholoj^ical  characters,  887 
prognosis,  891 
treatment,  892 
Nephro-lithiasis,  905 
Nephro-phthisis,  912 
Nervous  system,  diseases  of,  644,  783 
Neuralgia,  796 

causation,  798 
clinical  history,  797 
diagnosis,  799 
treatment,  799 
cervico-brachial,  804 
cervico-occipital,  804 
crural,  805 
cutaneous,  807 
dorso-intercostal,  183,  806 
epileptiform,  803 
lumbo-abdominal,  805 
muscular,  807 
sciatic,  805 
trifacial,  802 
Neurasthenia,  781 
Neuritis,  784 

ascending,  784 
circumscribed,  784 
descending,  784 
multiple,  785 
Neuroma,  43 
Neuroses,  644,  781,  813 
New  formations,  putholoj2:ical,  38 
New  growths,  38 

in  the  brain,  722 

in  the  chest,  274 

in  the  heart,  349 

in  the  kidney,  911  c<  seq, 

in  the  larynx,  301 

in  the  liver,  617 

in  the  lungs,  274 


New  growths  in  the  spleen,  641 

in  the  thorax,  274 
Noma,  in  typhus  fever,  972 
Nomenclature  of  disease,  19 
Nosology,  113 
Nymphomania,  in  rabies,  850 


Obesity,  54 
Obstipation,  516 
Obstruction  of  bowels,  496 
(Edema,  32,  113,  150 
cardiac,  33,  331 
collateral,  166,  271,  294 
of  the  glottis,  33,  105,  294 
pulmonary,  acute,  32,  271 

anatomical  characters,  271 
causation,  271 
symptoms,  273 
treatment,  273 
pulmonary,  collateral,  271 
(Esophagus,  inflammatory  and  other  afec* 

tions  of,  402 
Oil-emboli,  30 
Oligaemia,  60,  61,  367,  385 
Oligochromsemia,  60.  371 
Oligocythaemia,  60,  367,  385 
Opisthotonos,  703,  709,  838,  840 
Orchitis,  variolous,  1035 
Orthopncea,  151,  226 
Ossification,  57 
Osteoma,  43 
Ovarian  cyst,  diagnosis  of,  from  liydn>peri- 

toneum,  591 
Oxaluria,  20.  76,  907,  908 
Oxvgen,  causes  reducing  its  amount  in  the 

blo^id,  67 
Ozyuris  vermicularis,  94,  562 

P. 

Pachymeningitis,  691 

cervical,  hypertrophic,  706,  761 

externa,  691 

hsemorrhagica,  681 

interna,  691 
Palliative  treatment,  106 
Palsy,  wasting  or  creeping,  763 

shaking,  820 
Pancreas,  affections  of,  641 

calculi  in,  643 

cancer  of,  642 

diarrhoea,  fatty,  in  ditfeases  of,  510.  642 

enlargement  of,  642 

fatty  disease  of,  642 

inflammation  of,  641 
Pancreatitis,  641,  642 

hemorrhagic,  643 
Papilloma,  43 
Paracentesis,  from  necessity,  141 

in  ascites,  592,  627 

in  empyema,  142 

in  pericarditis.  313,  314 

in  pleuritis,  137 
Paralysis,  772 
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Paralysis,  acute  ascending,  780 

acute  bulbar,  695,  722,  760 

agitans,  820 

alcoholic,  854 

alternating,  664,  674 

Bell's,  790 

bulbar,  acute,  675,  722,  760 

bulbar,  chronic,  675,  719 

anatomical  characters,  719 
causation,  721 
clinical  historv,  720 
patholo^cal  character,  719 
prognosis,  720 
treatment,  721 

cerebral,  general,  of  insane,  775 

crossed,  604,  674,  675 

from    arsenic,  copper,   mercury,  and 
phosphorus,  796 

from  Bright's  disease,  884 

from  cerebral  embolism   and  throm- 
bosis, 653 

from  cerebral  hemorrhage,  662 

from  chorea,  814  4 

from  commotion,  774 

from  compression  of  spinal  cord,  762 

from  cranial  tumors,  724 

from  diphtheriaj  787,  1078 

from  encephalitis,  716 

from  hysteria,  837 

from  insolation,  684 

from  lead,  525,  527,  794 

from  locomotor  ataxia.  746 

from  meningitis,  694,  701,  703,  709 

from  myelitis,  736 

from  neuritis,  multiple,  786 

from  paralysis  agitans,  820 

from  poliomyelitis  anterior,  749,  752 

from  primary  lateral  sclerosis,  758 

from  spinal  hemorrhage,  689 

from  variola,  1036 

glosso-labio-laryngeal,  719   (vide  Bul- 
bar paralysis,  chronic). 

hemii)legic,  653,  662 

infantile,  spinal,  51,  748 

Landry's,  780 

local,  of  other  than  cranial  nerves, 
793 

mimetic,  790 

myo-pathic,  773 

myo-sclerotic,  763 

neuropathic,  773 

of  cervical  sympathetic  nerve,  794 

of  eighth  cranial  nerve,  792 

of  fifth  cranial  nerve,  788 

of  fourth  cranial  nerve,  788 

of  laryngeal  muscles,  279,  288,  298 

of  motor  portion  of  seventh  cranial 
nerve,  790 

of  ninth  cranial  nerve,  792 

of  sixth  cranial  nerve,  789 

of  the  insane,  775 

of  third  cranial  nerve,  665,  675,  788 

paraplegic,  688,  762,  779,  796 

peripheral,  773,  786 

pseudo-hypertrophic  or  myo-sclerotic, 
763 

73 


Paralysis,  reflex,  774,  779 

spastic  cerebral,  of  children,  718 
spinal,  chronic  atrophic,  752 
general,  776 

of  children  and  adults,  734,  748, 
752  {vide  Poliomyelitis,   acute 
anterior), 
spasmodic,  758 
spastic,  730,  741,  758 
Paraphasia,  653 

Paraplegia,  688,  762,  779,  796,  1081 
alcoholic,  854 
reflex,  779 
Parasites,  animal,  93 

vegetable,  89 
Parenchymatous  degeneration  (vide  Degen- 
eration). 
Paresb,  773,  775 
Parotiditis,  403 

in  typhoid  fever,  405 
Pathogenesis,  20 
Pathological  anatomy,  scope  of  general,  25 

new  formations,  38 
Pathology,  definition  of,  18,  22 

general  and  s[)ecial,  18,  25,  111 
medical  and  surgical,  19 
relationship  to  physiology,  22 
special,  introduction  to,  102,  111 
Pathophobia,  859 
Pentastomum,  93,  623 
Perforation,  of  intestine,  in  typhoid  fever, 

576 
Periarteritis,  186,  660 
Peribronchitis,  in  phthisis,  185,  186 
Pericarditis,  acute,  303 

anatomical  characters,  304 
causation,  306 
clinical  history,  305 
diagnosis,  307 
pathological  character,  306 
prognosis,  309 
treatment^  310 
chronic,  312 
in    rheumatism,   305,   306,  307,  309, 

1093,  1095 
in  Bright's  disease,  86,  305,  309 
pneumo-,  314 
purulent,  304,  306,  324 
rheumatic,  305-307,  309,  1094,  1095 
Perichondritis,  laryngeal,  284 
Perihepatitis,  20,  582 
Perinephritis,  20,  908 
Peritoneum,  diseases  of,  572 
Peritonitis,  acute  diffuse,  19,  573 

anatomical  characters,  573 
causation,  576 
clinical  history,  574 
diagnosis,  576 
pathological  character,  575 
prognosis,  578 
treatment,  106,  579 
cancerous,  583,  616 
chronic,  583 

anatomical  characters,  583 
clinical  history,  586 
diagnosis,  586 
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Peritonitis,  chronic,  treatment,  587 
varieties  of,  583 

hemorrhagic,  584 

proliferative,  584 

seroiis,  583 

tuberculous,  190,  193,  585 
Perityphlitis,  or  perityphlitic  abscess,  483, 

485 
Perspiration,  elimination  of  urea  by,  873 
Pertussis,  254 

causation,  257 

clinical  history,  254 

diagnosis,  258 

pathological  character,  257 

prognosis,  258 

treatment,  258 
Pharyngeal,  retro-  abscess,  399 
Pharyngitis,  398 

acute,  398 

chronic,  399 

epidemic,  398,  995 

exanthematous,  399 

erysipelatous,  399 

follicular,  399 

gangrenous,  399 

phlegmonous,  399 

pseudo-membranous  or  fibrous,  399 

subacute,  399 

syphilitic,  400 

tuberculous,  400 
Phlebitis,  portal,  424,  626 
Phleboliths,  29 
Phlegmasia  alba  dolens,  30 
Phosphuria,  908 
Phthisis,  pulmonary,  184 

anatomical  characters,  184 
causation,  184,  195 
clinical  history,  189 
diagnosis,  198,'  201,  215 
pathological  character,  194 
prognosis,  201,  215 
treatment,  205,  216 

acute,  185,  194 

clinical  history  of  first  stage,  189 
of  second  stage,  191 

coal  miner's,  180,  214 

complications  of,  193 

curability  of,  202 

fibroid,  f86,  214 

florida,  185,  194 

laryngeal,  284 

methods  of  cure  of,  189 

pathology  of,  194 

pneumothorax  in,  192,  204 

renal,  912 

sputa  of,  189,  191,  192,  2U0,  216 

stages  of,  188 

stone-cutter's,  180,  214 
Physician,  definition  of,  17 

mien  and  manners  of,  108 
Physiology,  definition  of,  22,  23 
Pica,  452 

Pigment,  derivation  of,  57,  78,  79 
Pigment  induration  of  lung,  181 
Pigmentation,  57 
Pin->vorm,  94 


Pletliora,  58 

causes  of,  59 

Jiydrsemic,  produced  by  transfusion.  59 
Pleuritis,  acute,  19,  115 

anatomical  characters,  115 

causation,  120 

clinical  history,  117,  131 

diagnosis,  121 

pathological  character,  120 

prognosis,  123 

treatment,  124 
chronic,  117,  132,  186,  189 

anatomical  characters,  132 

causation,  134 

clinical  history,  132 

diagnosis,  136 

pathological  character,  134 

prognosis,  134 

relations  to  tuberculosis,  133-136 

treatment,  137 
circumscribed,  117,  149.  154 
diaphragmatic  or  phrenic,  150 
dry,  116 

in  Bright's  disease,  86,  133,  134 
paracentesis  in,  137,  150 
sicca,  116 

suppurative,  140  {Mc  Empyema), 
varieties  of,  131 
with  pneumothorax,  143 

anatomical  characters,  143 

causation,  144,  235 

clinical  history,  144 

diagnosis,  145 

prognosis,  146 

treatment,  147 
Pleurodynia,  183,  809 
Pleuro-pneumonitis,  154 
Pleurosthotonos,  846 
Pneumonic  fever,  152 
Pneumo-htemothorax,  143 
Pneumo-hydrothorax,  112,  143,  204 
Pneumonitis  or  pneumonia,  19,  151 
acute  lobar,  152 

anatomical  characters,  152 

causation,  160,  164 

clinical  history,  156 

diagnosis,  162 

pathological  character,  164 

prognosis,  164-167 

treatment,  103,  167-172 
acute  circumscribed,  201 
broncho-,  174 
caseous  or  tuberculous,  87,  176,  185, 

214 
catarrhal,  174 
croupous,  152 
deglutition,  177,  178 
embolic,  178 
heart-thrombus  in,  165 
hypostatic,  181,  182 
interstitial,  186,  214 
in  voung  children,  172-174 
lobular,  174,  224 

anatomical  characters,  175 

causation,  177 

clinical  history,  176 
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Pneumonitis  lobular,  diagnoeis,  177 
suppurative,  178 
treatment,  178 

typhoid,  159 
Pneumokoniojis,  180 
Pneumo-pericarditis,  314 
Pneumo-pericardium,  20,  314 
Pneumo-pyothorax,  143 

simulated    by  abscess    between  liver 
and  diaphragm,  145 
Pneumorrhagia,  261,  266,  339 
Pneumothorax,  20,  147 

anatomical  characters,  147 

case  of,  148 

causation,  148 

clinical  history,  148 

pn)gno8is,  149' 

treatment,  149 
PoikiUx^ytosis,  60 
Poisons,  definition  of,  85 

antidotes  for  corrosive  and  acrid,  411 
Poliomyelitis,  anterior,  734 

aciite,  748 

anatomical  characters,  748 
causation,  751 
clinical  history,  749 
degeneration,  reaction  of,  in,  750 
diagnosis,  751 

acute,  in  adults,  752 

chronic,  752 

subacute,  752 
Polyarthritis,  rheumatic,  1093,  1094 
Poiyajmia,  59 
Polvcythaemia,  59 
Polydipsia,  452,  454.  929 
Polyphagia,  452,  932 
Polypus,  cardiac,  321,  326,  350 

nasal,  in  asthma,  247 
Polyuria,  927 

in  Bright's  disease,  882 

in  diabetes,  930 
Portability  of  disease,  89 
Portal  thrombosis,  30,  626 
Predisposition,  definition  of,  87 

acquired,  87 

congenital,  87 

inherited,  88 
Prescribing,  simplicity  in,  107 
Preventive  or  prophylactic  treatment,  105 
Priapism,  in  leucocythsemia,  377 
Proctitis,  486 

Prodromes  of  disease,  definition  of,  97,  111 
Profession,  the  medical,  definition  of,  17 

.province  of,  107 
Prognosis,  definition  of,  21,  99,  112 

consideration  of,  100,  112 
Prognostics,  unfavorable,  100 
Proliferation,  atrophic,  51 
Prophylactic  treatment,  112 
Prophylaxis,  definition  of,  21. 101, 105, 112 

consideration  of,  105,  112 
Prosopalgia,  802 
Protozoa,  90,  93 
Ps;immoma,  723 

Pseudo-Ieucocvthsemia,  or  Hodgkin's  dis- 
ease, 380 


Pseudo-leucocvthsemia,  anatomical  charac- 
ters, 380 

causation,  383 

clinical  history,  382 

diagnosis,  383 

prognosis,  384 

treatment,  384 
Ptomaines,  80 

in  fevers,  945 

produced  by  bacteria,  93 
Ptomainsemia,  80 
Pulmonary  apoplexy,  266 

carcinoma,  274 

congestion,  181 

diseases,  115 

echinococci,  295 

gangrene,  268 

hemorrhage,  20,  261 

hydatids,  275 

l\nnpho-sarcoma,  274 

new  growths,  274 

cedema,  271,  275 

phthisis,  184 

sarcoma,  274 

syphilis,  276 

tuberculosis,  184  (vide  Phthisis,  pul- 
monary), 
acute  miliary,  49,  194,  216 
Pulse,  after  bloodletting,  126 

collapsing,  332 

jerking,  332 

of  fatty  heart,  347 
Pupil,  pin-hole,  in  typhus  fever,  971 
Purpura  hapmorrhagica,  27,  1131 

rheumatica,  1131 

simplex,  1130 
Pus,  charactei-s  of,  36,  231 

composition  of,  36 

source  of,  inflammation,  36 
Putrefaction,  relation  of  bacterium  terrao 
to,  80 

ptomaines  in,  80 
Pyaemia,  20,  79,  81 

causation,  81 

clinical  history,  82 

infectious  emboli,  from  thrombi,  in  32 

micrococci  in,  81 

multiple  abscesses  in,  32,  81,  82   , 

thrombosis  in,  82 
Pyelitis,  898 

anatomical  characters,  898 

causation,  899 

clinical  history,  899 

diagnosis,  900 

prognosis,  901 

treatment,  901 
Pyelo-nephritis,  896 
Pyle-phlebitis,  adhesive  and  suppurative, 

424,  626 
Pyle-thrombosis,  30,  626 
I  Pylorus,  hypertrophic  stenosis  of,  418,  419 

stricture  of,  423,  430,  435 
I  Pyonephrosis,  898,  901,  913 
I  F^o-pericardium,  313 
Pvothorax,  140  (vide  Empyema). 
1  Pyrosis,  443 
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Q. 

Qninia,  hypodermic  injection  of,  in  mala- 
rial lever,  1006,  1016 
in  neuralgia,  801 
Quinsy,  396,  397 

R. 

Rabies  canina,  849 
causation,  85,  849 
clinical  history,  849,  852 
diagnosis,  851 
prognosis,  850 
treatment,  851 
Ray-fungus,  47 

Reaction  of  degeneration  in  cerebral  par- 
alysis, 774 
in  amyotrophic  lateral  sclerosis,  760 
in  chronic  bulbar  paralysis,  730,  733 
in  lead  paralysis,  795 
in  myelitis,  737 
in  neuritis,  784,  787 
in  peripheral  paralysis,  787 
in  poliomyelitis  anterior,  760,  752 
in  progressive  muscular  atrophy,  756 
in  spinal  paralysis,  730,  733 
Reflexes  in  acute  ascending  paralysis,  780 
in  cerebral  hemorrhage,  664 
in  cerebral  and  spinal  paralysis,  774 
in  chorea,  814 

in  compression  of  spinal  cord,  762 
in  diphtheria,  1081 
in  neuritis,  multiple,  786 
in  peripheral  paralysis,  787 
in  spastic  paralysis,  731 
in  spinal  diseases,  731 
ankle,  732 

cutaneous,  731,  737,  746,  750,  762 
patellar,  731,  744,  746 
tendon,  731,  741,  750,  759,  760 
Regeneration,  39 

fibrillated  connective  tissue  in,  39 
of  epithelium,  39 
of  muscle,  39 
of  nerve-fibre,  40 
Regurgitation,  gastric,  443 
Relapsing  fever,  985 
Respiration,  Cheyne-Stokes,  347,  701 
in  chronic  Bright's  disease,  884 
in  meningitis,  694 
in  tubercular  meningitis,  701 
Respiratory  centre,  asphyxia  from  inter- 
ferences *vith,  67 
system,  diseases  of,  115 
Restorative  treatment,  106 
Retention  cvsts,  41,  878,  879 
Retinitis  albuminurica,  879,  884 
Rheumatism,  acute  articular,  113,  1093 
causation,  1098 
clinical  history,  1093 
diagnosis,  1099 
pathological  character,  1098 
prognosis,  1100 
treatment,  1100 
articular,  chronic,  1104 
subacute,  1104 


Rheumatism,  cerebral,  1095 
gonorrhceal,  11 00 
muscular,  807  (»«/«  Myalgia). 
Risus  sardonicus,  817,  846 ' 
Rose-cold,  248 
Roseola,  1071 
Rose-rash,  1071 
Rotheln,  1072 
Rubeola,  1065 

causation,  1068 
clinical  history,  1065 
diagnosis,  1069 
prognosis,  1069 
treatment,  1070 
hemorrhagic,  1067 
nigra,  1067 
sine  catarrho,  1067 
sine  eruptione,  1067 

S. 

Sago  spleen,  640 
Salaam  convulsions,  817 
Sanitary  measures  of  treatment,  106 
Sapreemia,  80 

Sarcinse  ventriculi,  in  cancer  of  stomach, 
431 
in  dilatation  of  stomach,  436 
in  dyspepsia,  452 
Sarcoma,  20,  42 
myeloid,  42 
of  brain,  722 
of  liver,  617 
of  lung,  274 
varieties  of,  42 
Satyriasis,  in  rabies,  850 
Scanning  speech,  in  cerebn>-spinal  sclero- 
sis, 741 
Scapulodynia,  809 
Scarlatina,  1051 

anatomical  characters,  1052 
causation,  89,  1059 
clinical  history,  1053 
diagnosis,  1059 
prognosis,  1060 
treatment,  1061 
anginosa,  1052,  1054,  1056,  1057,  1062 
diphtheria  in,  1052,  1057 
faucium,  1057 
hemorrhagic,  1057 
latens,  1057 

maligna,  1052,  ia56.  1060 
rheumatica,  1072 
simplex,  1052 
sine  eruptione,  1057 
Schizomycetes,  47,  90 

Cohn's  classification  of,  90 
Scleroderma,  764 
Sclerema,  764 

Sclirose  en  phques  dutseminfes,  739 
Sclerosis,  amyotrophic  lateral,   754,   758, 
760 
cerebro-spinal,  739 

clinical  history,  741 
diagnosis,  742 
pathological  anatomj,  739 
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Sclerosis,  cerebro-spinal,  prognosis,  742 
treatment,  742 

disseminated,  of  cord,  739 

multiple,  or  insular,  739  (vide  Sclero- 
sis, cerebro-spinal). 

muscular,  763 

of  lung,  214 

posterior  spinal,  742  {vide  Locomotor 
ataxia). 

primary  lateral,  758 
Scorbutus,  1124 

anatomical  characters,  1124 

causation,  1127 

clinical  history,  1125 

diagnosis,  1127 

pathological  character,  1126 

prognosis,  1128 

prevention,  1128 

treatment,  1129 
Scrofula,  50 

chronic  inflammations  in,  50 
Scurvv,  1124  {vide  Scorbutus). 
Scybaia,  468,  480 
Semeiology,  definition  of,  21,  94 
Seminal  emissions,  involuntary,  939 
Septicaemia,  20,  79 

bacteria  in,  80 

causes  of,  80 

clinical  history,  80 

morbid  anatomy,  80 

ptomaines  causing,  80 

treatment,  81 
Seauelse  of  disease,  97 
Sickness,  milk,  1089 
Siderosis  of  lung,  180 
Signs,  definition  of,  95 
Sleep,  mesmeric  or  magnetic,  845 
Smallpox,  1029  {vide  Variola). 

natural,  1037,  1041 
Softening,  of  brain,  651 

puriform  or  simple,  of  thrombi,  29 
Somnambulism,  845 
Sopor,  768 

Sordes,  in  typhoid  fever,  957,  971 
Sore  throat,  clergyman's,  400 
Spasm,  essential  or  idiopathic,  of  the  mus- 
cles of  the  extremities,  818 

local,  816 

of  glottis,  304 
Specialists,  18 
Specialties,  advantages  and  disadvantages 

of,  18 
Speech,  loss  of,  after  apoplexy,  653 

lesions  of  cortical  centre  of,  680 
Spermatorrhoea,  939 

Sphygmo^raph,  trace  of,  in  aortic  valvular 
lesions,  332 

in  mitral  valvular  lesions,  331 

in  thoracic  aneurism,  363 
Spina  bifida,  714 
Spinal  cord,  anaemia  of,  687 

compression  of,  761 

clinical  history,  762 
morbid  anatomy,  761 
prognosis,  763 
treatment^  763 


Spinal  cord,  congestion  of,  687 

degeneration,  ascending  and  descend- 
ing, of,  729,  735 

functional  diseases  of,  767 

hemorrhage  within,  688 

hypenemia  of,  687 

inflammatory  and  structural  diseases 
of,  728 

tumors  of,  761 
Spinal  apoplexy,  688 

irritation,  688,  782 

meningitb,  702 
Spirilli,  90 
Spirillum  Obermeieri,  89,  986 

in  relapsing  fever,  89,  986 
Spirochete,  90,  92,  986 

Obermeieri  in  relapsing  fever,  89,  92, 
986 
Spleen,  affections  of,  637 

abscess  of,  638 

cancer  of,  640 

congestion  of,  637,  638 

enlargement  of,  638,  1000 

extravasations  in,  640 

hydatids  of,  641 

infarction  of,  31,  638 

inflammation  of,  639 

removal  of,  641 

sago,  640 

syphilitic  disease  of,  641 

tuberculous  disease  of,  216,  646 

tumor,  acute,  of,  638 

wandering,  641 

waxjr  degeneration  of,  55,  640 
Splenic  lever,  89  {vide  Fever,  splenic). 
Splenization  of  lung,  182,  271 
Sputa,  nummular,  192 
Status  epilepticus,  824 
Stomach,  abscess  of,  416 

atrophy  of,  438,  439 

carcinoma  of,  429 

cirrhosis  of,  418 

degeneration  of  tubules  of,  418,  438 

dilatation  of,  419,  423,  434  {vide  Gaa- 
trectasia). 

fibroid  degeneration  of,  418 

functional  affections  of,  441 

hemorrhage  into,  424,  426,  455 

induration  of,  418 

inflammation  of,  405  (vide  Gastritis). 

inflammatory  diseases  of,  405 

insufficiency  of,  436 

sclerosis  of,  418 

softening  of,  421 

structural  affections  of,  421 

suppurative  inflammation  of,  416 

tumors  of,  429 

ulcer  of,  421  (vufe  Ulcer,  gastric). 

waxy  degeneration  of,  55,  438 
Strongylus  gigas,  94,  899 
Strychnia,  effects  of,  contrasted  with  tet- 
anus, 847 
St.  Vitus's  dance,  SIS  {vide  Chorea). 
Subsultus  tendinum,  in  typhoid  fever,  957, 

969,  971 
Suffocation,  67 
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Sugar,  abnormal  accumulation  of,  in  blood, 
09,  70 

presence  of,  in  urine,  69,  70,  929 

tests  for,  in  urine,  935 
Summer  complaint,  612,  639 
Sunstroke,  682  [vide  Insolation). 
Suprarenal  capsules,  disease  of,  389  (vide 

Addison's  disease). 
Sustaining  treatment,  106 
Swelling,   cloudy,  53   {vi<U  Degeneration, 

parenchymatous ) . 
Symptomatology,  definition  of,  21,  94 
Symptoms,  94 

diagnostic,  95,  98 

objective,  95 

patliognomonic,  94,  98 

precursory,  97,  111 

prodromal,  97,  111 

subjective,  95 
Synovitis,  1099 

Syringe,   Flint's    modification    of   David- 
son's, for  aspiration,  138,  139 
Syringomyelia,  714,  701 
Syringomyelus,  7 1 3,  761 
Syphilis  of  brain,  726 

of  heart,  324,  349 

of  larynx,  284 

of  liver,  605 

of  lungs,  276 

of  spleen,  641 

T. 

Tabes  dorsalis,  743  (vide  Locomotor  ataxia). 
Tdches  bleuatres,  959 
Tachycardia.  352,  356 
Taenia  solium,  564 

lata,  564 

mediocanellata,  564 

saginata,  564 
Taenia*  or  tape-worms.  94,  563 

clinical  history,  565 

diagnosis,  565 

habitat,  565 

natural  history,  563,  618 

treatment,  566 
Tenesmus,  469 

gastric,  412 

laryngeal,  279 

of  bladder,  905 
Tetanus,  845 

clinical  history,  845 
diagnosis,  847 
prognosis,  846 
treatment,  848 

idiopathic,  845 

traumatic,  845 
Tetany  or  tetanilla,  818 
Thera{>eutical  indications,  classification  of, 
107 

measures,  classification  of,  105 
Therapeutics,  general  and  special,  21,  102 
Thoracentesis,  in  empyema,  142 

in  hydrothorax,  151 

in  pieuritis,  137,  147 

in  pneumothorax,  149 


Thromlwsis,  28,  650 

capillary,  of  brain,  659 

cerebral,  650  (ride   Embolism,  cere- 
bral). 

of  cerebral  sinus,  658 

of  heart,  165,  316,  321,  323,  350 

portal,  30,  626 
Thrombus,  28,  650 

ante-mortem,  350 

bland,  29 

canalization  of,  29 

infectious,  30 

marantic,  28,  330,  351,  658 

occluding,  28 

organization  of  a,  29 

parietal,  28 

softening  of  a,  29 

white,  red,  mixed,  28,  351 
Tic  dxmloureuxy  802 
Tinnitus  aurium,  837,  1005 
Tissues,  active  alterations  in,  38,  46 

passive  alterations  in,  50 
Tongue,  strawberrv-like,  in  scarlatina,  1054 
Tonsillitis,  396 

follicular,  396 
Tophi,  76,  1107 
Tormina,  469. 

Torticollis,  rheumatic,  804,  808 
Torulae  cerevisiae,  in  cancer  of  stomach;  431 

in  diabetic  urine,  931 

in  dilatation  of  stomach,  436 
Toxicology,  85 
Trachea,  affections  of,  277 
Tracheotomy,  in  aphonia,  nervous,  300 

in  diphtheria,  1089 

in  laryngeal  growths,  morbid,  301 

in  laryngitis,  280,  283,  286,  293 

in  oedema  of  glottis,  296 
Trance.  845 
Transfusion  of  blood,  59.  389,  457,  1027 

of  salt  solution  in  anemia.  62 
Transudation,  33 
Treatment,  abortive,  106 

analeptic  or  restorative,  106 

antiijeriodic,  107 

antiphlogistic,  107 

antipyretic,  107 

curative,  106,  109 

ectrotic,  1040 

expectant,  104,  108 

hygienic  104,  106,  112 

palliative,  106 

preventive  or  prophylactic,  105,  112 

supporting  or  sustaining,  106 
Treatment  of  diseases,  classiiicatioD  of  ob> 

jects  of,  105,  107 
Trembling,  mercurial,  796,  821 

senile,  819 
Tremor,  816,  819 

mercurial,  796,  821 

senile.  819 

shaking,  741 
Trichina  spiralis,  94,  568 
Trichiniasis,  568 
Trichinosis,  568 
Trichophyton  tonsurana^  93 
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Tricocephaliis  dispar,  94,  562 
Trifaciiil  nerve,  paralysis  of,  788 

neuralgia  of,  802 
Trismus,  845 
Tubercle,  47,  185,  186,  214,  216 

bacilli  of,  47-49,  92 

coagulation  necrosis,  in,  48,  52 

giant-cells,  in,  48 

in  kidnevs,  216,  912 

infiltrated,  49,  185 

inoculation  with,  49 

lyniphadenoid  or  giant-celled,  48 

non-vascularity  of,  48 

obsolete,  202 

origin  of  cells  in,  48 

pneumonic,  185 

structure  of,  48,  49,  185,  216 

within  cranium,  723 
Tuberculosis,  acute  miliary,  49,  194,  216 
general,  49,  216 

genito-urinary,  912 

pulmonary,  184  (cufe  Phthisis,  pulmo- 
nary). 

renal,  912 

specific  vims  in,  47-49 

sputa  of,  187,  189,  192,  195,  200,  215 
Tubules,  gastric,  degeneration  of,  438 
Timiors,  41 

benign,  definition  of,  41 

causation  of,  41 

classification  of,  41 

coagulation  necrosis,  in,  52 

fatty,  43 

fibrous,  43 

glandular,  43 

gliomatous,  43 

heterologous,  41 

homologous,  41 

infectious,  42.  46,  92 

intracranial,  722 

anatomical  characters,  722 
clinical  history,  724 
pathological  characters,  723 
prognosis,  726 
treatment,  726 

intraspinal,  761 

intrathoracic,  274 

local  origin  of  malignant,  41 

lymphomatous,  42 

malignant,  41 

myxomatous,  42 

mixed,  41 

osseous,  43 

sarcomatous,  42 

syphilitic,  46 

varieties  of,  41-43 

vascular,  43 

waxy,  56 
TnssU  hysterica,  298 
Tympanites,  in  dyspepsia,  443 

m  tvphoid  fever,  958 
Typhlitis,  482,  909 
Typhlo-enteritis,  482 
Typhoid  fever,  948  (vide  Fever,  typhoid). 
Typho-malarial   fever,    1011    (vide  Fever, 
typho-malarial). 


Typho-mania,  957,  971 

Typhus  fever,  970  {vide  Fever,  typhns). 

U. 

Ulcer,  duodenal,  420 
gastric,  421     • 

anatomical  characters,  421 

causation,  424 

clinical  history,  425 

diagnosis,  426 

pathogenesis,  424,  426 

prognosis,  427 

treatment,  428 
Ulcers,  duodenal,  420,  493,  576 
intestinal,  187,  491 

anatomical  charatrters,  492 

clinical  history,  493 
laryngeal,  283 
syphilitic,  492 
tuberculous,  491 

tprphoid,  of  intestine,  491,  504,  950 
Umbilication  of  variolous  vesicle,  1030, 1033 
Uraemia,  20,  72 

carbonate  of  ammonia  in,  74 

clinical  history  of,  72 

composition  of  blood  in,  73,  74 

in  Bright's  disease,  868,  870,  886,  887, 

890 
in  cvstic  degeneration  of  kidneys,  911 
in  diphtheria,  1080 
in  relapsing  fever,  989,  992 
in  rheumatism,  1096 
in  scarlatina,  1056,  1058,  1061 
in  typhoid  fever,  957,  962,  981 
in  tVphus  fever,  971,  981 
in  variola,  1032,  1039 
in  yellow  fever,  1021,  1026 
symptoms  of,  72 
theories  of,  73-75 
urine,  composition  of,  in,  72,  73 
without  retention  of  urea  in  blood,  74 
Uricsemia,  75,  1108,  1112 
causes  of,  75,  76 
deposits  of  urates  in,  76,  1108 
urine  in,  76 
Urine,  condition  of,  in  acute  nephritis,  868 
in  chronic  nephritis,  881,  889,  890,  891 
in  chyluria,  925 
in  congestion,  renal,  863,  864 
in  cystic  defeneration  of  kidneys,  911 
in  diabetes  insipidus,  927 
in  diabetes  mellitus,  931 
in  diphtheria,  1080 
in  hydronephrosis,  904 
in  hsematuria,  renal,  921 
in  haematuria,  endemic,  922 
in  ha?moglobinuria,  923,  924,  925 
in  intermittent  fever,  999,  1008 
in  milk  sickness,  1091 
in  nephritis,  suppurative.  897 
in  perinephritic  abscess,  909 
in  relapsing  fever,  989,  993 
in  remittent  fever.  1014 
in  renal  cancer,  917 
in  renal  colic,  905 
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Lnte  ProftMcr  of  Iv^ffituies  of  yfcMcu^  tn  the  Jffferton  Mtdicni  QfUt^t  of  PhitatJwtfikiA 

MEDICAL  LEXICON-  A  l>ictionary  of  Medical  Science:  OoslaiaiH 

%  ooncise  Explanation  of  the  var;  ts  and  Tenns  of  AmUomj,  P^Tttolqgj,  Pirinf 

ogy,  Hygiene,  Therapeutics,  Pli 


ts  and  Tennfi  of  AmUom j,  V^jmolkmt  ^ 
PhannscT,  Surfsery,  Obstetrics,  MmBqU  Jnri^ 


ul»  for  Offidoil, 

.    ..  ell  M  an  Ei^lkb 

iu  orre  tctj  kffwd 

Ultr,  nii«ed  liaod^ f7jS<>; 


pnidence  and  Dentistry,  Notice*  m  ^  innnu'  and  of  ^ft- 
Knipiri<.iil  and  l)ietetie  Preptiratlonjji,  with  the  Acccr 
mid  the  French  and  other  Hynonjmes,  so  as  to  r^-.Ti 
Metliail  Lexicon,     Editetl  by  Kjchard    J,  Dr  ;    i  i 
handsome  royal  ot-tavo  volume  01  1139  pa|refl.     *.b»ti), 
rery  hundsome  half  Russia,  raised  bands,  fe. 

The  object  of  the  author,  from  the  outaet^  bai  not  been  to  make  th«»  wr>rk  n  mere  kxi* 
asn  or  dictionary  of  terms^  but  to  afford  under  €^ch  word  a  crui  "  rtfjooi 

medical  relations,  and  thu«  to  render  the  work  an  epitome  f !  tloQ  «f 

medical  Bcience.     ^Starting  with  this  view,  the  immense  demand  wnn.n  nas  rximtini  far  Ilit 
work  has  enabled  him,  in  repeateii  revifiioDs,  to  augment  it*  completeness  mad 
until  at  length  it  has  attaint  the  position  of  a  recng^nixed  and  Btandard  aiitb'"fttT  vhm 
the  language  is  spoken.    tSpecial  pains  have  l»€en  taken  in  the  preparat ; 
edition  to  maintain  this  enviable  reputation.    The  additions  to  the  v<x-:  -      re 

ntmierouB  than  in  any  previous  revision,  and  particular  attention  haa  been  be»t4jwed  oo  t^ 
accentuation,  which  will  be  found  marked  on  every  word.  The  typogmphicaj  UTtogfOMOl 
has  been  ipreatly  improved,  rendering  reference  much  more  ea-sy,  and  every  cmre  hw  bcm 
taken  with  the  mechanical  execution.  The  volume  now  contains  the  matter  of  st  last 
four  ordinary  octavos. 


Ablaut  tn^  firfit  book  pnrchaeed  by  th«  medical 
Mtud^tit  !«  ?!i^  Mfdl^iJ  L>icUooary,  The  lexicon 
exptfti'  t<?rms  in  ftlmptv  a  sine  ^f> 

ik/rt.     )  ^n*iy*  And  with  puch  col- 

laterfti'-  ^  iw  much  a  necessity  also 

to  the  prft<?tJKmg  phyHinliiLn.    To  meet  the  wante  of 


ph] 


•tudent*  and  moei  physfcians  the  dletioamry  must  i  and  Imbuctd  with  V 


paeeed  away,  probably  m1\  of  um  flwrtd  l««kt  tbe  bo«k 
abonld  not  maiutftln  )u  plac«  In  ihm  advaHtflat 
*>  "^  terms  It  deflneA,    Fotiunwti^ft  Ik. 

K  i ngltRoo,  haTla^  aeeUited  hi**  wa0ria 

til'  >'■■{  (leTcrst  r'dltiiTnR  of  th*  worlL  tad 

hiiirin^   l^i'Hfl,  therr-f  rufOieli 


be  condea^ed  while  oompreheoslTe,  and  practical 
whUe  perspicacious.  It  wiie  bec^ase  Dungli90Ti> 
mei  tbeiie  mdicaUons  ihet  U  became  at  oaoe  the 
dlclloaary  of  g^nertU  uie  wherever  medlolae  wee 
ttudled  (a  the  EngJUh  li&guage.  la  do  former 
revliion  hare  the  alteration  §  and  addJtione  bc«n 
■o  areat.  The  chief  term?  bavn  been  wst  In  black 
letter,  while  the  derlvad  in  small  c»p9; 

an  Rrraagetn eat  which  gr  de**  reference. 

— Otrtttnrtati  2Atnci!tand<  !  i,  1674, 

A  book  of  which  every  AmeriC4iii  ought  to  be 
'      When  the  teamed  author  of  the  work 


t  jAr  or  mmt- 


abte  to  edit  it  u 

edited— to  <mrry  it  on  -t*  .< 

rapUon,  aioQ|c  the  Rroovi 

elJed  during  tt»  ]if*?fimp 

of  the  ta»k  wb 

carried  throu . 

more  then  i«i '  new  euhlciste  Jls«#  beiS 

added  io  the  fir^H^ut  t^d  ition.^PhmSaiphiM  IfaiStf 

TifM*,  Jan.  8^  U74. 

It  has  the  rare  merit  thatltc«rtaliilj^lMeserM 
la  the  EngllAh  laaguaae  for  a<s«ot«ey  asd  asieatil 
refereneee.— i.<NMiovi  iladval  Ooeclle^ 


» to  I  '  " 


proud 

HOBLYjS\  RICHAJtn  D.,  M.  D. 

A  Dictionary  of  the  Terms  tJsed  in  Medicine  and  the  Ck>lUtertl 

Sciences.      Revised,  with  mimerouB  additions,  by  I^iaac  Uatb,  M.  D.,  late  edilor  d 

The  American  Journal  of  the  Medical  Sciences.     In  one  large  royal  12moi.  voliiins  of  M 

double-columned  pogea.    Cloth,  $1.50 ;  leather,  $2.00. 

It  lit  th«  be^t  book  of  dellaitiont  we  haTe,  and  ought  alwaye  to  be  apoQ  the  etodsat*!  lahls     Lftieflyri 

8TVI)Ein:S^  SERIES  OF  MJJniAZS, 

A  Series  of  Flilteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Mv&dos 
and  Surgery,  written  by  eminent  Teachen  or  Examinera,  and  Lmtjed  in  podMMisf 
12ma  volumee  of  ^00-540  pa|;es,  richlr  illustrated  and  at  a  low  price.  The  foUovio^  vol- 
tunes  are  now  reatly:  Tbevis'  Manual  of  Surggryt  by  various  writers,  in  tLrs#  Toluav^ 
each,  $2;  Bell's  Oornparattpe  Phymohgy  and  Ann'-  "^  '  OotTJj's  Smyieid  IHtjm 
nSf$2;  Robertson's  Phyfhh^wal  I%ifme»,$l;    Bi  Ha  Mtdim  amd  HgifiM 

Uc8,  fl.50;    Power's  Jlumnn  Ph^iftiolotw.  Si  aO     (  ■>.]   I^  Kwooi/a  Dimtimi 

Jtfb«tttt/,fL50;  RALii  e»i  Amtki^,^; 

are  in  press:   Bexij^hy's  Opa^atU^.  *':ykfytry,  Pji^ppEii's  Fm^^tktk  J/^Jmsu)^,  and  Cmoiov^ 
Medical  Applied  Anatomy,     For  separate  notices  see  Index  on  last  psgft. 

SMRJCES  OF  CLINICAL  MANUALS* 

In  arranging  for  this  Series  it  has  been  the  design  of  tb?* 
profession  with  a  collection  of  authoritative  monographs  on 
m  a  cheap  and  p^"*-^>  J^^  r  -.,.     ^^i...  .,j. ..„,,.   „:n   - -— ^n  «Ih... 
freely   illuatrait  ;  The 

now   ready:    Hi  _  nti  rli 

Sufoioai  Dimitti  »/  <  :  Morris  on  ^ 

Oftsfrucfwm,  $2 ;  and  ^a^'acje  on  Inxtnity  and  .1 

aotire  preparation:    Cakteb  &  Frost's   OpI  ,  Hkyxkt  on  xhm  Bn^ 

Bkoa^BBIOKT  on  vVve  PuZw,  Lucas  on  Dimmtu  qf  ihx  VrtJArn,  and  Balloo  th^  Bmitmm  wm 
Anua.    For  s^pM^iX*  noVxttt  w^  \\v4^x  o/i^ \m\  '^Bf*^* 


p;t>f  Uf  ibt 

icsX  suhaecii 

r^-  *iid  wifl  Is 

following   volOBies  ais 

PlOC 


Iht'  UAl 


<i^uig  are  to 


"'^^^-  ■  -" 


LsA  Bbothebs  &  Co.'s  PcBUOATioNS — Anatomy. 


GBAY,  HENBY,  F.  R.  8., 

Lecturer  on  Anatomy  at  SL  Oeorgt^i  Hotpital,  London. 

Anatomy,  Descriptive  and  Surg^eaL  The  Drawings  by  H.  V.  Cajlteb,  M.  D., 
and  Dr.  Westmacott.  The  dissections  jointly  by  the  Author  and  Dr.  Cabter.  With 
an  Introduction  on  General  Anatomy  and  Development  by  T.  Holmjbs,  M.  A.,  Surgeon  to 
St.  George^B  Hospital.  Edited  by  T.  Pickering  riCK,  F.  B.  C.  S.,  Surgeon  to  and  I^orer 
on  Anatomy  at  St.  George's  Hospital,  Loudon,  Examiner  in  Anatomy,  Boyal  College  of 
Surgeons  of  England.  A  new  American  from  the  eleventh  enlarged  and  improved  London 
edition,  thoroughly  revised  and  re-edited  by  William  W.  Keen,  M.  D.,  Professor  of 
Anatomy  in  the  Pennsylvania  Academy  of  the  Fine  Arts,  etc.  To  which  is  added  the 
second  American  from  the  latest  English  edition  of  Landmarks,  Medical  and  Surgi- 
cal, by  Luther  Holden,  F.  R.  C.  S.  In  one  imperial  octavo  volume  of  about  1100 
pages,  with  about  650  large  and  elaborate  ei^^vings  on  wood.  Price  of  edition  in  black 
(see  below) :  Cloth,  $C ;  leather,  $7 ;  half  Kussia,  $7.50.  The  price  of  edition  in  colon 
will  be  announced  shortly. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 
text-booksj  giving  not  onl^  the  details  necessary  for  the  student,  but  also  the  application  to 
those  details  to  the  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  the 
learner  and  an  admirable  work  of  reference  for  the  active  practitioner.  The  engravinsi 
form  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  lul 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cat,  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  In  this  edition  a  new  departure 
will  be  taken  by  the  issu^  of  the  work  with  the  arteries,  veins  and  nerves  distinguished 
by  different  colors.  The  engravings  thus  form  a  complete  and  splendid  series,  which  will 
greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy,  ana  will  also  serve  to  refresh 
the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recall- 
ing the  details  of  the  dissecting-room.  Combining,  as  it  does,  a  complete  Atlas  of 
Anatomy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatomy, 
the  work  will  be  found  of  great  service  to  all  phvsidans  who  receive  students  in  their 
offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the  groundwork  of  a 
thorough  medical  education. 

For  the  convenience  of  those  who  cannot  afford  the  slight  increase  in  cost  necessi- 
tated bv  the  use  of  colors,  the  volume  will  be  published  also  in  black  alone,  and  main- 
tained In  this  style  at  the  price  of  former  editions,  notwithstanding  the  largely  increased 
size  of  the  work. 

Landmarks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete,  the  work,  it  is  believed,  vrill  fiirnish  all  the  assistance  that  can  be  rendered 
by  type  and  illustration  in  anatomical  study. 


Also  fob  salb  sbparatb — 
HOLDEN,  LUTSJEB,  F.  B.  C.  8., 

Surgeon  to  SL  Bartholom«w*$  and  the  FoundUng  ffoepttaU^  London, 

Landmarks.  Medical  and  Surgical.  Second  American  from  the  latest  revised 
English  edition,  with  additions  by  W.  VT  Keen,  M.  D.,  Professor  of  Artistic  Anatomjr  in 
the  Pennsylvania  Academy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  in  the  Phila- 
delphia School  of  Anatomy.    In  one  handsome  12mo.  volume  of  148  pages.    Cloth,  $1.00. 


This  little  book  is  all  that  can  be  desired  within 


its  scope,  and  its  contents  will  be  found  simply  in- 
valuable  to  the  young  surgeon  or  physician,  since 
they  bring  before  him  such  data  a<*  he  requires  at 


•very  examination  of  a  patient.  It  is  written  in 
language  so  clear  and  concise  that  one  ought 
almoHt  to  learn  it  by  heart  It  teaches  diaanosis  by 
external  examination,  ocular  and  palpable,  of  the 
body,  with  such  anatomical  and  physiological  facts 
as  directly  bear  on  the  subject  It  is  eminently 
the  student's  and  young  practitioner's  book. — PA.v 
eirian  and  Surqeon^  Not.  1881. 
The  study  of  these  Landmarks  by  both  physi- 


cians and  SU1 
IneTitably  1< 
the  eye  and 
disease  or  ' 


greons  is  much  to  be  encouraged.    It 
'   )  education  of  both 
\  the  recognition  of 


injuries  is  vastly  ai^ 
sisted.  One  thoroughly  familiar  with  the  facts  nera 
taught  is  capable  of  a  degree  of  accuracy  and  a 
conndence  of  certainty  which  is  otherwise  unal'- 
tainable.  We  cordially  recommend  the  Landmarks 
to  the  attention  of  every  physician  who  has  not 
yet  provided  himself  with  a  copv  of  this  useftil, 
practical  guide  to  the  correct  Jplacing  of  all  tha 
anatomical  parts  and  organs. — Canada  Medical  and 
Surgical  Journal^  Dec.  1881. 


WILSON,  EBASMV8,  F.  B.  8. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H. 
GoBKECHT,  >I.  I).,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  College  of 
Ohio.  In  one  large  and  handsome  octavo  volume  of  616  pages,  with  397  illustrations. 
Cloth,  $4.00;  leather,  $5.00. 

CLELAND,  JOHN,  M.  !>.,  F.  B.  8., 

Profeeeor  of  Anatomy  and  Physiology  in  ^^een*$  College^  Onlyoay, 

A  Direotory  for  the  Dissection  of  the  Human  Body.  In  one  12na 
Tolome  of  178  pages. 


6 


LXA  BbOTHSRS  &  G0.*8  PUBLIOATIONS — ^Aiiat<Miiy. 


ALLEN,  HAJRBISOIff  M.  !>., 

Profttaor  oj  Physiology  in  the  University  of  Pwnaylvama. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  Sarcioal 

Relations.  For  the  use  of  Practitioners  and  Students  of  Medicine.  With  an  Litzo- 
dactory  Section  on  Histology.  By  E.  O.  Shasespsahe,  M.  D.,  Ophthalmolodst  to 
the  Philadelphia  Hospital.  Comprising  813  double-oolumned  quarto  pages,  with  380 
illustrations  on  109  rail  page  lithographic  plates,  many  of  which  are  in  colors,  and  241 
engravings  in  the  text.  In  riz  Sections,  each  in  a  portfolio.  Section  I.  Hibtoloot. 
Section  U.  Bones  and  Jonrrs.  Section  HI.  Muscles  and  Fasgue.  Section  IV. 
Abtebies,  Veins  and  Lymphatics.  Section  V.  Nebvoub  System.  Section  VI. 
Obgans  of  Sense,  of  Digestion  and  Genito-Urinaby  Obgans,  Embbyolooy, 
Development,  Teratology,  Superficial  Anatomy,  Post-Mortem  Examt»atioiw» 
and  General  and  Clinical  Indexes.  Price  per  Section,  $3.50 ;  also  boand  in  one 
volume,  cloth,  $23.00 ;  very  handsome  half  Russia,  raised  bands  and  open  back,  $25.00. 
For  tale  by  suhscription  oniy.    Apply  to  the  Publishen, 

Extract  from  Introduction. 

It  is  the  desi^p  of  this  book  to  present  the  facts  of  human  anatomy  in  the  manner  beit 
suited  to  the  requirements  of  the  student  and  the  practitioner  of  medicine.  The  author 
believes  that  such  a  book  is  needed,  inasmuch  as  no  treatise,  as  £u  as  he  knows,  contains,  in 
addition  to  the  text  descriptive  of  the  subject,  a  systematic  presentation  of  such  anatomical 
facts  as  can  be  applied  to  practice. 

A  book  which  will  be  at  once  accurate  in  statement  and  concise  in  terms ;  which  will  be 
an  acceptable  expression  of  the  present  state  of  the  science  of  anatomy ;  which  will  exdade 
nothing  that  can  be  made  applicable  to  the  medical  art,  and^  which  will  thus  embrace  all 
of  sui^cal  importance,  while  omitting  nothing  of  vidue  to  clinical  medicine, — would  appear 
to  have  an  excuse  for  existence  in  a  country  where  most  sur^ns  are  general  practitiooen^ 
and  where  there  are  few  general  practitioners  who  have  90  interest  in  surgery. 

It  is  U)  be  conildered  «  Pttidy  of  Applj64  tkamUimf  \  care,  and  are  simply  aaperh.    There  la  m  moeb 
(n  lis  wide  Ml  (4ea9&— «  flyiit«mfttk  preKerutAtkn  of  <  of  practical  application  of  anatomical  poiota  to 


*  the  OTcry-day  wants  of  the  medical  cU 

mt.    In  fbet,  §&w 

» work  withoot  a 

that  to  many 


■nch  anftt'Tjmlral  fi£te  a^i  c»xi  he  applied  to  Uia  * 

practice  of  tn^diQijie  *p  well  m  of  bu  " 

author  U  cojociee^  ftccurats  &Dd  pn 

Btatemebti^^  aud  Rucoeedp  HdmlriiM.  ..  „  . 

an  inter^ieit  Into  the  ]<itiidy  of  what  i.<4  geoerafly  eon"  !  pointsT  concerning  wtTlch  they  may  noTer  hate 

■Idered  a  dry  jNiihjeoL    The  department  of  H btol-  j  thoagnt  before  are  eo  well  presented  for  their  eon- 

ogy  is  tri^flited  In  &   tne»terly  mAnDeT,  anrj    the    sideration.    It  is  a  work  which  is  deettned  to  be 

around  i^  irai^elled  orer  by  ooa  ttmroughly  famU-    the  best  of  its  kind  in   any  language.— Ifoiicai 

far  with  it.    The  IHuetratioas  are  mjule  witn  i^reat  |  Record^  Not.  25,1882. 


CLABKJE,W.  B.,mB.C.S.  &  LOCKWOOI>,C. B.»  F.B.C.S. 

Demonatratora  of  Anatomy  at  St.  Bartholomew' $  Eoepital  Medical  School,  London. 

The  Dissector's  Manual.    In  one  pocket-size  12mo.  volume  of  396  pat^ea,  with 
49  illustrations.     Limp  cloth,  red  edges,  $1.50.    See  Students^  Series  of  Manuals^  page  4. 
MeB8rii.ClarkeandLockwoodhavewrltt«nabook  1  intimate   association  with   atudenu  could  hare 


that  can  hardly  be  rivalled  as  a  practical  aid  to  the 
dissector.  Their  purpose, which  is  "how  to  de- 
scribe the  best  way  to  display  the  anatomical 
Htructure,"  has  )»een  fully  attained.  They  excel  In 
a  lucidity  of  demon Htratlon  and  graphic  terseness 
of  expressioD,  which  ouly  a  long  training  and 


given.  With  such  a  guide  as  this,  accompanied 
y  so  attractive  a  commentuy  as  Treves'  S't*rqttal 
Applied  Anatomy  (same  series),  no  student  could 
fall  to  be  deeply  and  absorbinxly  interested  in  the 
study  of  anatomy.— JV«i0  Orl^janx  Medical  aufi  Sur- 
gical Journal^  April,  1884. 


TBEVB8,  FBEUBBICK,  F.  B.  C.  S., 

Senior  Demonatratur  of  Anatomy  and  Asatstant  Surgeon  at  the  London  HospUed^ 

Surgical  Applied  Anatomy.  In  one  pocketnuze  12ma  volume  of  640  pages, 
with  61  illustrations.  Limp  doth,  red  edges,  $2.00.  See  ShidenJUf  Series  of  Manwds, 
page  4. 

anickened  by  daily  uae  as  a  teacher  and  pracU* 
oner,  has  enabled  our  auUior  to  prenare  a  work 
which  it  would  be  a  jnoet  difficult  taak  to  exoeL— 


He  has  produced  a  work  which  will  command  a 
larger  circle  of  readers  than  the  class  for  which  it 
was  written.  This  union  of  a  thorough,  practical 
acquaintance  with  these  fundamental  branches. 


our  auUior  to  prei 
I  pioet  difficult  ta 
Tfte  American  PracHtianmr,  Feb.  1884. 


CITBNOW,  JOHN,  M.  J).,  F.  B.  C.  P., 

Professor  of  Anatomy  at  King's  College,  Physician  at  King^s  Oottege  ffospUoL 

Medical  Applied  Anatomy.    In  one  pocket-size  12mo.  volume. 
See  Student^  Series  of  ManualSf  page  4. 


IVeparing, 


BBLLAMT,  JEJOWJMn,  F.  B.  C.  S., 

Senior  Assistant-Surgeon  to  the  Charing-Oross  HoepitaL,  London, 

The  Student's  Guide  to  Surneal  Anatomy :  Being  a  Descriptioo  of  the 
moat  Important  Surgical  Regions  of  the  Human  Body,  and  intend«i  as  mn  Introdaction  to 
operative  Surgery.    In  one  12mo.  volume  of  300  pages,  with  50  illustratioaa.    QoCh,  |2.21i 


HARTSHOBNE*S   HANDBOOK   OF  ANATOBfT 
AND  PHYSIOLOGY.    SMSond  edition,  revised. 
I  OQe  royal  ISmo.  voluma  of  810  pageiL  wltii  220 


H0RNEB*S8PBCUL  ANATOMY  AND  nVTtOU 
06Y.  Bightb  aditfoo,  axtaaalfvly  rtflMd  aB< 
modified.    In  two  octavo  ifiluinaa  of  f 
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DRAPER,  JOHN  C,  M.  2>.,  ii.  2>., 

pToJtMvr  qf  Chemistry  in  the  Univertity  of  the  City  of  Nwo  York, 

Medical  Physics.  A  Text-book  for  Students  and  Practitiunere  of  Medicine.  In 
one  octavo  volume  of  734  pages,  with  376  woodcnts,  mostly  originaL  Cloth,  $4. 

PROM  THE  PREFACE. 

The  fact  that  a  knowledge  of  Physics  is  indispensable  to  a  thorough  understanding  of 
Medicine  has  not  been  as  fully  realized  in  this  country  as  in  Europe,  where  the  admirable 
works  of  Desplats  and  Gariel,  of  Robertson  and  of  numei;ous  German  writers  constitute  a 
branch  of  educational  literature  to  which  we  can  show  no  parallel.  A  full  appreciation 
of  this  the  author  trusts  will  be  sufficient  justification  for  placing  in  book  form  the  sub- 
stance of  his  lectures  on  this  department  of  science,  delivered  during  many  years  at  the 
University  of  the  City  of  New  York. 

Broadly  speaking,  this  work  aims  to  impart  a  knowledge  of  the  relations  existing 
between  Physics  and  Medicine  in  their  latest  state  of  development,  and  to  embody  in  the 
pursuit  of  this  object  whatever  experience  the  author  has  gained  during  a  long  period  of 
teaching  this  special  branch  of  applied  science. 


This  •l«gant  and  aMfVil  work  bears  ample  testi- 
mony to  the  learning  and  good  Jndgment  of  the 
author.  He  has  fitted  his  work  admirably  to  the 
exiffenoles  of  the  sitoation  by  presenting  the 
reader  with  brie^  dear  and  simple  statements  of 
such  propositions  as  he  is  by  necessity  required  to 
master.  The  sableot  matter  is  well  arranged, 
liberally  illustrated  and  carefully  indexed.  That 
it  will  take  rank  at  once  among  the  text-books  is 
certain,  and  it  is  to  be  hoped  that  it  will  find  a 
place  upon  the  shelf  of  the  practical  physician, 
where,  as  a  book  of  reference,  it  will  be  found 
useftil  and  agreeable.— Z«<mt«vt/{«  Medical  Newt, 
September  26, 1885. 

Certainly  we  have  no  text-book  as  ftill  as  the  ex- 
cellent one  he  ha^  prejpared.  It  begins  with  a 
statement  of  the  properties  of  matter  and  energy. 
After  these  the  special  departments  of  physics  are 


magnetism,  closing  with  a  section  on  electro- 
biology.  The  applications  of  all  these  to  physiology 
and  medicine  are  kept  constantly  in  view.    The 


text  is  amply  illustrated  and  the  many  diiBcult 
points  of  the  subject  are  brought  forward  with  re- 
markable clearness  and  ability. — Medical  and  Svrg" 
ieal  Reporter,  July  18, 1886. 

That  this  work  will  greatly  facilitate  the  study 
of  medical  physics  is  apparent  upon  even  a  mere 
cursory  examination.  It  is  marked  by  that  scien* 
tific  accuracy  which  alwi^s  characterizes  Dr. 
Draper's  writings.  Its  peculiar  ralne  lies  in  the 
fact  that  it  is  written  from  the  standpoint  of  the 
medical  man.  Hence  much  is  omitted  that  ap- 
pears in  a  mere  treatise  on  physical  science,  while 
much  is  inserted  of  peculiar  value  to  the  physi- 
cian.—Afedtrai  Reeora,  August  22, 1886. 


ROBERTSON,  J.  MeGREOOR,  M.  A.,  M.  B., 

Muirhead  Demonstrator  of  Physiology,  University  of  Glasgow. 
Physiological  Physics.    In  one  12mo.  volume  of  537  pages,  with  219  illustra- 
tions.   Limp  doth,  $2.00.    See  StudtnUf  Series  of  MamuiU,  page  4. 


The  title  of  this  work  snflBciently  explains  the 
nature  of  its  contents.  It  is  designed  as  a  man- 
ual for  the  student  of  medicine,  an  auxiliary  to 
his  text-book  in  physiology, and  it  would  be  particu- 
larly usefiil  as  a  guide  to  his  laboratory  experi- 


ments. It  will  be  found  of  great  value  to  the 
practitioner.  It  is  a  carefully  prepared  book  of 
reference,  concise  and  accurato,  and  as  such  we 
heartily  recommend  it — Journal  of  the  Amenean 
Medietu  Association,  Dec.  6, 1884. 


n ALTON,  JOHN  C,  M.  2>., 

Professor  Bmeritus  of  Physiology  in  ths  OoUegs  of  Physicians  and  Surgeons,  New  York, 

Doctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiological 
Opinion  and  Discovery  in  regard  to  the  Circulation  of  the  Blood,  in  one  handsome 
12mo.  volume  of  293  pages.    Cloth,  $2. 


Dr.  Dalton*s  work  is  the  fruit  of  the  deep  research 
of  a  cultured  mind,  and  to  the  busy  practitioner  it 
cannot  fail  to  be  a  source  of  instruction.  It  will 
Inspire  him  with  a  feeling  of  gratitute  and  admir- 
ation for  those  plodding  workers  of  olden  times, 
who  laid  the  foundation  of  the  magnificent  tomple 
of  medical  science  as  it  now  standi*.— 27eto  Orleans 
Medical  and  Surgical  Journal,  Aug.  1886. 

In  the  progress  of  physiological  study  no  fact 
was  of  greater  moment,  none  more  completely 


reTolutionised  the  theories  of  teachers,  than  tha 
discoTcry  of  the  circulation  of  the  blood.  This 
explains  the  extraordinary  interest  it  has  to  all 
medical  historians.  The  Tolume  before  us  is  one 
of  three  or  four  which  have  been  written  within  a 
few  years  by  American  physicians.  It  is  in  several 
respects  the  most  complete.  The  volume,  though 
small  in  sise,  is  one  of  the  most  creditable  con- 
tributions from  an  American  nen  to  medical  history 
that  has  appeared.— Ifod.  ^  iSurg.  Rep.,  Dec  6, 1884. 


BELL.  F.  JEFFREY,  M.  A., 

Professor  of  Comparative  Anatomy  at  King*s  College,  London, 

Comparative  Physiology  and  Anatomy.  In  one  12mo.  volume  of  561  pages, 
with  229  illustrations.  Limp  cloth,  ^2.00.    See  StvdenU^  Series  of  Manuals,  page  4. 

The  manual  is  preeminently  a  student's  book—  I  it  the  best  work  in  existence  in  the  English 
clear  and  simple  in  language  and  arrangement  |  language  to  place  in  the  hands  of  the  medical 
It  is  well  and  abundantly  illustrated,  and  is  read-  j  student— Bristol  Medico-Chirurgieal  Journal,  Mar., 
able  and  interesting.    On  the  whole  we  consider    1886. 

ELLIS,  GEORGE  VINER, 

Bmeritus  Professor  of  Anatomy  in  University  CoUege,  London, 

Demonstrations  of  Anatomy.  Being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  From  the  eighth  and  revised  London  edition.  In  one  veij 
handsome  octavo  volume  of  716  pages,  with  249  illustrations.   Cloth,  $4.25 ;  leather,  $5.25. 

MOBBBTS,  JOHNS.,  A.  M.,  M.  I>., 

Prof,  of  Applied  AnaL  and  Oper,  Surg,  in  Pkila.  PolyeUnie  and  Oott.  for  Graduates  in  Medidm. 
The  Compend  of  Anatomy.    For  use  in  the  dinecting-room  and  in  propuing 
for  OTiminatiftiM. 
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CHAPMAN,  HENRT  C,  M.  I>., 

Proft^mr  of  InHUutM  «i/  M*^^ne  and  Mmiieal  JuritprwUmt*  •«  the  I^4rfom  MwMtwi  Cdltf  «f 

Phifndt\ph\a. 

A  Treatise  .on  Human  Phy3iolog:y.     in  cme  hmidflome  odnvo  volome  d 

about  10<X)  pages,  profust^ly  illustml^Ml.     ShQrtU/. 

I> ALTON,  JOBN  C,  M.  !>.» 

Profm$ar  t,f  PhyKiolo<j\/  in  th€  CbKe^e  of  Phffaitiam  ani  ^trpttrng,  Wo9  Tork^  tie, 

A  Treatise  on  Human  Physiology.     Dwigned  for  the  use  t^f  8t<idifils  tnd 

Practitionere  of  MecJidne,     Seventh  etliiicin,  thonniglilv  revise*!  and  rewriltea.     Ibom 


▼err  handsome  octavo  volume  of  722  pages^  willi  25!2  I 
|5/W)  •  leather,   $6.0<'» ;  very  hnndsfnoe  half  Russia,  r: 
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JPOSTEB,  MICUAKL,  3f.    TX 

PriiifUrr  in  PhimoU'gu  aud  Felhte  of  TV' 

Text-Book  of  Physiology.    Tfai 
with  uotes  nnd  additions  by  E,  T.  Reictleht,  M,  iK,  i  ruj\::-b^«r  oi  V 
▼ersity  of  Pennsylvania,     In  one  hantlivvme  ruyjil  r2mo,  voltime  oi 
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SIMON,  W.,  Ph.  D.'m.  X).7 

Profc4Mfyr  of  Chtmtstry  and  Toricttt^yjiJ  tn   thj, 
Profcsior  u/  Chtmistry  tn  the  Ji/arj// 1 

Manual  of  Chemistry.   A  ( • 
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FBANKLAND,  JS.,  D.  C.  Z.,  F.  B.8.,  AJAPFf  F.  jB.,  F.  I.  C, 


Profettor  of  Chemittry  in  the  Normal  School 
of  Scieneet  London, 


AuitL  Prof,  of  Chcmittrv  in  th*  Normal 
School  of  Science^  London. 


Inorganio  Chemistry.    In  one  handsome  octavo  volume  of  677  pages  with  51 
woodcuts  and  2  plates.    Cloth,  $3.75 ;  leather,  $4.75. 


This  work  should  sapersede  other  worka  of  its 
oUsB  in  the  medical  colleges.  Itis  certainlv  better 
adapted  than  any  work  upon  chemistry, with  which 
we  are  acquainted,  to  impart  that  clear  and  full 
knowledge  of  the  science  which  students  of  med- 
icine should  hare.  Physicians  who  feel  that  their 
chemical  knowledge  is  behind  the  times,  would 
do  well  to  derote  some  of  their  leisure  time  to  the 
study  of  this  work.  The  descriptions  and  demon- 
strations are  made  so  plain  that  there  is  no  difR- 
culty  In  understanding  them.— Cincinnati  Medical 
Newi,  January,  1886. 


This  excellent  treatUe  will  not  fail  to  take  its 
place  as  one  of  the  very  best  on  the  subject  of 
which  it  treats.  AVe  have  been  much  pleased 
with  the  conoprehenslTe  and  lucid  manner  in 
which  the  dimculties  of  chemical  notation  and 
nomenclature  hare  been  cleared  up  by  the  writers. 
It  shows  on  every  page  that  the  problem  of 
rendering  the  obscurities  of  this  science  easy 
of   comprehension    has   long  and    successfully 


engaEi 
andSu 


ed  the  attention  of  the  authors.— ifodieai 
kirgical  Reporter,  October  31, 1886. 


FOWNBS,  GFOBGF,  Fh.  J). 

A  Manual  of  Elementary  Chemistry;  Theoretical  and  Practical.  Em- 
bodying Watts'  Physical  Inorganic  Chemistry.  New  American  edition.  In  one  lai^ 
royal  12mo.  volume  of  1061  pages,  with  168  illustrations  on  wood  and  a  colored  plaUk 
Cloth,  $2.75;  leather,  $3.25. 

Fowne^  Chemittry  has   been  a  standard  text- 1  chemistry  extant.— Cincinnati  Medical  News,  Oe- 
book  upon  chemistry  for  many  years.    Its  merits    tober,  1885. 

are  Tery  fiilly  known  by  chemists  and  physicians  '  Of  all  the  works  on  chemistry  intended  for  tha 
eTerywnere  In  this  country  and  in  England.  As  !  use  of  medical  students,  Fownes'  Chemietry  is 
the  science  has  advanced  by  the  making  of  new  !  perhaps  the  most  widely  used.  Its  populariqr  is 
discoreries,  the  work  has  been  rerised  so  as  to  based  upon  its  excellence.  This  last  edition  con- 
keep  it  abreast  of  the  times.  It  has  steadily  !  tains  all  of  the  material  found  in  the  preyions. 
maintained  its  position  as  a  textbook  with  medi-  ;  and  it  is  also  enriched  by  the  addition  of  Watts* 
cal  student*.    In  this  work  are  treated  fiilly :  Heat,    Phytical  and  Inorganic  Chemietry.    All  of  the  mat- 


Light  and  Electricity,  including  Magnetism.  The 
Influence  exerted  by  these  forces  in  chemical 
action  upon  health  and  disease,  etc.,  is  of  the  most 
important  kind,  and  should  be  familiar  to  every 
medical  practitioner.  We  can  commend  the 
work  as  ono  of  the   very  best  text-books    upon 


ter  is  brought  to  the  present  standpoint  of  chemi- 
cal knowledge.  We  may  safely  predict  for  this 
work  a  continuance  of  the  fame  and  favor  it  enioys 
among  medical  students.— iyTet^  OrUane  Medical 
and  Surgical  Journal,  March,  1886. 


ATTFIELJD,  JOHN,  Ph.  Ih, 

Profeseor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Oreat  Britain,  tic. 

Chemistry,  General,  Medical  and  Fharmaceutioal;  Including  the  Chem- 
istry of  the  U.  S.  Pharmacopoeia.  A  Manual  of  the  General  Principles  of  the  Science, 
and  their  Application  to  Medicine  and  Pharmacy.  A  new  American,  from  the  tenth 
English  edition,  specially  revised  hy  the  Author.  In  one  handsome  royal  12mo.  volume 
of  728  pages,  with  87  illustrations.    Cloth,  $2.50 ;  leather,  $3.00. 

A  text-book  which  passes  through  ten  editions 
in  sixteen  years  must  have  good  qualities.  This 
remark  is  certainly  applicable  to  Attfield's  Ghem-  |  nal,  .ipril,  1884. 


istry.  a  book  which  is  so  well  known  that  it  is 
hardly  necessary  to  do  more  than  note  the  appear- 
ance of  this  new  and  improved  edition.  It  seems, 
however,  desirable  to  point  out  that  feature  of  the 
book  which,  in  all  probability,  has  made  it  so 
popular.  There  can  oe  little  doubt  that  it  is  its 
thoroughlv  practical  character,  the  expression 
beins  used  in  its  best  sense.  The  author  under- 
etanos  what  the  student  ought  to  learn,  and  is  able 


to  put  himself  in  the  student's  place  and  to  appre- 
ciate his  state  of  mind.— Amerxean  Chemical  Jom> 


It  is  a  book  on  which  too  much  praise  cannot  be 
bestowed.  As  a  text-book  for  medical  schools  it 
is  unsurpassable  in  the  present  state  of  chemical 


science,  and  having  been  prepared  with  a  special 
view  towards  medicine  and  pharmacy,  it  is  alike 
Indispensable  to  all  persons  engaged  In  those  de- 


partments of  science.  It  incliicles  the  whole 
chemistry  of  the  lastPharmaooposia.— i\ic0e  MedA' 
eal  and  Surgical  Journal,  Jan.  1884. 


BLOXAM,  CHABLES  L., 

Profeteor  of  Chemietry  in  Kin^e  OoUege,  London, 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Lon- 
don edition,  thoroughly  revised  and  much  improyed.  In  one  very  handsome  octavo 
volume  of  727  pages,  with  292  illustrations.    Cloth,  $3.75 ;  leather,  fi75. 

the  best  manuals  of  general  chemistry  fn  the  Eng^ 
lish  language.— Detroa  Lancet^  Feb.  1884. 

Professor  Bloxam^s  book  is  a  very  satisfiRCtory 
one.  We  know  of  no  treatise  on  chemistry  which 
contains  so  much  practical  information  in  the 
same  number  of  pages.  The  book  can  be  readily 
adapted  not  only  to  the  needs  of  those  who  desir* 
a  tolerably  complete  course  of  chemistry,  but  also 
to  the  needs  of  those  who  desire  only  a  general 
knowledge  of  the  subject  We  take  pleasure  in 
recommending  this  work  both  as  a  satisfactory 
text- book,  and  sa  useful  book  of  reference. — B<»- 
ton  Medical  and  Surgical  Journal,  June  19, 1884. 


Comment  from  us  on  this  standard  work  is  al- 
most superfluous.  It  differs  widely  in  scope  and 
aim  fh>m  that  of  Attfleld,  and  in  its  way  is  equally 
beyond  criticism.  It  adopts  the  most  cUrect  meth- 
ods in  stating  the  principles,  hypotheses  and  facts 
of  the  science.  Its  language  is  so  terse  and  lucid, 
and  its  arrangement  of  matter  so  logical  in  se- 
quence that  the  student  never  has  occasion  to 
complain  that  chemistry  is  a  hard  study.  Much 
attention  is  paid  to  experimental  illustrations  oi 
chemical  principles  and  phenomena,  and  the 
mode  of  conducting  these  experiments.  The  book 
maintains  the  position  it  has  always  held  as  one  of 


BFMSFN,  IBA,  M.  JD.,  Fh.  D., 

Profeeeor  of  Chemietry  in  the  Johns  Hopkint  University,  BaUknore. 

Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu- 
tion of  Chemical  Gomx)       •      -'      ' -        -  -      -  — 
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CHABLES,  T.  CRANSTOVN,  M.  ID.,  F.  C.  8.,  M.  8., 

Formerly  A»st  Prof,  and  Demonst.  of  Chemittry  and  Chemieal  Phyiet^  Quem*t  ObiUff^,  Bdfaat 

The  Elements  of  Fhysioloeieal  and  Patholo^cal  Chemistry.     A 

Handl)Ook  for  Medical  Studenta  and  Practitionera.  Containing  a  general  account  of 
Nutrition,  Foods  an<l  Digestion,  and  the  Chemistry  of  the  Tissues,  Oreans,  Secretions  and 
Excretions  of  the  Body  in  Health  ami  in  Disease.  Together  with  the  methods  for  pre- 
paring or  separating  their  chief  constituents,  as  also  for  their  examination  in  detail,  and 
an  outline  syllabus  of  a  practical  course  of  instruction  for  students.  In  one  handsome  octayo 
volume  of  463  pages,  with  38  woodcuts  and  1  colored  plate.    Cloth,  $3.50. 

This  i9,  we  believe,  the  first  complete  work  of  '  haa  treated  it  in  a  competent  and  inHtructiTe  man- 
the  kind  in  the  English  language,  and  may  well  j  ner.  We  cannot  recommend  a  better  book  than 
serre  to  show  what  progress  is  being  made  in  medi-  the  present.  In  (act,  it  fills  a  gap  in  medical  texl- 
oine.  The  student  will  find  condensed  in  one  vol-  |  books,  and  that  is  a  thing  which  can  rarely  be  said 
ume  such  a  store  of  knowledge  as  would  formerly  {  nowadays.  Dr.  Charles  naa  devoted  much  space 
have  cost  him  much  reading  to  gather.  The  book  to  the  elucidation  of  urinary  myeteriea.  He  does 
vrill  fully  rei>ay  anyone  to  read,  and  every  library 
should  have  it  for  reference.— iVcw  Orleant  Medical 
and  Surgical  Journal^  April,  1885. 


books,  and  that  is  a  thing  which  can  rarely  be  said 
ly  !  nowadays.    Dr.  Charles  has  devoted  ma  * 
The  book    to  the  elucidation  of  urinary  myeteriea. 

this  with  much  detail,  and  yet  in  a  practical  and 
i_x-, .._.._.  jj^  fact,  the  author  has  filled 


I>r.  Charles  is  fully  impressed  with  the  import- 
ance and  practical  reach  of  his  subject^  and  he 


intelligible  manner. 

his  book  with  many  practical  hint».^ M^dicai  Rtt- 

ord,  l>ecember  20^  1884. 


HOFFMA2m,F.,A.M.,Ph.I>.f  &  POWEB  F.B.,  Ph.D., 

Public  Analyti  to  the  State  of  New  York,  Prof,  of  AnaU  Chem.  in  the  PKiL  CblL  of  Pkarmtaey. 

A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  Medicinal 
Chemicals  and  their  Preparations.  Being  a  Guide  for  the  Determination  of  their  Identity 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterations.  For  the  use  of 
Pharmacists,  Physicians^  Drus^ists  and  Manufacturing  Chemists  and  Pharmaceutical  and 
Medical  Students.  Third  eaition,  entirely  rewritten  and  much  enlarged,  in  one  very 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.    Cloth,  $4.25. 

We  congratulate  the  author  on  the  appearance 
of  the  third  edition  of  this  work,  published  for  the 
first  time  in  this  country  also.  It  is  admirable  and 
the  information  it  undertakes  to  supply  is  both 
extensive  and  trustworthy.    The  selection  of  pro- 

laea  for  determining  the  purity  of  the  substan- 

I  of  which  it  treats  is  excellent  and  the  descrip- 


tion of  them  singolarly  explielt.  Moreorer,  It  la 
exceptionally  free  ftom  tsrpograpbical  errors.  We 
have  no  hesitation  in  recommendinK  it  to  those 
who  are  engaged  either  in  the  manufSctare  or  the 
testing  of  medicinal  chemicala.~Iiondon  j 
eetUieeu  Journal  and  TraneaeUofUf  1883. 


CLOWES,  FBAJfK,  D.  8c.,  Landmi, 

Senior  Seienc&-Ma$ter  at  the  High  School,  NeweaaUe-under-LynUt  etc 

An  Elementary  Treatise  on  Fractioal  Chemistry  and  Qualitative 
Inorganic  Analysis.  Specially  adapted  for  use  in  the  Laboratories  of  Schools  and 
Colleges  and  by  Beginners.  Third  American  from  the  fourth  and  revised  Ensluh  edition. 
In  one  very  handsome  royal  12mo.  volume  of  387  pages,  with  55  illostrations.  Cloth, 
$2.50. 

We  may  simply  repeat  the  favorable  opinion  for  ohemical  work,  he  gradnally  unfolds  the  sqN 
which  we  expressed  after  the  examination  of  the  Jeet  firom  its  simpler  to  ita  moreeomplez  divtsiMia. 
previous  edition  of  this  work.  It  is  practical  in  ita  It  ia  the  most  readable  book  of  the  Kind  we  have 
aims,  and  accurate  and  concise  in  its  statements,  yet  seen,  and  Is  without  doubt  a  ayatomatiB* 
-~Afn»riean  Journal  of  Pharmacy,  Augaat,  1885.  Intelligible  and  tally  equipped  laboratory  guide 

The  style  is  clear,  the  language  terse  and  vigor-    and  text4)ook.— ifsebeal  Record,  July  la,  IMS. 
ona.    Beginning  with  a  list  of  apparatus  necessary 


BAZFE,  CHABLES  M.,  M.  J>.,  F.  B.  C.  P., 

Auietant  PhytUian  at  the  London  Hotpital, 

Clinical  Chemistry.    In  one  pocket-size  12mo.  volume  of  814  pages,  witli  15 
illustrations.    Limp  cloth,  red  edges,  $1.50.    See  Studentt^  Series  of  Manuals,  page  4. 

This  is  one  of  the  most  instructiye  little  works 
that  we  have  met  with  in  a  long  time.  The  author 
Isa    *      '  *  ...... 

'•    •  '  "•       '•  I  phy« 
plicat 


I  a  physician  and  physiologist,  as  well  as  a  ohem- 
it,  ooni>equently  the  book  ia  unqualifiedly  prac- 
tical, telling  the  physician  Just  what  he  ougnt  to 
know,  of  the  applications  of  chemistry  in  medi- 


cine. Dr.  Ralfe  is  thoroagbly  acquainted  with  the 
latent  oontributions  to  his  science,  and  it  is  quite 
refk^ahing  to  find  the  subject  dealt  with  ao  elsarly 
and  simply,  yet  in  such  evident  harmony  with  the 
modem  scientifio  methods  and  spirit.— Jfsdieal 
Beeerd,  Febmary  2,  USi. 


CLA88EN,  AZEXAJVDEM, 

Profeeeor  in  the  Royal  Polytechnic  School,  Aix4a-ChapelU, 

Elementary  Quantitative  Analysis.  Translated,  with  notes  and  additiooi,  by 
Edoab  F.  Smith.  Ph.  D.,  Assistant  Professor  of  Chemistry  in  the  Towne  Sdentiik  SdiooI» 
University  of  Penna.    In  one  12mo.  volome  of  324  pages,  with  36  illnst.    Cloth,  $2.00. 

It  is  probably  the  best  manual  of  an  elementary 
nature  extant,  insomuch  as  its  methods  are  the 
beat  It  teaches  by  examples,  commencing  with 
single  determinations,  followed  by  separations. 


and  then  advancing  to  the  analysis  of  minenili  aad 
saoh  prodneta  as  are  met  with  in  applied  <  * 
It  is  an  indiapenaable  book  mr  stud 


try.    It  is  an  indiapenaable  book  fnr  studenta  ia 
chemistry.— Boston  Journal  of  Ck&mistry,  Oot  UTS. 


GBEENE,  WILLIAM  H.,  M.  !>., 

Demonstrator  of  Chemittry  in  the  Medical  Departmmi  of  the  Univerwity  of  J 

A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.   Bued  apca  Bofv- 

man's  Medical  Chemistry.  In  one  l^na  ▼olome  of  810  pagea,  with  74  iUos.  Ooth,  $1.75. 

Uis  a  conoise  manual  of  three  handled  pages,  I  the  rtOQ8nitio&  of  eompcQBda  4iM  to  I 

ElvtnfMiexoeUent  snmmary  of  the  best  meSds    Qoodttioiia.    Tbe  detsetkm  ef  r  ' 
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BRUNTON,  T.  LAUDUB,  M.I>,,  D.8e.,  JP.B.8.,  JF.B.C.R, 

Lecturer  on  MaUria  Mediea  and  Therapeutiet  at  SL  Bixrtholomew'e  Hoepital,  London,  etc 

A  Text-book  of  Pharmacology,  Therapeutics  and  Materia  Medioa; 
Including!:  the  Pharmacj,  the  Physiological  Action  and  the  Therapeutical  Uses  of  Drugs. 
In  one  handsome  octavo  volume  of  1033  pages,  with  188  illustrations.  Cloth,  $5.50 ; 
leather,  $6.50. 


It  is  •  scientific  treatise  worthy  to  be  ranked  with 
the  highest  productions  in  physiology,  either  in 
onr  own  or  any  other  langange.  BTersrthing  is 
practical,  the  dry,  hard  facta  ot  physiology  being 
pressed  into  service  and  applied  to  the  treatment 
of  the  commonest  complaints.  The  information 
is  so  systematically  arranged  that  it  is  available 
for  immediate  use.  The  index  is  so  carefully 
compiled  that  a  reference  to  any  special  point  ia 
at  once  obtainable.  Dr.  Branton  is  never  satisfied 
with  Tague  generalities,  but  gives  clear  and  pre- 
cise directions  for  prescribing  the  various  drugs 
and  preparations.  We  congratulate  students  on 
being  at  last  placed  in  possession  of  a  scientific 
treatise  of  enormous  practical  importance.—?^ 
LoTnion  Lancet,  June  27, 1885. 

Of  all  the  numerous  publications  of  this  year 


upon  the  subject  of  Pharmacology  the  compre- 
hensive work  of  Brunton  is  clearly  the  most 
important,  and  is  beyond  question  the  foremost 
English  handbook  of  Materia  Mediea  and  Thera- 
peutics since  the  appearance  of  Pereira*s  Elements 
of  Materia  Medicaln  1842.  It  is  original  both  in 
the  arrangement  of  the  subjects  and  in  the  mode 
of  treatment^  and  develops  in  a  comprehensive 
manner  the  foundation  principles  of  the  science 
of  Pharmacology  without  leaving  the  needs  of  the 
practitioner  out  of  sight  for  an  instant.  In  Caot, 
the  author  has  written  a  book  which  deserves  to 
be  known  far  beyond  the  boundaries  of  England, 
and  can  serve  as  a  model  for  the  pharmacologioiu 
works  of  the  continent  on  account  of  its  happy 
combination  of  theory  with  practice.— FiircAowNi 
Jahreeberieht,  Berlin,  1886. 


BABTHOLOW,  ROBERTS,  A.  M.,  M.  J>.,  LL.  J>., 

Professor  of  Materia  Mediea  and  Oeneral  Therapeutics  in  the  J^erson  Medical  College  of  Phila- 
dclphia. 

New  Remedies  of  Indigenous  Source:  Their  Physiological  Actions  and 
Therapeutical  Uses.    In  one  octavo  volume  of  about  300  pages.     Preparing. 


PABBISH,  EDWABD, 

Late  Profeeeor  of  the  Theory  and  Practice  of  Pharmaey  in  the  Philadelphia  College  ofPharmaey. 
A  Treatise  on  Pharmacy :  designed  as  a  Text-book  for  the  Student,  and  aa  a 
Guide  for  the  Physician  and  Pharmaceutist.    With  many  Formube  and  Prescriptions. 
Fiflh  edition,  thoroughly  revised,  by  Thobcas  S.  Wieoakd,  Ph.  G.     In  one  handsome 
octavo  volume  of  1093  pages,  with  256  illustrations.    Cloth,  |5 ;  leather,  |6. 

No  thorough-going  pharmacist  will  fail  to  possess    Each  page  bears  eridence  of  the  care  bestowed 
himself  of  so  usemi  a  guide  to  practice,  and  no    upon  it,  and  cqnreys  valuable  information  from 


physician  who  properly  estimates  the  ralue  of  an 
accurate  knowledge  of  the  remedial  agents  em- 
ployed bv  him  in  daily  practice,  so  far  as  their 
miscibility,  compatibility  and  most effectiTC  meth- 
ods of  combination  are  concerned,  can  afford  to 
leare  this  work  out  of  the  list  of  their  works  of 
reference.  The  country  practitioner,  who  must 
alwiO^s  be  in  a  measure  hfs  own  pharmacist,  will 
find  ii  indispensable.— ZotMCvOfe  Medical  Newt, 
March  29, 1884. 

This  well-known  work  presents  itself  now  based 
upon  the  recently  revised  new  Pharmacopoeia. 


the  rich  store  of  the  editor's  experience.    In  fact, 
all  that  relates  to  practical  pharmacy— apparatus, 

Srocesses  and  dispensing— has  been  arranged  ana 
escribed  with  clearness  in  its  various  aspects,  so 
as  to  afford  aid  and  advice  alike  to  the  student  and 
to  the  practical  pharmacist.  The  work  is  Judi- 
ciously lllustratea  with  good  woodcuts — Ameriean 
Journal  of  Pharmacy,  January,  1884. 

There  is  nothing  to  equal  Parrish's  Phairmaey 
in  this  or  any  other  language.— ix>n€ion  PAarma- 
eeutieal  Journal. 


HEBMAim,  Dr.  L., 

Professor  of  Physiology  in  the  Universiiy  of  Zurich, 

Experimental  Pharmaoology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and  with 
extensive  additions,  by  Robert  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.  In  one  handsome  12mo.  volume  of  199  pages,  vrith  32 
illustrations.    Cloth,  $1.50.    

MAI8CS,  JOMNM.,  Fhar.  !>., 

Professor  of  Materia  Mediea  and  Botany  in  the  Philadelphia  College  of  Pharmaey, 

A  Manual  of  Organic  Materia  Mediea;  Being  a  Guide  to  Materia  Mediea  of 
the  Vegetable  and  Animal  Kingdoms.  For  the  use  of  Students,  Druggists,  Pharmadsti 
and  Physicians.  Third  edition  In  one  handsome  royal  12mo.  volume  of  about  550 
pages,  with  about  250  illustrations.    Shortly, 

BBJJCE,  J.  MITCHELL,  M.  J>.,  JF.  B.  C.  P., 

Physician  and  Lecturer  on  Matcna  Mediea  and  Therapouties  at  Charing  Oross  HospUal,  London, 
Materia  Mediea  and  Therapeutios.    An  Introduction  to  Rational  Treat- 
ment.   Fourth  edition.    In  one  pocket-size  12mo.  volume  of  591  pages.    Limp  cloUi, 
$1.50.    See  StuderUt^  Series  of  ManuaU,  page  4. 

GRIFFITH,  BOBEBT  FGZE8FLELD,  M.  I). 

A  Universal  Formulary,  containing  the  Methods  of  Prej[>aring  and  Adminuh 
tering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaoeiit- 
ists.  Third  edition,  thoroughly  revised,  widi  numerous  additions  by  Johh  M.  MAiftw^ 
Phar.D.,Profee0OT  of  MftteriA  Mediea  and  Botany  in  the  Philadelphia  (^^      of  Pfa 
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WAJSQUMABSOX,  BOBJEST,  M.  !>., 

A  Qqide  to  Therapeatio  mnd  MaXeriM  M edjcm^  TTiirt  1  i»nif  nfiiMi 
MciaUj  reriied  bj  the  Antiicir.  Enkigfd  and  adapCed  to  t&«  U.  &  PbuBMOoponl^ 
tmASK  WootfVURT,  M.D.    Is  one  hawfintne  I^beio.  Totammat  524  p^csL    Clotk,  fy», 

B^OB  »  p{fta  vhieb  brinM  belSi>r«  th«  reader  aU  the  phTrtnfa^jii'al  ■irtrmi  rrf  fha  toi  ilT<  J— ,  muJ  A<  iM»m 

«aM«ttai  poinu  vHh  ref«retica  to  th«  Dr«>|>erties  of  tiw  jbwih'  ia  whie^  ob— ihlj  fwfcoaf  aMrty^ 

4ms^    It  impreMM  th«ce  apoa  him  bi  meh  a  waif  var*  wktmtiaattdi  h^ra  obteiacd  frvaa  ft  nod  !•> 

Mio^aaMa  htm  totakaaei«arTi«vof  theaedooa  sclta— «ak»  a  vary  good  arnui«eaaasl,.    TW«Mlf 

of  BMdl«riiie«  aod  the  dia«>rd«r«d  condhkma  ia  ciiaptor  eoataiaiBK  raiaa  for  prcacrfttec  to  ascolh 

wlbeb  th^  mast  prora  oaefiit    Tba  doobte  eol-  ccac — Gtaaala  Jfad.  and  Swny.  riii  a  if,  Dae  Itft 

JBDE8,  BOBBBT  T.,  Jf.  J>^ 

Jfukf/m  Prf>fuM*ifr  of  0%ma»l  Medicim  in  HtMimud  Umwm»U§^  Jfafcuaf  Tijai  faiiL 

A  Text-Book  of  Materia  Medica  and  Therapeutica.  Inooeocto^ToliiBt 

of  about  600  pagei,  with  illofttratioiis.    In  prm. 

STILLi:,  AUFBBJD,  M.  JD.,  LL.  D., 

t^ofaaar  ef  Th4tfnf  *»^  f^raetiuof  Med.  andof  OinUal  M§d,imtJu  Vwh,  qf  i^mia, 

Therapeutioa  and  Materia  Medica.  A  SyBtematic  Treatise  on  Iha  Adim^ 
Um  of  Mtaidaai  XfeiiU,  VQc\udm%  iK^vt  DeKxvvtionL  and  HiatoiT.    Fomik  mi 
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COATS,  JOSEPH,  M.  2>.,  F.  JF.  P.  S., 

PathologiMi  to  the  OUugaw  Western  Infirmary. 

A  Treatise  on  Pathology.    In  one  very  handsome  octavo  yolnme  of  829  pages, 
with  339  beautiful  illustrations.    Cloth,  I5.&0;  leather,  $6.50. 


Th«  work  before  us  treats  the  subject  of  Path- 
ologT  more  extenslyely  than  it  Is  usually  treated 
in  simiUr  works.  Medical  students  as  well  «s 
physicians,  who  desire  a  work  for  study  or  refsr* 
ence,  that  treats  the  subjects  in  the  various  de- 
partments in  a  very  thorough  manner,  but  without 
prolixity,  will  certainly  giye  this  one  the  prefer- 
ence to  any  with  which  we  are  acquainted.  It  sets 
forth  the  most  recent  disooyeries,  exhibits,  in  an 
Interesting  manner,  the  changes  firom  a  normal 
condition  effected  in  structures  by  disease,  and 
points  out  the  characteristics  of  yarioos  morbid 
agencies,  so  that  they  can  be  easily  recognised.  But, 
not  limited  to  morbid  anatomy,it  explains  (Ully  how 
the  fiinctions  of  organs  are  disturbed  by  abnormal 
conditions.    There  is  nothing  belonging  to  its  de- 


partment  of  medicine  that  is  notas  ftilly  elucidated 
as  our  present  knowledge  will  tAmit^Oineinnati 
Medieat  News,  Oct  1883. 
One  of  the  best  features  of  this   reatise  consists 


profitable  and  pleasant  reading, 
author  Includes  in  his  descriptions,  general 
pathology  as  well  as  the  special  pathological  histol- 
ogy of  the  different  systems  and  organs.  He  has 
succeeded  in  offering  to  students  and  practition- 
ers a  thoroughly  acceptable  work.— Jf  edtecU  Benord, 
Deo.  22, 1883. 


GMEEN,  T.  HJSNBT,  M.  I>., 

Lecturer  on  Pathology  and  Morbid  Anatomy  at  Charino-Cfrou  Ho9fiUA  Medical  Sehoolt  London. 
Pathology  and  Morbid  Anatomy.     Finh  American  from  the  sixth  revised 
and  enlarged  English  edition.    In  one  very  handsome  octavo  volume  of  482  pages,  with 
150  tine  engravings.    Cloth,  $2.50. 


The  Csct  that  this  well-known  treatise  has  so 
rapidly  reached  its  sixth  edition  is  a  strong  eyi- 
dence  of  its  popularity.  The  author  is  to  be  con- 
gratulated upon  the  thoroughness  with  which  he 
has  prepared  this  work.  It  is  thoroughly  abreast 
with  all  the  most  recent  adyances  in  pathology. 
No  work  in  the  English  language  is  so  admirably 
adapted  to  the  wants  of  the  student  and  practi- 
tioner as  this,  and  we  would  recommend  it  most 
earnestly  to  eyery  one.— NaehvUU  Journal  of  Medi- 
cine and  Surgery^  Noy.  1884. 


An  extended  reyiew  of  such  a  well-known  book 
is  unnecessary.  We  had  already  regarded  tb•^ 
book  as  a  model  of  its  kind,  and  the  author's  as- 
surance that  he  belieyes  the  present  edition  to  be* 
fUUy  up  to  date  will  be  receiyed  as  suAcient. 
proof  that  nothfngof  importance  has  been  omitted^ 
The  book  has  been  most  careflilly  reyised,  aadl 
bears  upon  every  page  the  marks  of  the  care  and 
accuracy  that  have  won  for  it  an  international 
reputation. — New  York  Medical  and  Surgical  Jour- 
nia,  July  18, 1886. 


WOODHEAD,  G.  SIMS,  M.  D.,  F.  B.  C.  P.  E., 

Demonstrator  of  Pathology  in  the  University  of  Bdinburgfi. 
Practical  Pathology.    A  Manual  for  Students  and  Practitioners.    In  one  beau- 
tiful octavo  volume  of  497  pages,  with  136  exquisitely  colored  illustrations.    Cloth,  $6.00. 

themselyes  with  this  manual.     The  numerous 


It  forms  a  real  guide  for  the  student  and  practi- 
tioner who  is  thoroughly  in  earnest  in  his  en- 
deayor  to  see  for  himself  and  do  for  himself.  To 
the  laboratory  student  it  will  be  a  helpfiil  corn- 


drawings  are  not  fancied   pictures,   or   merely 
schematic  diagrams,  but  they  represent  falthfiilly 
_  the  actual  images  seen  under  the   microscope, 

panion,  and  all  those  who  may  wish  to  familiarise    The  author  merits  all  praise  for  haying  produced 
themselyes  with  modern  methods  of  examining  '  a  yaluable  work.— Afseit^  Record^  May  31, 1884. 
morbid  tissues  are  strongly  urged   to   proyide  | 

SCHlFER,  EDWARD  A.,  F.  B.  S., 

Assistant  Professor  of  Physiology  in  University  CoUege^  London. 

The  Essentials  of  Histology.     In  one  octavo  volume  of  246  pages,  with 
281  illustrations.    Cloth,  $2.25. 

This  admirable  work  wan  greatly  needed.  To 
those  who  are  familiar  with  the  author's  former 
"Course  of  Practical  Histology,"  the  book  needs 
no  recommendation.  It  has  been  written  with  the 
object  of  supplying  the  student  with  directions 
for  the  microscopical  examination  of  the  tissues, 
which  are  given  in  a  clear  and  understandable 
way.  Although  especially  adapted  for  laboratory 
work,  at  the  same  time  it  is  intended  to  serye  as 


an  elementary  text-book  of  histology,  comprising 
all  the  essential  facts  of  the  science,  but  omitting 
unimportant  details.  The  author  has  recom- 
mended only  those  methods  upon  which  long  ex- 
perience has  proyed  that  full  dependence  can  be 
placed.  The  strict  observance  of  this  plan  per- 
mits of  no  doubt,  and  makes  the  work  eminently 
satisfactory.— 7%«  Physician  and  Surgeon^  Julyi  1887. 


KLEIN,  E.,  M.  D.,  F.  R.  S., 

Joint  Lecturer  on  General  AnaL  and  Phys.  in  the  Med.  School  of  SL  Bartholomew's  Hosp.^  Londtm. 
Elements  of  Histolo^.  In  one  pocket-size  12mo.  volume  of  360  pages,  with  181 
illus.    Limp  cloth,  red  edges,  $1.50.    See  StvdtnU  Series  of  Manuals^  page  4. 


'iginally  intended  by  its 
al  for  medical  students. 


This  little  yolume,  ori 
able  author  as  a  manual 

contains  much  valuable  information,  systematio^ 
ally   arranged,  that   will   be   acceptable   to   the 

Seneral  practitioner.    It  gives  a  graphic  and  lucid 
escriptton  of  every  tissue  and  organ  in  the  hu- 


man body;  and,  while  small  in  size,  it  is  fViII  to 
overflowing  with  important  facts  in  regard  to  these 
multiform  and  complex  structures.  We  know  of 
no  book  of  its  size  that  will  prove  of  greater  yalue 
to  medical  students  and  practitioners  of  medi- 
cine.—TT^s  Southern  Practitioner^  Nov.  1883. 


PEPPER,  A.  J.,  M.  B.,  M.  S.,  F.  B.  C.  S., 

Surgeon  and  Lecturer  at  SL  Mary^s  Hospital,  London. 

Surgical  Pathology.     In  one  pocket-size  12rao.  volume  of  511  pages,  with  81 
illustrations.  Limp  cloth,  red  edges,  $2.00.    See  StiuienU^  Series  of  ManualSj  page  4. 


It  is  not  pretentious,  but  it  will  ^erve  exceed- 
ingly well  as  a  book  of  reference.  It  embodies  a 
flpreat  deal  of  matter,  extending  over  the  whole 
field  of  surgical  pathology.  Its  form  is  practical, 
its  language  is  dear,  and  the  information  set 
forth   is  well-arranged,  well-indexed  and  well- 

Comil  and  Banvier's 


illustrated.  The  student  will  find  in  it  nothing 
that  is  unnecessary.  The  list  of  subjects  ooyers 
the  whole  range  of  surgery.  The  book  sappUea  a 
very  manifest  want  and  should  meet  with  rao* 
cess.— i^sw  York  Medical  Journal,  May  81, 1881 
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FLINT,  AUSTIN,  M.  D., 

Prof,  of  the  Principla  and  PracUu  of  Med.  tmd  of  CUn.  Med.  in  BeUewe  HoepUal  Medical  CbUege,  N.  T. 

A  Treatise  on  the  Frinoiples  and  Praotioe  of  Medicine.  Dengned  for 
the  use  of  Students  and  Practitioners  of  Medicine.  New  (sixth)  edition^horouffhljr  re- 
yised  and  rewritten  by  the  Author,  assisted  by  William  H.  Welch,  M.  D^  Protesnr  of 
Pathology,  Johns  Hopkins  University,  Baltimore,  and  Ausmv  Fldtt,  Jb^  M.  D.,  LL.  D., 
Professor  of  Physiology,  Bellevue  Hospital  Medical  College,  N.  Y.  In  one  rery  handsome 
octavo  volume  of  about  1170  pages,  with  illustrations.  Cloth,  |5.50;  leather,  $6.50; 
very  handsome  half  Russia,  raised  bands,  |7.00. 


A  new  edition  of  a  work  of  such  established  rep- 
ntotion  as  Flint's  Medicine  needs  but  few  words  to 
oommend  it  to  notice.  It  may  in  truth  be  said  to 
embody  the  fruit  of  his  labors  in  clinical  medicine, 
ripened  by  the  exi>erience  of  a  long  life  devoted  to 
its  pursuit  America  may  well  be  proud  of  baring 
produced  a  man  whose  indefatigable  industry  and 
Kifts  of  genius  have  done  so  much  to  advance  med- 
icine: and  all  English-readins  students  must  be 
srateml  for  the  work  which  he  nas  left  behind  him. 
It  has  few  equals,  either  in  point  of  literary  excel- 
lence, or  of  scientific  learning,  and  no  one'can  fail 
to  study  its  pages  without  being  struck  bv  the  lu- 
cidity and  accuracy  which  characterise  them.  It 
is  qualities  such  as  these  which  render  it  so  valu- 
able for  its  purpose,  and  give  it  a  foremost  place 
among  the  text-books  of  this  generation. — The 
Lofndon  Lancet,  March  12, 1887. 

No  text-book  on  the  principles  and  practice  of 
medicine  has  ever  met  in  this  country  with  such 


general  approval  by  medical  ttndenta  and  praeti- 
loners  as  the  work  of  Professor  Flint.  In  all  the 
medical  colleges  of  the  United  States  It  is  the  fis- 
vorite  work  upon  Practice;  and,  aa  wa  have  stated 
before  In  alluding  to  It,  there  is  no  other  medical 
work  that  can  be  so  generally  found  in  the  1ibra> 
rles  of  physicians.  In  every  stata  and  territory 
of  thiavastcountry  the  book  that  will  be  most  likely 
to  be  found  in  the  ofBoe  of  a  medical  man,  whether 
in  city,  town.  villajEe,  or  at  soma  cross-roads,  i« 
Flint's  Praettee.  We  make  this  statement  to  a 
considerable  extent  fh>m  personal  obeervation,  and 
it  is  the  testimony  also  of  others.  An  examina* 
tion  shows  that  very  considerable  changes  hare 
been  made  in  the  sixth  edition.  The  work  may  on- 
doubtedly  be  regarded  as  fairly  representing  the 
present  state  of  the  science  of  medicine,  and  as 
reflecting  the  views  of  those  who  exemplify  in 
their  practice  the  present  stage  of  prograas  of  med- 
ical wct—Oineinnati  Medical  New,  Oct.  18S6. 


HAMTSHOBNB,  HENUT,  M.  D.,  LL.  J>., 

Lately  Professor  of  Hygiene  in  t?ie  University  of  Pennsylvania. 

Essentials  of  the  Principles  and  Practice  of  Medicine.  A  Handbook 
for  Students  and  Practitioners.  Filth  edition,  thoroughly  revised  and  rewritten.  In  ooe 
royal  12mo.  volume  of  669  pages,  with  144  illustrations.    Cloth,  $3l75  ;  half  bound,  $3.00. 


Within  the  compass  of  600  pages  it  treats  of  the 
cine,  general  pi 

laryngoscope,  ophthalmosooj 


pathology,  general 

lysical  oiagnosis  (including 


K>pe,  etc),  general  ther- 
cial  patholr " 


history  of  medicine,  eei 
symptomatology.andpny 
laryngoscope,  opnth^ 

apentics,  nosology, and  specfalpathology  and  prac- 
tice. There  is  a  wondernil  amount  of  information' 
contained  in  this  work,  and  it  is  one  of  the  best 
of  Its  kind  that  we  have  seen. — Olasgow  Medical 
Journal,  Nov.  1882. 

An  Indispensable  book.    No  work  ever  exhibited 
a  better  average  of  actual  practical  treatment  than 


this  one;  and  probably  not  one  writar  in  oar  day 
had  a  better  op  "^     —  ^  . 

condensing  all 


had  a  better  opportunity  than  Dr.  Hartsbome  for 
tl  the  views  of  eminent  practitioners 
Into  a  12mo.    The  numerous  illustrations  will  be 


very  useftil  to  students  especially.  Tho 
tials,  as  the  name  suKests,  are  not  intended  to 
supersede  the  text-books  of  Flint  and  Bartholow, 
but  they  are  the  most  valuable  in  affording  the 
means  to  see  at  a  glance  the  whole  literature  of  any 
disease,  and  the  most  valuable  treatment— CMcage 
Medical  Journal  and  Bxaminer,  April,  1882. 


BBI8TOWE,  JOHN  STEM,  M.  D.,  F.  B.  C.  JP., 

Physician  anA  Joint  Lecturer  on  Medicine  at  SL  Thomas*  Hospital,  London. 

A  Treatise  on  the  Practice  of  Medicine.  Second  American  edition,  revised 
by  the  Author.  Edited,  with  additions,  by  Jambb  H.  Hutchinson,  M.D.,phjrBician  to  the 
Pennsylvania  Hospital.  In  one  handsome  octavo  volume  of  1085  pages,  with  illuatratioos. 
Cloth,  $5.00 ;  leather,  $6.00;  very  handsome  half  Russia,  raised  ban<&,  $6.50. 


The  book  is  a  model  of  conciseness,  and  com- 
bines, as  successflilly  as  one  could  conceive  it  to 
be  possible,  an  encyclopeedlc  character  with  the 
smallest  dimensions.  It  differs  ft-om  other  admi- 
rable text-books  in  the  completeness  with  which 
it  covers  the  whole  field  of  medicine.—ificAH^an 
Medical  News,  May  10, 1880. 

His  accuracy  in  the  portraiture  of  disease,  his 
care  in  stating  subtle  points  of  diagnosis,  and  the 
(iaithftilly  given  pathology  of  abnormal  processes 
have  seldom  been  surpassed.  He  embraces  many 
diseases  not  usually  considered  to  belong  to  theory 


and  practice,  as  skin  diseases,  syphilis  and  insan- 
ity, but  they  will  not  be  objected  to  by  readers,  as 
he  has  studied  them  conscientiously,  and  drawn 
from  the  \lfB.^Medieal  and  Surgical  Bcporisr,  De- 
cember 20, 1879. 

The  reader  will  find  every  conceivable  fobfect 
connected  with  the  practice  of  medicine  aMy  pre- 
sented, in  a  style  at  once  dear,  iatarestinf  and 
concise.  The  additions  made  by  Dr.  Holcliinaoa 
are  appropriate  and  practical,  and  graatiy  add  to 
its  nserolneas  to  American  readers. — Bufalo  Me^ 
ical  and  Surgical  Journal,  March,  1880l 


WATSON,  SIB,  THOMAS,  M.  J>., 

Late  Physician  in  Ordinary  to  the  Queen. 

Lectures  on  the  Principles  and  Practice  of  Physic.  A  new  American 
from  the  fifth  English  edition.  Edited,  with  additions,  and  190  illustratioDa,  by  Hbtbt 
Habtshorne,  a.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  Univerai^of  Pemuylvania. 
In  two  large  octavo  volumes  of  1840  pages.    Clou,  |9.00 ;  leather,  fll.OO. 


LECTURES  ON  THE  STUDY  OP  FEVER.  By 
A.  Hudson,  M.  D.,  M.  R.  I.  A.  In  one  octavo 
volume  of  808  pages.    Cloth,  12.60. 

STOKES*  LECTURES  ON  FEVER.  Edited  by 
John  WUliam  Moore.  M.  D.,  F.  K.  Q.  C.  P.  In 
one  octavo  volume  of  280  pages.    Cloth,  tioo. 


A  TREATISE  ON  FEVER.    By  Bobbb*  D.  Lven, 
K.  O.  C.    In  one  8vo.  voL  of  854  pp.   Cloih,  tUft. 

LA  ROCHE  ON  YELLOW  FEVER,  eonsidarad  la 
its    Historical,    Pathological,    Stiologleal    aad 
ThanfMutioal  Relatiooa.  In  two  Ivm  and 
soma  octavo  volomaa  of  14M  pp.    Clotti«  HjOOl 
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For  Sale  by  Subacriptiim  Only* 


A  System  of  Practical  Medicine. 

BY  AMERICAN  AUTHORS. 

Edited  by  WILLIAM  PEPPER,  M.  D.,  LL.  D., 

PROVOST  AND  PROFESSOR  OF  THE  THEORY  AND  PRACTICE  OF  MEDICINE  AND  OF 
CIJNICAL  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSYLVANIA, 

AfldBted  by  Louis  Starr,  M.  D.,  Clinical  Professor  of  the  DiBeases  of  Children  in  the 
Hospital  of  the  University  of  Pennsylvania. 

The  eompleU  work,  in  five  volumes,  eoiUaining  5573  pageSf  with  198  illustrations^  is  just  ready. 
Price  per  volume,  cloth,  |5 ;  leather,  |6 ;  half  Russia,  raised  bands  and  open  baick,  $7. 

In  this  great  work  American  medicine  is  fur  the  first  time  reflected  by  its  worthiest 
teachers,  and  present^  in  the  full  development  of  the  practical  utilitv  which  is  its  pre- 
eminent characteriBtic  The  most  able  men — from  the  £ast  and  the  West,  from  the 
North  and  the  South,  from  all  the  prominent  centres  of  education,  and  from  all  the 
hospitals  which  afford  special  opportunities  for  studv  and  practice— have  united  in 
generous  rivalry  to  bring  together  this  vast  sj^gregate  of  specialized  experience. 

The  distinguished  editor  has  so  apportioned  the  work  that  to  each  author  has  been 
assigned  the  subject  which  he  is  peculiarly  fitted  to  discuss,  and  in  which  his  views 
will  be  accepted  as  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  will  therefore  find  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  times  turn  with  full  certainty  of  finding  what  he  needs 
in  its  most  recent  aspect,  whether  he  seeks  information  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  special  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  strictlv  surgioU^  it  embraces  the 
whole  domain  of  medicine,  including  the  departments  for  which  the  physician  is  accustomed 
to  rely  on  special  treatises,  such  aa  discMELses  of  women  and  children,  of  the  genito-urinary 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  authors  have  inserted  the  formulsB  which  they  have  found  most 
efficient  in  the  treatment  of  the  various  affections.  It  may  thus  be  truly  regarded  as  a 
CoBfPLETE  Library  of  PRAcricAii  Medicine,  and  the  general  practitioner  possessing  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  professional  duties. 

In  spite  of  every  effort  to  condense  the  vast  amount  of  practical  information  fhr- 
nished,  it  has  been  impossible  to  present  it  in  less  than  5  large  octavo  volumes,  containing 
about  5600  beautifully  printed  pages,  and  embodying  the  matter  of  about  15  ordinaxy 
octavos.    Illustrations  are  introouoed  wherever  requisite  to  elucidate  the  text. 

A  detailed  prospectus  wiU  be  sent  to  amy  address  on  application  to  the  publisherM, 

These  two  TolumesbrtDt  th!s  admirmble  work  I  phjaicUns  who  kta  Aomulaled  wJth  m,U  %he  rart?- 
to  ft  ctoee^  ffcod  fuily  im8t*iti  the  high  st»ndwJ  |  tfo9  of  cllmftla  iu  the  United  St»tiw«p  the  charMter 
'     ■  ■        ■         trll ' --  ^  --  --'         '  '" "' *  — .... 


reached  by  the  e&rlter  volumes ;  we  hftve  ouly 
Iberfi/brQ  to  «cha  the  eutoi^ium  pronouno^d  apoa 
thenii.  We  would  warmly  coDgmtulute  the  editor 
mad  hU  (^ollabomtJirs  ai  the  coucla^iOQ  of  their 
labo^riaUB  tft^k  on  the  (Vilmlrahto  maaner  io  which, 
thim  flftttto  lut^thej  h&re  performed  their  aeTeral 
duties*  Thpy;  hnv9  flucceeiied  In  prodQcing  a 
work  which  wiU  U)ag  rem&ia  a.  stAad^rd  work  of 
rsfereoce*  to  which  prflcttttcmers  will  look  for 
Kiii dance,  and  authar*  will  resort  to  for  fa<:!tB. 
From  aHterary  poiat  of  yHw,  the  work  in  wUhout 
aBrsflrioue  blemish,  and  in  respect^if  prodtiotloD, 
It  h*a  the  beautiful  finish  that  Amori^anii  alwaya 
Kive  their  WQrkH,^Edif]J>urijh  Mediifii  Jo\irnaL,  Jan. 

*  *  Th«  KresteiitdlstiDert We ly  American  work  oa 
the  practice  of  nsedklne,  and,  Indeed,  the  &tip«r- 
lative  Bdjecti¥B  woqUI  not  be  InappropriAM  were 
even  all  other  producLloaa  plncctii  in  compj^riaon. 
Aa  examicistlou  of  iho  Qre  volumen  is  eufflcieDt 
to  convince  one  uf  the  magnitude  of  the  ^nter^ 
^rtjke^,,  and  of  the  !»iicce9i4  which  ha9  attended  its 
fulfilmeQt.— TA*  Medienl  Ape,  July  26,  isatJ. 

Thl*  hujj'e  rolume  forms  a  ftttlDg  dose  to  the 

Seat  Byatem  of  medicine  which  in  eto  j^hort  a  time 
LB  won  HO  hi^h  a  j^jlace  in  medicat  hterature,  mndl 
has  done  inch  credit  to  the  profeMDn  jn  this 
oountry,  Among  the  twenty-three  ccmtributorM 
are  the  name«  of  the  kadit]^  aenrologints  In 
America^  and  mt39t  of  the  work  In  the  v'olume  ia  of 
Ibe  hleheat  order. — Sost^ft  M^ieat  sttd  ^rgk^i 
Jimrrutf^  Jnly  2t,  1887. 

We  coDHlder  it  one  of  the  ftfaodoflt  works  on 
PraetleaJ  Medics Ine  in  the  En^llflh  lanpia^.  It  Js 
a  work  of  which  the  profeMlioa   "  '"^  " 


of  the  fiolL  the  manners  and  cu0tom.«  of  th6  peo> 
I  pie,  etc.,  It  b  pecollarly  adapted  to  the  want* 
'  of  Amcrie&n  practillonen!*  of  medicine,  and  It 
Bo«ms  to  us  that  every  ooa  of  them  would  deelr* 
to  htive  IL  It  has  kwen  truly  called  a  *' Complete 
Library  of  Frnftical  Medicine,"  and  the  guneral 
practUloner  wiN  require  little  el^e  In  his  rouod 
of  professional  duties. — Oiritinnati  Mimical  Ntms^ 
March,  imt, 

Baich  of  the  Tolnmea  la  provided  wltb  a  moil 
copioEiii  Index,  and  the  work  altogether  promlaefl 
to  be  one  which  wili  add  much  to  the  medical 
tltermture  of  the  present  reaturr^  and  reflect  threat 
credit  upon  the  »choiarship  and  praettcaJ  Bfumen 
of  itfl  atilhors,— Tl^e  l^fnion  Lanr^t^  Oct*  3,  IBS5, 

The  feeling  nf  proud  §iatJ»«faction  with  which  the 
American  prnfL^Psion  se**  thlw,  its  repreaentatlve 
system  of  practical  medicine  j(«jiued  to  the  medi- 
cal world,  la  fully  justified  by  the  ehflracter  of  the 
worlc.  The  entire  ca.^te  of  the  ftystem  U  tn  ke«p- 
i UK  with  the  bei^t  thoughts  of  the  leaders  and  foi- 
lowers  of  onr  home  eichool  of  mediclue,  and  the 
combination  of  the  sclentlAf:;  atudy  of  disease  and 
the  pmctlqal  application  of  exact  and  exper^meo* 
tal  knowledge  to  the  treatment  of  human  mal- 
adloH,  makefl  every  one  of  us  share  in  the  prid^ 
that  haA  welcomed  Dr.  Pc^pper^i  labors.  Sheared 
of  the  proUJElty  that  wearlei^h  the  read  era  of  the 
German  echoof,  the  ariiclea  glean  these  Name 
fields  (cr  all  that  is  raluabte.  it  is  the  outoome 
of  Americau  hraitia,  and  Is  marked  throughout 
by  much  of  the  sturdy  !adeT>endence  of  thoyghi 
and  ri rig E nail ty  that  is  a  national  characterlayA, 
Yet  nowhere  in  there  lack  of  atudy 
adf aacftd  Ttowi  of  tbfl  < 


ms  Tiwuii  ^n^trn^  Ik.: 

ttlslHll^  r«»%  K^iMj  Mif%«ifaiai4^ 

Riimi  Uti<4«i^*«>C  itut  4ftui-  AiimlMr  -if  iltmnwliiiiM 


JiliKur  «M<i  {H«Mr  <<fMi«MClM.  jadbfiwasvaw  Item 


tHOt  »«n*t«i  f»  tCM  ^   fltt«^  3UWC  'VMB^kSfc  flttt     flUfc  fOE 

ftmrtmR  ^€  x»  'jcitut    Ic  ^wm  'Sxnmniit^HSr  jsm  rim   iaf 


jtmutkmtf.  f\%jim»m^  an  out  Lin^^mi.  MtmmoaL 

i«Aw^4nii  gufgiwft  «^ie»uu    Ul'^m 

1f^  MfUKOKJ^Jtuk  fXL  w^A^    CtciCkr  |2j253 
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XAJTSTEB^  THOMAS  MAWKBS,  JL  Hl 
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BABTHOLOW,  BOBUBTS,  A.  M.,  M.  J>.,  LL.  D., 

Prof,  of  Materia  M&Hea  and  Omeral  Therapmttict  in  the  Jtferton  MecL  CbU,  of  PhUa,,  etc 
Medical  Electricitv.    A  Practical  Treatise  on  the  ApplicationB  of  Electricity 
to  Medicine  and  Suivery.    New  (third)  edition.    In  one  very  handsome  octavo  volume  it 
^^1  pages,  with  110  illustrations.    Cloth;  $2.50.    Just  ready. 


The  fact  that  this  work  has  reached  its  third  edi- 
tion in  six  years,  and  that  it  ha9  been  kept  fUlly 
abreast  with  the  increasing  use  and  knowledge  of 
electricity.denionstrates  its  claim  to  be  considered 
a  practical  treatise  of  tried  value  to  the  profession. 
The  matter  added  to  the  present  edition  embraces 
the  roost  recent  advances  in  electrical  treatment. 
The  illustrations  are  abundant  and  clear,  and  the 
work  constitutes  a  full,  clear  and  concise  manual 
well  adapted  to  the  needs  of  both  student  and 
practitioner.—  The  Medical  yew$.  May  U,  1887. 

This  "practical  treatise  on  the  applications  of 
electricity  to  medicine  and  surgery  *'  has  grown  to 
be  so  important  a  work  that  every  practitioner 


should  read  it,  especially  when  it  is  recalled  what 
possibilities  lie  in  the  path  of  the  fiirther  study  of 
the  therapeutics  of  electricity.  Dr.  Bartholow  nas 
here  presented  the  profession  with  a  concise  work 
that,  beginning  with  elementary  descriptions  and 
principles,  sraduallv  grows,  page  by  page,  into  a 
magnificent ly  practical  treatise,  descrii)ing  opera- 
tions in  detail,  and  giving  records  of  suoceasea 
that  prove  electricity  to  be  marvellous  as  a  curative 
agent  in  many  forms  of  disease.  The  doctor  can- 
not  now  do  better  than  to  possess  himself  of  Dr. 
Bartholow's  treatise,  Just  as  it  is.—  Virginia  Medi- 
cal Monthly,  June,  1887. 


MICHABDSON,  B.  W.,  M.A.,  M.D.,  ZL.  D.,  F.B.8.,  F.8.A. 

FeUow  of  the  Royal  'College  of  Physidana,  london. 
Preventive  Medicine.    In  one  octavo  volume  oi  729  pages.    Cloth,  $4;  leather, 
|5 ;  very  handsome  half  Kuf sia,  raised  bands,  $5.50. 


Dr.  Richardson  has  succeeded  in  producing  a 
work  which  is  elevated  in  conception,  comprehen- 
Bive  in  scope,  scientific  in  character,  systematic  in 
arrangement,  and  which  is  written  in  a  clear,  con- 
cise and  pleasant  manner.  He  evinces  the  happy 
tuaulty  of  extracting  the  pith  of  what  is  known  on 
the  subject,  and  of  presenting  it  in  a  most  simple, 
intelligent  and  practical  form.  There  is  perhaps 
no  similar  work  written  for  the  eeneraf  public 
that  contains  such  a  complete,  reliable  and  instruc- 


tive collection  of  data  upon  the  diseases  common 
to  the  race,  their  origins,  causes,  and  the  measures 
for  their  prevention.  The  descriptions  of  diseases 
are  clear,  chaste  and  scholarly ;  the  discussion  of 
the  question  of  disease  is  comprehensive,  masterly 
and  ftiUy  abreast  with  the  latest  and  best  knowl- 
edge on  the  subject,  and  the  preventive  measure* 
advised  are  accurate,  explicit  and  reliable.— 7!lk« 
American  JourruU  of  the  Medical  Sciences,  April,  1884. 


HARTSHOBITE,  HENBT,  M.  D.,  LL.  D., 

Formerly  Profeeeor  of  Hygiene  in  the  University  of  Pemutylvania,  and  Profetaor  of  Physiology  and 
Diseases  of  Children  •»  the  Woman*s  Medical  College  of  Pennsylvania. 

A  Household  Manual  of  Medicine,  Surgery,  Nursing  and  Hygiene: 
For  Daily  Use  in  the  Preservation  of  Health  and  Care  of  the  Sick  and  Itljured,  with  an 
Introductory  Outline  of  Anatomy  and  Physiology.  In  one  very  handsome  royal  octavo 
volume  of  946  pages,  with  8  plates  and  283  engravings.  Cloth,  $4.00 ;  very  handsome 
half  Morocco,  |5.00.  

THE  YEAR-BOOK  OF  TREATMENT  FOR  1886. 

A  Comprehensive  and  Critical  Beview  for  Practitioners  of  Medi- 
cine.   In  one  12mo.  volume  of  309  pages,  bound  in  limp  cloth,  $1.25. 

This  "review"  includes  every  department  of  |  every  practitioner,  whether  he  be  a  general  one  or 

a  specialist    It  is  a  book  to  be  kept  on  the  office 


It  attempts  nothing  in  the  way  of  etiology,  diag- 
nosis or  symptoms,  but  limits  itself  to  the  ad- 
vances made  in  the  treatment  of  diseases,  injuries, 
etc.    The  work  seems  to  us  to  be  Invaluable  to 


table  for  continuous  reference.  An  excellent  in- 
dex to  subjects,  as  well  as  to  authors  quoted,  is 
appended.— nr^tftia  Medical  Monthly,  April,  I8S7. 


For  special  commutations  with  periodicals  see  page  3. 


TOE  TEAR'BOOK  OF  TREATMENT  FOR  1885. 

Similar  to  that  of  1886  above.    12mo.,  320  pages.    Limp  cloth,  $1.25. 

8CBREIBER,  DR.  JOSEPH. 

A  Manual  of  Treatment  by  Massage  and  Methodical  Muscle  Ex- 
ercise. Translated  by  Walteb  Mendelson,  M.  D.,  of  New  York.  In  one  handsome 
octavo  volume  of  278  pages,  with  117  fine  engravings.    Just  ready.    Cloth,  $2.75. 

science  of  mechanical  therapeutics,  adapted  to 
the  use  of  the  general  practitioner,  this  volume 
leaves  nothing  to  be  desired.  The  text  is  fully 
illustrated  by  well-drawn  woodcuts,  leaving  no 
room  for  obscurity  in  the  description  of  (he  vari- 
ous  manipulations  recommended.— ^f/anta  Medi- 
cal and  Surgical  Journal,  Aug.  1887. 


The  present  volume  will  do  much  to  establish 
mechanical  therapeutics  upon  a  scientific  basis. 
The  work  is  a  very  welcome  addition  to  the  library, 
and  we  heartily  recommend  it  to  our  readers  as 
a  8t«p  in  the  right  direction.— iVeio  York  Medical 
Journal.  July  10,  1887. 

As  a  thorough  and  satisfactory  exposition  of  the 


8TURGE8'  INTRODUCTION  TO  THE  STUDY 
OF  CLINICAL  MEDICINE.  Being  a  Guide  to 
the  Investigation  of  Disease.  In  one  handsome 
12mo.  volume  of  12T  pages.    Cloth,  fl.25. 

DAVIS'  CLINICAL  LECTURES  ON  VABI0U8 
IMPORTANT  DISEASES.  By  N.  S.  Datis, 
M.  D.  Edited  by  Fmaiik  H.  Davii,  M.  D.  Seoond 
edition.    12mo.  287  pages.    Cloth,  ILTft. 

TODD^S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISr 


PAVrS  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION; its  Disorders  and  their  Treatment 
From  the  second  Ix>ndon  edition.  In  one  octavo 
volume  of  238  pages.    Cloth,  §2.00. 

BARLOW'S  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  CoNnu, 
M.  D.    1  vol.  8T0.,  pp.  603.    Cloth,  §2.60. 

CHAMBERS*  MANUAX  OF  DIET  AND  REGIMEN 
IN  HEALTH  AND  SICKNESa  In  one  hand- 
some octavo  volume  of  302  pp.    CIo 
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one  octavo 


BOSS,  JAMES,  M.I).,  F.B.C.P.,  LL.D., 

StniOT  AuUtant  PhytieUm  to  Ou  ManehMter  Boyal  Infirmary, 

A  Handbook  on  Diseaaes  of  the  Nervous  System.     In 
yolume  of  725  pages,  with  184  illustrations.    Cloth,  $4.50 ;  leather,  $5.50. 

This  admirable  work  is  intended  for  students  of 
medicine  and  for  such  medical  menasliavenotime 
for  iensthy  treatises.  In  the  present  instance  the 
duty  of  arranging  the  vast  store  of  material  at  the 
disposal  of  the  author,  and  of  abridging  the  de- 
scription of  the  different  aspects  of  nerrous  dis- 
eases, has  been  performed  with  singular  skill,  and 
the  result  is  a  concise  and  philosophical  guide  to 


the  department  of  medicine  of  which  it  treats. 
Dr.  Ross  holds  such  a  high  scientific  position  that 
any  writings  which  bear  his  name  are  naturally 
expected  to  hare  the  impress  of  a  powerful  intel- 
lect. In  every  part  this  handbook  merits  the 
highest  praise,  and  will  no  doubt  be  found  of  the 
greatest  value  to  the  student  as  well  as  to  the  itno- 
titioner.— JStiin^Kr^A  MediealJoumat,  Jan.  1887. 


MITCHELL,  8.  WEIB,  M.  X)., 

Physician  to  Orthopmdie  Hotpital  and  tke  Infirmary  for  Diseates  of  the  Nervout  Syatmn,  PhiUu,  etc 

Leotnres  on  Diseaaes  *of  the  Nervous  System;  Especially  in  Women. 
Second  edition.    In  one  12mo.  volume  of  288  pages.    Cloth,  $1.75. 

teacbinflTs  the  stamp  of  authority  all  over  the 
realm  or  medicine.  The  work,  although  written 
by  a  specialist,  has  no  exclusive  character,  and 
the  general  practitioner  above  all  others  will  find 


No  work  in  our  language  develops  or  displays 
more  features  of  that  many-sided  affection,  hys- 
teria, or  gives  clearer  directions  for  its  different 
tiation,  or  sounder  sugeestions  relative  to  its 
general  management  ana  treatment  The  book 
IS  particularly  valuable  in  that  it  represents  in 
the  main  the  author's  own  clinical  studies,  which 
have  been  so  extensive  and  ft-uitful  as  to  give  his 


its  perusaJ  profitable,  since  it  deals  with  disease* 
which  he  frequently  encounters  and  must  essay 
to  treat.~il  mmcan  Praetitioner^  August,  1885. 


HAMLLTON,  ALLAN  McLAim,  M.  D., 

Attending  Phytidan  at  the  Hoepitalfor  Bpiieptiet  and  ParalyOeet  BlackwelPa  leland,  N.  F. 
Nervous  Diseases ;  Their  Description  and  Treatment.    Second  edition,  thoroughly 
revised  and  rewritten.   In  one  octavo  volume  of  598  pages,  with  72  illustrations.    Cloth,  $4. 


When  the  first  edition  of  this  good  book  appeared 
we  gave  it  our  emphatic  endorsement  and  the 

C stent  edition  enhances  our  appreciation  of  the 
k  and  its  author  as  a  safe  guide  to  students  of 
clinical  neurolosy.  One  of  the  best  and  most 
critical  of  English  neurological  journals.  Brain,  has 


characterized  this  book  as  the  best  of  its  kind  in 
any  language,  which  is  a  handsome  endorsement 
fh>m  an  exalted  source.  The  improvements  in  the 
new  edition,  and  the  additions  to  it,  will  lustifV  its 
purchase  even  by  those  who  possess  tne  old.— 
Alienist  and  NeurotogiMt,  April,  1882. 


TT7KB,  DAJVIJEL  SACK,  M.  D., 

Joint  Author  of  The  Manual  of  Psychological  Medicine,  etc. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  elucidate  the  Action  of  the  Imagination.  New  edition. 
Thoroughly  revbed  and  rewritten.  In  one  handsome  octavo  volume  of  467  pages,  with 
two  colored  plates.    Cloth,  |3.00. 

It  is  Impossible  to  peruse  these  interesting  chap- 
ters without  being  convinced  of  the  author's  per- 
fect sincerity,  impartiality,  and  thorough  mental 
grasp.  Dr.  Tuke  has  exhibited  the  requisite 
amount  of  scientific  address  on  all  occasions,  and 
the  more  intricate  the  phenomena  the  more  firmly 
has  he  adhered  to  a  physiological  and  rational 


method  of  interpretation.    Ouided  by  an  enlight- 
ened  deduction,   the  author  has  reclaimed  for 


commend  itself  to  every  thoughtful  understand- 
ing.—i^ew  York  Medical  Jbumo^  September  6, 1884. 


CLOV8TON,  THOMAS  8.,  M.  !>.,  F.  R.  C.  P.,  i.  B.  C.  8., 

Lecturer  on  Mental  Diseases  in  the  University  of  Edinburgh, 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix,  containing  an 
Abstract  of  the  Statutes  of  the  United  States  and  of  the  Several  States  and  Territories  re- 
lating to  the  Custody  of  the  Insane.  By  Charles  F.  Folsobc.  M.  D.,  Assistant  Professor 
of  Mental  Disease^  Med.  Dep.  of  Harvard  Univ.  In  one  hanasome  octavo  volume  of  541 
pages,  with  eight  lithographic  plates,  four  of  which  are  beautifully  colored.  Cloth,  $4. 
~  the  general  practitioner  in  guiding  him  to  a  diag- 

nosis and  indicating  the  treatment,  especially  m 
many  obscure  and  doubtftil  oases  of  mental  die- 
ease.  To  the  American  reader  Dr.  Folsom*s  Ap- 
pendix adds  greatlv  to  the  value  of  the  work,  and 
will  make  it  a  desirable  addition  to  efery  library. 
—American  Psychological  Journal,  July,  1884. 

*Dr.  Folsom's  Abstrtici  may  also  be  obtained  separately  in  one  octavo  volume  of 
108  pages.    Qoth,  f  1.50.    

SAVAGE,  GEOBGB  H.,  M.  J)., 

Lecturer  on  Mental  Diseases  at  Guy's  Hospital,  London, 
Insanity  and  Allied  Neuroses,  Practical  and  Clinical.    In  one  12mo.  vol. 
of  551  pages,  with  18  illus.    aoth,  <2.00.    See  Series  of  qinical  Manuals,  page  4. 

PLAYFAIB,  W.  S.,  M.  J).,  JF.  B.  C.  JP. 

The  Systematic  Treatment  of  Nerve  Prostration  and  Hysteria.    In 

one  handsome  small  12mo.  volume  of  97  pages.    Cloth,  |1.00. 

Bland 


The  practitioner  as  well  as  the  student  will  ae- 
oept  the  plain,  practical  teaching  of  the  author  as  a 
forward  step  in  the  literature  of  insanity.  It  is 
reft^shlng  to  find  a  physician  of  Dr.  Clouston's 
experience  and  high  reputation  giving  the  bed- 
sloe  notes  upon  which  nis  experience  has  been 
founded  and  his  mature  Judgment  established. 
Booh  clinical  observations  cannot  but  be  useftil  to 
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A8HSUB8T,  JOHN,  Jr.,  M.  !>., 

Profetwr  of  CXinical  Surgery,  Umv.  of  Pmna^  8urg§on  to  ths  BpiBCopal  SotpUal,  Philniilpkia, 

The  Principles  and  Practioe  of  Surgery.  New  (foarth)  edition,  enlargMl 
and  reyised.  In  one  large  and  handsome  octavo  volume  of  1114  pagee,  with  597  illiisti»> 
tions.    Cloth,  $6 ;  leather,  |7 ;  half  Russia,  |7.50. 


As  with  Brichsea  so  with  Ashhurst,  Its  position 
In  professional  faTor  is  established,  and  one  has 


now  but  to  notice  the  changes,  if  any,  in  theory 
and  practice,  that  are  apparent  in  the  present 
as  compared  with  the  preceding  edition,  pablished 


three  years  ago.  The  work  has  been  brought  well 
up  to  oate,  and  is  larger  and  better  illustrated  than 
before,  and  its  author  may  rest  assured  that  it  will 
certainly  have  a  "continuance  of  the  faror  with 
which  It  ha^  heretofore  been  receired."— TAs 
American  Journal  of  the  Medical  Science*,  Jan.  1886. 


Erery  advance  in  surgery  worth  notleew  chroal- 
ded  in  recent  literature,  has  been  aoicablv  rseof- 
nised  and  noted  in  its  proper  place.  Safllce  it  to 
say,  we  regard  AshhursVe  Surgery,  as  now  pr*' 
sented  in  the  fourth  edition,  as  the  beet  alagle 
Tolume  on  surgery  published  In  the  English  laa- 

Siiage,  valuable  alike  to  the  student  and  the  prae- 
tioner,  to  the  one  as  a  text-book,  to  the  other  ss 
a  manual  of  practical  surgery.  With  ple«rare  we 
give  this  volume  our  endorsement  in  fkill.— 5fv 
Orteana  Med{etU  and  Surgical  Journal,  Jan^  lt86. 


OBOSS,  8.  !>.,  M.  !>.,  ii.  !>.,  D.  C.  L.  Oxan.,  LL.  D. 

Cantdb.f 

Bmeritue  Professor  of  Surgery  in  the  Jefferson  Medical  OoUegt  of  Philadelphia. 
A  System  of  Snrgerjr :    Pathological,  Diagnoetic,  Therapeutic  and  Opermtive. 
Sixth  edition,  thoroughly  revised  and  greatly  improved.    In  two  large  and  beautifully- 

Srinted  imperial  octavo  volumes  containing  2382  pages,  illustrated  by  1623  engraviDgk 
trongly  bound  in  leather,  raised  bands,  $15 ;  half  Hussia,  raised  bands,  |16. 

Dr.  Gross'  System  of  Suraery  has  long  been  the  I  His  System  oj  Surgery,  which,  since  Its  first  edi> 
standard  work  on  that  sunject  for  students  and  |  tion  in  1859,  has  been  a  standard  work  in  this 
practitioners.— London  LanMt,  May  10, 1884.  |  country  as  well  as  in  America,  in  **the  whole 

The  work  as  a  whole  needs  no  commendation,  domain  of  surgery,"  tells  how  earnest  and  labort> 
Many  years  ago  it  earned  for  itself  the  enviable  ous  and  wise  a  surgeon  he  was.  how  thoroughly 
reputation  of  the  leading  American  work  on  sur-  ;  he  appreciated  the  work  done  by  men  in  other 
gery.  and  it  is  still  capable  of  maintaining  that  I  countries,  and  how  much  he  contributed  to  pro- 
standard.  A  considerable  amount  of  new  material  mote  the  science  and  practice  of  surgery  in  his 
has  been  introduced,  and  altogether  the  distin-  I  own.  There  has  been  no  man  to  whom  America 
gulshed  author  has  reason  to  be  satisfied  that  he  ,  is  so  much  indebted  in  this  respect  as  the  Nestor 
has  placed  the  work  fUlIy  abreast  of  the  state  of  |  of  surgery.— £ri(if  A  Medical  Journal,  May  10, 18U. 
our  knowledge.— JIfed.  Becord,  Nov.  18, 1882. 


DBUITT,  BOBEBT,  M.  B.  C.  8.,  etc. 

Manual  of  Modem  Surgery.  Twelfth  edition,  thoroughly  revised  by  Stax- 
LEY  Boyd,  M.  B.,  B.  S.,  F.  R.  C.  S.  In  one  8vo.  volume  of  965  pages,  with  373  illustra- 
tions.   Cloth,  $4 ;  leather,  $5. 

FROM  THE  EDITOR'S  PREFACE  TO  THE  TWELFTH  EDITION. 
Few  works  have  been  more  widely  known  and  appreciated  than  Dniitt*8  "  Sureery." 
In  England  I  am  informed  that  60,000  copies  have  been  sold,  whilst  in  America  it  has 
been  so  highly  appreciated  that  a  copy  was  issued  by  the  Government  to  each  surgeon 
serving  in  the  Federal  Army  during  the  great  Civil* War.  The  twelfth  eiiition  dififera 
much  from  the  eleventh ;  scarcely  a  paragraph  of  the  latter  remains  unaltered.  In  spite 
of  my  utmost  endeavors  to  compress,  the  book  has  increased  considerably  in  size.  This 
is  due  to  manv  causes,  especially  to  the  greatly  increased  range  of  subjects  with  which  I 
have  had  to  (leal,  to  the  replacement  of  manv  old  illustrations  by  a  number  of  consider- 
ably larger  ones,  and  to  the  addition  of  a  copious  index. 


GIBNBT,  V.  p.,  M.  D., 

Surgeon  to  the  Orthopaedic  Hospital,  New  York,  etc. 
Orthopeedic  Surgery.    For  the  use  of  Practitioners  and  Students.    In  one  hand- 
some octavo  volume,  profusely  illustrated.    Preparing. 

BOBBBT8,  JOHN  B.,  A.  M.,  M,  B., 

'Lecturer  on  Anatomy  and  on  Operative  Surgery  at  th«  Philadelphia  School  of  Anatomy. 

The  Principles  and  Practice  of  Modem  Surgery.  FortheuseofStudenu 
and  Practitioners  of  Meilicine  and  Surgery.  In  one  very  handsome  octavo  volume  of  about 
500  pages,  with  many  illustrations.    Preparing, 

BELLAMY,  EBWABB,  F.  B.  C.  8., 

Surgeon  and  Lecturer  on  Surgery  at  Charing  Cross  Hospital,  London. 
Operative  Surgery.    Shortly.    See  Student^  Series  of  ManuaU,  page  4. 

BALL,  CHABLE8  B.,  M.  Ch.,  Bub.,  F.  B.  C.  8.  JE., 

Surgeon  and  Teacher  at  Sir  P.  Dun's  Hospital,  I>ublin. 

Diseases  of  the  Bectum  and  Anus.    In  one  12mo.  volume  of  550 
Preparing.     See  Series  of  Clinical  ManvaU,  page  4. 


Pi««fc 


MILLER'S  PRACTICE  OF  SURGERY.     Fourth  j 
and  rerUed  American  flrom  th«  last  Edinburgh 


MILLER'S  PRINCIPLSB  OF  8UBOKRT.  F^orth 
Amartoaa  from  tha  third  Bdlnbazsh  adtttoB.  la 
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EBICHSEN,  JOHN  E.,  F.  B.  8.,  F.  JB.  C.  8., 

Profestor  of  Surgery  in  Vmoertity  OolUge,  London.  Ue, 
The  Science  and  Art  of  Snrgerv ;  Being  a  Treatise  on  Soigical  Injuries,  Dis- 
eaaes  and  Operations.    From  the  eighth  and  enlarg^  English  edition.    In  two  lai^e  and 
beaotiful    octavo    volumes  of  2316   P^f^  illustrated   with  984  engravings  on  wood. 
Cloth,  $9;  leather,  raised  bands,  |11 ;  naif  Eussia,  raised  bands,  $12. 

years  and  maintaining  during  that  period  a  re< 


In  noticing  the  eighth  edition  of  this  well- 
known  work:,  it  would  appear  superfluone  to  say 
more  than  that  it  has,  like  its  predecessors,  been 
brought  folly  up  to  the  times,  and  is  in  conse- 
quence one  of  the  best  treatises  upon  surs^rythat 
has  ever  been  peUned  by  one  man.  We  nave  al- 
ways reg^ed  'The  Science  and  Art  of  Surgerv** 
as  one  of  the  best  surgical  text-books  in  the 
Enftlish  language,  and  this  eighth^  edition  only 

>nfl; 


We  take  great 
it  to  our  read- 


oonfirms  our  previous  opinion, 
pleasure  in  cordially  commendlnf 
ers.— The  Medical  Newa,  April  11,  U 
After  being  before  the   profession   for  thirty 


putation  as  a  leading  work  on  surgery,  there  is  not 
much  to  be  said  in  the  way  of  comment  or  criti* 
cism.  That  it  still  holds  its  own  goes  without  say- 
ing. The  author  inftises  into  it  his  large  experi- 
ence and  ripe  judgment  Wedded  to  no  school, 
committed  to  no  theory,  biassed  by  no  hobby,  he 
imparts  an  honest  personality  in  his  obserrations, 
ana  his  teachings  are  the  rulings  of  an  impartial 
Judse.  Such  men  are  alwavs  safe  guides,  and  their 
works  stand  the  tests  of  time  and  experience. 
Such  an  author  is  Erichsen,  and  such  a  work  is  his 
Surgery.—Medieal  Beeord,  Feb.  21, 1886. 


BMTJJfT,  THOMAS,  F.  B,  C.  8., 

Surgeon  and  Lecturer  on  Surgery  at  Ouj/'e  Hoepital,  London, 
The  Practice  of  Surgery.    Fourth  American  from  the  fourth  and  revised  Ens^ 
lish  edition.    In  one  large  and  very  handsome  imperial  octavo  volume  of  1040  pages,  wiUi 
727  illustrations.    Cloth,  $6.60;  leather,  $7.50;  half  Russia,  $8.00. 

The  fourth  edition  of  this  work  is  fiilly  abreast  l  books  for  the  medical  student  Almost  every 
nf  the  times.  The  author  handles  his  subjects  |  topic  in  surgery  is  presented  in  such  a  form  as  to 
with  that  degree  of  Judgment  and  skill  which  is  •  enable  the  busy  practitioner  to  review  any  subject 
attained  by  vears  of  patient  toil  and  varied  ex- ;  in  every-day  practice  in  a  short  time.  No  time  is 
perience.  The  present  edition  is  a  thorough  re- !  lost  with  useless  theories  or  superfluous  verbiage, 
vision  of  those  which  preceded  it,  with  much  new  i  In  short,  the  work  is  eminently  clear,  logical  and 
matter  added.  His  diction  is  so  graceful  and  !  practical.— C^iea^o  Medical  Journal  and  Examiner, 
logical,  and  his  explanations  are  so  lucid,  as  to '  April,  1886. 
place  the  work  among  the  highest  order  of  text- 1 

By  the  same  Author. 
Diseases  of  the  Breast.   In  one  12mo.  volume.  Preparing.  See  Series  of  Clini4sal 
ManualSf  page  4.  

TRBrBS,  JFBEDBBICK,  F.  B.  C.  8., 

Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  Enqland. 
A  Manual   of  Surgery.    In  Treatises  by  Various  Authors.     In  three  12mo. 
volumes,  containing  1866  pages,  with  213  engravings.    Price  per  volume,  cloth,  $2.     See 
Studenttr  Series  of  Mdnuals,  page  4. 


We  have  here  the  opinions  of  thirty-three 
authors,  in  an  encyclopsedic  form  for  easy  and 
ready  reference.  The  three  volumes  embrace 
every  variety  of  surgical  affections  likely  to  be 
met  with,  the  paragraphs  are  short  and  pitny,  and 
the  salient  pomts  and  the  beginnings  or  new  sub- 
jects are  always  printed  in  extra-heavy  tvpe,  so 
that  a  person  may  find  whatever  information  he 
may  be  in  need  of  at  a  moment's  glance.— Oin- 
einnati  Laneet-CUniCjAugust  21, 1886. 

The  hand  of  Mr.  Treves  is  evident  throughout 


in  the  choice,  arrangement  and  logical  sequence  of 
the  subjects.  Every  topic,  as  far  as  observed,  is 
treated  with  a  fulness  of  essential  detail,  which  la 
somewhat  surprising.  Another  characteristic  of  the 
work  is  the  well-nigh  universal  acceptance  of  mod- 
em and  progressive  views  of  pathology  and  treat- 
ment. The  entire  work  Is  conceived  and  executed 
in  a  scientific  spirit  It  contains  the  bone  and  mar^ 
row  of  modern  surgery.— ylniui/«  ol  Surgery,  Oct. 
1886.  ^ 


BUTLIK,  HEJVJRT  T.,  F.  B.  C.  8., 

Assistant  Surgeon  to  St.  Bartholomeic's  Hospital^  London. 
Diseases    of  the  Toneue.     In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  3  woodcuts.    Cloth,  $3.50.    See  Series  of  Ctiniecd  Manuals^  page  4. 

venientlv  scattered  through  general  works  on  sur- 


The  language  of  the  text  is  clear  and  concise, 
The  author  has  aimed  to  state  facts  rather  than  to 
express  opinions,  and  has  compressed  within  the 
compass  of  this  small  volume  the  pathology,  etiol- 
ogy, etc.,  of  diseases  of  the  tongue  that  are  incon- 


gerv  and  the  practice  of  medicine.  The  physician 
and  surgeon  will  appreciate  its  value  as  an  aid  and 
guide.— P*y«i«an  and  Surgeon,  Sept.  1886. 


TBEVB8,  FBEDEBICKf  F.  B.  C.  8., 

Surgeon  to  and  Lecturer  on  Surgery  at  the  London  HospitaL 

Intestinal  Obslsruotion.    In  one  pocket-size  12mo.  volume  of  522  pages,  with  60 
illustrations.  Limp  cloth,  blue  edges,  $2.00.    See  Series  of  Clinical  Manxuds,  page  4. 
A  standard  work  on  a  subject  that  has  not  been  1  Justice  to  the  author  in  a  few  paragraphs.    Inlee- 
1  comprehensively  treated  Dy  any  contemporaiy  I  ttnaZ  Obstruction  is  a  work   that   will 

ivT€ 


comprehensively  treated  Dy  any  contemporaiy  I  rtna<  uostructuin  is  a  work  tnat  wUl  prove 
Enelish  writer.    Its  completeness  renders  a  full  |  equal  value  to  the  practitioner,  the  student, 

Tew  difficult,  since  every  chapter  deserves  mi-  :  pathologist,  the  nhvsician  and  the  operating 
nute  attention,  and  it  is  impossible  to  do  thorough  |  gBon.— British  Medical  Journal,  Jan.  81, 1885. 
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GOULD,  A.  PEABCE,  M.  8.,  M.  B.,  F.  B. 

Ai^sistant  Surgeon  to  Middlesex  Hospital. 

Elements  of  Surgical  Diagnosis.    In  one  pocket-size  12mo.  volume  of  589 
pages.    Cloth,  $2.00.    See  Student^  Series  of  Manuals^  page  4. 


PIRRIE*8    PRINCIPLES 
SURGSBT. 


AND    PRACTICE  OF  I  BEET'S  OPERATIVE  SURGERY.  In  c 


Lea  BmarasaB^  k  Oo/s  PuBUOiTioiFa — Bnr^eiTt  Ftaci  OMoc 


m  A^S^^te^i^r%teora^l  ^dP^  O?  TREATISE  BY 

I  ^  loKV  H,  YAicmAm^  IL  D^  Smns  U  the  Emoopftl  and  St.  JoKph'i 

■  nihartiihii.  Mrirrrfl  lyafvrai  tf  tbin^^^^iw uT  Aa mprt  mdnenl  Amenc«Q  i 

■  b  Ant  b^F  «^  i-BTlMMai  ^P«U  «si»v  volmMi  Q»t&ming  3137  4oAli^ 
^^^1  oiJ^aBiid  P^ii^  vU  f71  illatfniiiiai  on  wood  ud  13  litbognphlc  pluses,  bcaxillHT 
^B  ■Iwiif     Mn  fv  ««,  tMhi.iUlM;  laiii»,  f21.00;  hall  Bumlk,  $2150.    .&U  ««%% 

B^— ^ _ 

.   &i«»iraiT  fen 

**-  •—**.--  ***^ 

r.     We  cmn  ^nly 

-  ^  ■  =itry  mod  (Cr*-*:,  »...i*,*-  «-( 


~  Ilea  sad  Fnntioo  of  Ope^mtird  Surgety.    N«v  {womid}  «d 

I  cdl&n.    1a  <at  TOT  kndnae  oetero  tcdaoaa  of  S9S  pi««^  villi 

»  fcmliiirttei  iliia  ttw  p^ti»lM  ■•  wiM  ^  ifce    Tba  itiiifri|rtfipiq<^|w^iii»^ffe>J^ 
■Mpqin  mfMiFfcinlfr  11111.1  or    T^mmU^me^mm^   aad  Ifet  «pAtoM  «amMiii4  m  «oawi-^al>p«  and 
tli  1«UimlHi«wiiiii  lii  TrijI^TMii  111   I  ITT-^    )iidleliHii>    TIl* gwft i nataa g^at en 

af  ifeB  ft  Bff  wy»y  w  pg»ffi«N  >>^    8fa»h<*    7%i4MieM  J'oH^^of  ^  AF«4h»ISI 

STLMSOIf,  LBWI8  A.9B.A.9M.  JD., 

iVof<»aoroff«fc>loy»<«lilBifaw3(ta<  Qmig^mtgtf  tkMOtjf^Nwm  York,  amrgmm  m^  { 
to  6dUnu  HfmUd^  Smrfmm  to  Om  I^mikgUrim  BmpUaL,  Nm  Tort.  Uc 
A  iffi^TiiuLl  of  OperstiTe  Surgenr.    New  (second)  edition.    In  one  Teiy  hand- 
tome  royal  12ma  Tolume  of  503  pases,  with  S42  illaBtntioo&    Cloth,  $2.50. 

Thers  is  mlwm  room  for  a  good  book«  so  that  |  olfeded  in  opeiatiT«  motliods  and  proeednrM  by 
vhile  manj  works  on  operatire  sarg<erT  most  be  j  tha  Mrtteaptie  sjsc«n«  mad  has  added  aa  aooooat 
oonsiderod  superflooos,  that  of  Dr.  Samson  has  of  maar  nov  opentteos  and  variatkaw  ia  tta 
held  iu  own.  The  aathor  knows  the  diffieolt  ait  steps  of  older  operstioBSL  We  do  not  dssirt  Is 
of  oondensstioo.  Thos  the  msnnal  serres  as  a  <  axtol  this  mnaoal  above  maaj  exeaUeat  stsndiril 
work  of  reference,  and  at  the  same  time  as  a  |  British  pohlieatioBs  oT  the  same  elaas,  stiU  ws  bs- 
handr  goide.  It  teaches  what  tt  pcofcsse^  the  i  Uere  that  H  eoatsins  mneh  that  is  worthy  of  inl- 
steps  of  operatioos.  In  this  edition  Dr.  Stimaon  tatioa.— ArilU  JTsdienl  ^Mwnai,  Jaa.  t^  1«7. 
has  sought  to  Indicate  the  eliaages  that  have  basa  | 

By  the  saniie  Author. 
A  Practical  Treatiae  on  Fracturea.    In  one  Teiy  handaome  octa;fo  toIbbm  «t 
598  pages,  with  360  beaatiinl  illostratiou.    Qodi,  $4.75 ;  leather,  $5.75l 

The  aathor  has  giTon  to  the  medical  professiea  '■  oogh.  Tbeehapterson  repair  of  fraotnxas  sad  thilr 
ia  this  treatise  on  fractorso  what  is  likely  to  be-  i  trsatmeat  show  him  not  oa^  to  be  a  pftKbaad  ilB- 
oome  a  standard  work  on  thesob|eet  Itiseertidbi^  1  deat,  b^  likewfss  apraetfeal  surgaoa  sadpslhsl^ 

k  of  toa  difltesat  ftsB^ 


not  sorpMsed  by  any  work  written  in  the  Bngilsh, !  gtsL    Hismodeoft  

or,  for  that  matter,  any  other  langnaiea.    Tbean>  |  arss is emineattr aooad and  practiesL  Weeoarfiw 
thor  tells  OS  in  a  short,  concise  and  comprshaaslTS    this  work  one  or  the  boat  oafraekarss:  sadltvfl 


manner,a]l  that  is  known  about  his  soMecL  There  I  be  weleomed  aot  oalr  asatazt-book,bat  sfes  by 
is  nothing  scanty  or  saperfidal  about  n,  as  ia  most !  the  snmoa  in  ftill  praetfea.— JT.  a  JTsiiiai  wd 
other  treatises;  on  the  contrary,  ererything  is  thor>  j  Awyiesl/iiHsl,  March,  UB. 

MABSS,  HOWJLBD,  F.  B.  C,  JSL, 

Smior  AuisUmt  Smrgeon  to  and  Loetmrer  cm  itasfssiy  «t  &  Barihoicmmt^t  HcnUml^  rwalos 

Diseases  of  the  Joints.    In  one  12ma  Tolome  of  468  pages,  inth  64  woodeoli 
and  a  oolored  plate.    aoth,$2.00.    See  ^riet  o/*  dtatealiraaaa^i^  page  4. 

PICK,  T.  ncKJBBnro,  f.  b.  c.  &, 

Air^soM  to  amd  htttmrm'  cm  Burgery  at  8L  Ocorg^t  Hocpiiml^  Lomdam^ 

Praotorea  and  Dislocations.    In  one  12nx>.  Tolome  of  530  dmml  vilh  II 
iUoftntioiM.    limp^JboO^^^.   ^«t  Senm  <4  OUaM»il  ATtmaak.  page  4. 
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BVBNETT.  CHABLBS  S.,  A,  M.,  M.  !>., 

Professor  of  Otologv  in  the  Philadelphia  PolycUnie ;  Pretidmt  of  the  American  Ototogieal  Soeitty. 

The  Ear.  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  TreatJBe 
for  the  use  of  Medical  Students  and  Practitioners.  New  (second)  edition.  In  one  handsome 
octavo  volume  of  580  pages,  with  107  illustrations.   Cloth,  $4.00 ;  leather,  $5.00. 


We  note  with  pleanure  the  Appearance  of  a  second 
edition  of  this  raloable  work.  When  it  first  came 
out  it  was  accepted  by  the  profession  as  one  of 
the  standard  works  on  modern  aural  surgerv  in 
the  English  language;  and  in  his  second  edition 
Dr.  Burnett  has  fiillv  maintained  his  reputation, 
for  the  book  is  replete  with  valuable  information 
and  suggestions.    The  revision  has  been  care  Ail  ly 


carried  out,  and  much  new  matter  added.  Dr. 
Burnett's  work  must  be  regarded  as  a  yerj  vaiu»< 
ble  contribution  to  aural  surgery,  not  only  on 
account  of  its  comprehensiveness,  but  because  it 
contains  the  results  of  the  careftil  personal  observa- 
tion and  experience  of  this  eminent  aural  surgeon. 
—London  Lancet^  Feb.  21, 1886. 


POLITZEB,  ADAM, 

Imperial' Royal  Prof,  of  Aural  Therap.  in  the  Univ.  of  Vienna, 

A  Text-Book  of  the  Ear  and  its  Diseases.  Translated,  at  the  Author's  re- 
quest, by  James  Pattebson  Cassklls,  M.  D.,  M.  R.  C.  S.  In  one  handsome  octavo  vol- 
ume of  800  pages,  with  257  original  illustrations.    Cloth,  $5.50. 


The  work  itself  we  do  not  hesitate  to  pronounce 
the  be^t  upon  the  subject  of  aural  diseases  which 
has  erer  appeared,  systematic  without  being  too 
difftise  on  obsolete  subjects,  and  eminently  prac- 
tical in  every  sense.  The  anatomical  descriptions 
of  each  separate  diyision  of  the  ear  are  admirable, 
and  profiisely  illustrated  by  woodcuts.  Thev  are 
followed  immediately  by  the  physiology  of  the 


section,  and  this  again  by  the  pathological  physi- 
ology, an  arrangement  which  serves  to  keep  up  the 
interest  of  the  student  by  showing  the  direct  ap- 
plication of  what  has  preceded  to  the  study  of  dis- 
ease. The  whole  wors  can  be  recommenaed  as  a 
reliable  guide  to  the  student,  and  an  efficient  aid 
to  the  practitioner  in  his  treatment — Boeton  JHed^ 
ieal  and  Surgical  Journal^  June  7, 1883. 


JULBB,  HENnY  E.,  F.  M.  C.  8., 

Senior  Ase't  SurgeoUjBoyal  WettmiMter  Ophthalmic  Hoep. ;  late  Clinical  A»i*L  MoorJMds^  London, 

A  Handbook  or  Ophthalmic  Science  and  Practice.  In  one  handsome 
octavo  volume  of  460  pa^es,  with  125  woodcuts,  27  colored  plates,  selections  from  the 
Test-types  of  Jaeger  and  Snellen,  and  Holmgren's  Color-blindneas  Test.  Cloth,  $4.50 ; 
leather,  $5.50. 


This  work  is  distinguished  by  the  great  num- 
ber of  colored  plates  which  appear  in  it  for  illus> 
tratfng  various  pathological  conditions.  Thev  are 
very  oeautifiil  in  appearance,  and  have  been 
executed  with  great  care  as  to  accuracy.  An  ex- 
amination of  the  work  shows  it  to  be  one  of  high 
standing,  one  that  will  be  regarded  as  an  authority 
among  ophthalmologists.  The  treatment  recom- 
mended is  such  as  tne  author  has  learned  from 
actual  experience  to  be  the  best— Cincinnati  Medi- 
eoiiVeto«,  Dec.  1884. 

It  presents  to  the  student  concise  descriptions 


and  typical  illustrations  of  all  Important  eve 
affections,  placed  in  Juxtaposition,  so  as  to  be 
grasped  at  a  glance.  Beyond  a  doubt  it  is  the 
best  lUustratea  handbook  of  ophthalmic  science 
which  has  ever  appeared.  Tnen.  what  is  still 
better,  these  illustrations  are  nearly  all  original. 
We  have  examined  this  entire  work  with  grMt 
care,  and  it  represents  the  commonly  accepted 
Tiews  of  advanced  ophthalmologists,  we  can  moet 
this  book  to  all  med 


heartily  commend  1 


medical  stu- 


dents,   practitioners    and    specialists.  —  Detroit 
Lancet^  Jan.  1886. 


Ophthalmic  Surgeon  to  mnd  Lecturer  on  Oph- 
thalmic  Surgery  at  SU  Oeorgt^e  HoaptUU, 
London. 


irOimiS,  WM.  E.,  M.  n.,  omd  OLIVER,  CHA8.  A.,  M.  D. 

Clin.  Prof,  of  Ophthalmology  in  Univ.  of  Pa. 

A  Text-Book  of  Ophthalmology.  In  one  octavo  volume  of  about  500  pages, 
with  iUustrations.     Prepcaring, 

CARTER,  B.  BBUDENELL,  &  FB08T,  W.  AJ>AM8, 

F.  B.  C.  8.,  F.  B.  C.  8.9 

Auiatant  Ophthalmic  Surgeon  to  and  Joint 
Lecturer  on  Ophthalmic  Surgery  at  SL 
Oeorge^e  HoepUal,  London. 

Ophthalmic  Surgery.  In  one  12mo.  volume  of  about  400  pages.  Prqxtring, 
See  Series  of  Clinical  MdnualSf  page  4. 

WELL8,  J.  80ELBEB0,  F.  B.  C.  8., 

Profeeeor  of  Ophthalmology  in  King*a  College  Hoepital^  London^  etc. 

A  Treatise  on  Diseases  of  the  Eye.  New  (fifth)  American  from  the  third 
London  edition.    In  one  large  octavo  volume.    Preparing. 

NETTLE8BTP,  EI>WABJ>,  F.  B.  C.  8.. 

Ophthalmic  Surg,  and  LecL  on  Ophth.  Surg,  at  SL  Thomae''  HotpUal,  London. 

The  Student's  Guide  to  Diseases  of  the  Eye.  New  (third)  edition,  thor- 
oughly revised.  With  a  chapter  on  the  Detection  of  Color-Blindness,  by  Wdluam 
Thomson,  M.  D.,  Professor  of  Ophthalmology  in  the  Jefferson  Medical  College.  In  one 
royal  12mo.  volume  of  about  450  pages,  with  about  150  illustrations.    Cloth,  |2.    Shortly. 

BBOWSTE,  EDOAB  A., 

Surgeon  to  the  Liverpool  Bye  and  Bar  Infkmary  and  to  the  Diepemary  for  Skin  Diteaeee. 
How  to  Use  the  Ophthalmoscope.    Being  Elementanr  Instructions  in  Oph- 
thalmoscopy, arranged  for  the  use  of  Students.    In  one  small  roysl  12nio.  volume  oi  116 
pages,  with  35  illustrations.    Qoth,  |1.00. 


LAURENCB  AND  MOOITS  HANDT  BOOK  OF 
OPHTHALMIC  8UR6ERT,  for  the  use  of  Ptm- 
titionerB.  Second  edition.  In  one  octavo  vol- 
nme  of  287  pagM,  with  es  iUnst   01oth,|lT& 


LAW80N  ON  INJURIES  TO  THE  ETB,  ORBIT 
AND  EYELIDS:  Their  Immediate  and  Remote 
Effeets.    8vo.,404pp^92iUaB.    Cloth,|8Ja. 
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BOBBBT8.  WILLIAM,  M.  !>.. 

Lecturm-  an  Medicine  in  the  ManeKetUr  School  of  Medieim^  ttc 

A  Practical  Treatise  on  Urinary  and  Benal  Diseases,  including  Uri- 
nary Deposits.  Fourth  American  from  the  fourth  London  edition.  In  one  hand- 
some octavo  volume  of  609  pages,  with  81  illuBtrations.    Cloth,  $3.50. 

The  previous  •ditions  of  this  dooIc  have  made  it  I  The  peculiar  value  and  finish  of  the  book  are  la 
BO  familiar  to  and  so  highly  esteemed  by  the  med'  ;  a  measure  derived  from  its  resolute  maiDtenaaoe 
ical  public,  that  little  more  is  necessary  than  a  of  a  clinical  and  practical  character.  It  ia  aa  oa* 
mere  announcement  of  the  appearance  of  this,    rivalled  exposition  of  everything  which 


their  successor.  But  it  is  pleasant  to  be  able  to 
say  that,  good  as  those  were,  this  is  still  better. 
In  fact,  we  think  it  may  be  said  to  be  the  best  book 
in  print  on  the  subject  of  which  it  treats. — The 
Ameriean  Journal  of  the  Medical  Sciencet.—Jhn.  1886. 


directly  or  indirectly  to  the  diagnosis  prognodi 
and  treatment  of  urinary  diseases,  and  ponnsasee 
a  completeness  not  found  elMiwbere  in  our  laa- 
guage  In  its  account  of  the  different  affectioB&-> 
The  Manchester  Medical  Chronicle,  July,  1S8&. 


FUBDY,   CHARLES  TF.,  M.  D. 

Bright's  Disease  and  Allied  Affections  of  the  Kidneys.    In  one  ocuvo 
volume  of  288  pages,  with  illustrations.    Cloth,  |2.    Ju<<  ready. 

short  space  the  theories,  fkcts  and  treatments,  and 


The  object  of  this  work  is  to  "furnish  a  system- 
atic, practical  and  concise  description  of  the 
pathology  and  treatment  of  the  chief  organic 
diseases  of  the  kidney  associated  with  album inu> 
ria,  which  shall  represent  the  most  recent  ad- 
vances in  our  knowledge  on  these  subjects  ;**  and 
this  definition  of  the  object  is  a  fair  description  of 
the  book.    The  work  is  a  useful  one,  giving  in  a 


going  more  txWj  into  their  later  developmenta. 
On  treatment  the  writer  is  particularly  stnmjL 
steering  clear  of  generalitleii.  and  seldom  om& 
ting,  what  text-books  usually  do,  the  unimportant 
items  which  are  all  important  to  the  oeneral  pne- 
titioner.~7*As  Mancheeter  Medical  C^romcle^OcL 
188S. 


MOBBIS,  HBNBY,  M.  B.,  F.  B.  C.  8., 

Surgeon  to  and  Lecturer  on  Surgery  at  Middleeex  Hotpital^  London. 

Surgical  Diseases  of  the  Kidney.     In  one  12mo.  volume  of  554  pages,  with  40 
woodcuts,  and  6  colored  plates.  Limp  cloth,  |2.25.    See  Seriti  of  Clinical  MomuoIs,  page  4. 

In  this  manual  we  have  a  distinct  addition  to 
surgical  literature,  which  gives  information  not 
elsewhere  to  be  met  with  in  a  single  work.  Such 
a  book  was  distinctly  required,  and  Mr.  Morris 
has  very  diligently  and  ably  performed  the  task 


he  took  in  hand.  It  is  a  full  and  trustworthy 
book  of  reference,  both  for  students  and  prao- 
tidoners  in  search  of  guidance.  The  ilinstrations 
in  the  text  and  the  cfiromo-lithographs  are  beau- 
tifully executed.— 7^  London  Lancet^  Feb.  »,  Ism. 


See  Serim 


LUCAS,  CLEMENT,  M.  B.,  B.  S.,  F.  B.  C.  8., 

Senior  Aeaietant  Surgeon  to  Ouyt  Hoepital,  London, 

Diseases  of  the  Urethra.     In  one  12mo.  volume.     iVcportn^. 
of  Clinical  ManuaUf  page  4. 

THOMTSOJV,  8IB  lSBNR% 

Surgeon  and  Profeuor  of  Clinical  Surgery  to  University  College  Hospital^  Lomdon. 

Lectures  on  diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  English  edition.    In  one  8vo.  volume  of  203  pp.,  with  25  illustrations.    Cloth,  $2.25^ 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistuled.    From  the  third  English  edition.    In  one  ocUvo  volume  of  359 
pages,  with  47  cuts  and  3  plates.    Cloth,  $3.50. 

THE  AMEBICAN  SYSTEM  OF  BENTISTBT. 

In  Treatises  by  Various  Authors.  Edited  by  Wilbub  F.  Litch,  M.  D., 
D.  D.  S.,  Professor  of  rrosthetic  Dentistry,  Materia  Medica  and  Therapeutics  in  the 
Pennsylvania  College  of  Dental  Surgery.  In  three  very  handsome  octavo  volumes  of 
about  1000  pages  each,  richly  illustrated.  Per  volume,  cloth,  $6;  leather,  $7;  half 
Morocco,  gilt  top,  $8.  Volume  I.,  containing  1015  pages,  with  6  plates  and  537  woodcnta, 
jxut  ready.      For  sale  by  subscription  only. 


As  an  encvclopcedia  of  Dentistry  it  has  no  su- 
perior. It  should  form  a  part  of  every  dentist*« 
library,  as  the  information  it  contains  is  of  the 


greatest  value  to  all  engaged  in  the  practice  of 
dentif»try.— -4 mmcan  Journal  of  DenUU  Science^ 
September,  1886. 

A  grand  system,  big  enough  and  good  enough 
and  iiandsome  enough  for  a  monument  (which 


doubtless  it  is),  to  mark  an  epoch  in  the  history  of 
dentistrv.  Dentists  will  be  saUsfled  with  it  and 
proud  of  it— they  must  It  is  sure  to  be  precisely 
what  the  student  needs  to  pat  him  and  keep  him 
in  the  right  track,  while  the  j>rofeaelon  at  large 
will  receive  incalculable  benefit  from  HL—OdontO' 
graphic  Journal^  Jan.  US7. 


COLEMAN,  A.,  L.  B.  C.  P.,  F.  B.  C.  8..  Exam.  L.  JD.  8., 

Senior  Dent.  Surg,  and  Lect  on  Dent  Surg,  at  SL  Bartholomew's  Hasp,  and  the  DemL  Hosp.^  Loi^tam. 

A  Manual  of  Dental  Surgery  and  Pathology.  Thoroughly  revised  and 
adanted  to  the  use  of  American  Students,  by  Thomab  C.  Stellwaoen,  M.  A.,  M.  D., 
D.  D.  S.,  Prof,  of  Physiology  at  the  Philadelphia  Dental  College.  In  one  handsome  ocUvo 
volume  of  412  pages,  with  331  illustrations.    CSoth,  $3.26. 

ESMABCH,  I>r.  FBIEBBICH, 

Professor  of  Surgery  at  the  University  of  Kiel,  etc 

^^rly  Aid  in  Injuries  and  Accidents.  Five  Ambolaooe  LectnrHL  Tnm^ 
lated  by  H.  R.  H.  Princess  Christian.  In  one  handsome  amall  12iikk  toIobm  of  109 
pages,  with  24  illustrations.    Cloth,  75  cents. 
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GROSS,  SAMUEL  W.,  A.  JUL.,  JUL.  !>.,  ii.  !>., 

Prof  •nor  of  the  PrineipUt  of  Surgery  and  of  CUmeal  Surgtry  in  the  J^er$on  M&cHeal  CblUge  of  PhiUu 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  New  (third)  edition,  thoroughly  revised.  In  one  very 
handsome  octovo  volume  of  163  pages,  with  16  illustrations.    Cloth,  f  1.50.    Just  rer^- 

We  mnst  coDgntulate  the  author  that  another 
edition  has  been  made  necessary.  The  tone  of 
the  book  is  healthy,  and  a  cheerful  prognosis  is 
given  of  many  of  the  affections  of  which  It  treats. 
We  feel  confident  that  the  book  will  continue  to 
sell  on  its  merits.— /V.  F.  Mtd.  Joumai,  June  18, 1887. 

It  must  be  gratifying  to  both  author  and  pub- 
lishers that  large  first  and  second  editions  of  this 
little  work  were  so  soon  exhausted,  while  the  fact 


that  it  has  been  translated  into  Russian  may  indi- 
cate that  it  filled  a  void  e?en  in  foreign  literature. 
His  is  a  careful  and  physiological  study  of  the 
sexual  act,  so  far  as  concerns  the  male,  and  all 
his  conclusions  are  scientifically  reached.  The 
book  has  a  place  by  itself  in  our  literature,  and 
furnishes  a  large  fund  of  information  concerning 
important  matters  that  are  too  often  passed  over 
in  silence.— 7A0  Medical  Press,  June,  1887. 


BVM8TEAD,  F.  J., 

M,  J>.,  LL.  n., 

Late  Professor  of  Venereal  Diseases 
at  the  OoUege  of  Phystetans  and 
Surgeons,  New  York,  etc. 


€md  TAYLOR,  JB.  W., 

A.  M.,  M.  !>., 

Surgeon  to  Charity  Hospital,  New  York,  Prof,  of 
VeneretA  and  Skin  Diseases  m  the  University  of 
VermorU,  Pres.  of  the  Am.  Dermatologieal  Asai'n. 

The  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
results  of  recent  investigations  upon  the  subject.  Fifth  edition,  revised  and  largely  re- 
written, by  Dr.  Taylor.  In  one  large  and  handsome  octavo  volume  of  898  pages  with 
189  illustrations,  and  thirteen  chromo-lithographic  figures.  Cloth,  $4.75;  leather,  $5.76; 
very  handsome  half  Russia,  $6.25. 


It  is  a  splendid  record  of  honest  labor,  wide 
research.  Just  comparison,  carefbl  scrutiny  and 
original  experience,  which  will  always  be  held  as 
a  high  credit  to  American  medical  literature.  This 
is  not  only  the  best  work  in  the  English  language 
upon  the  subjects  of  which  it  treats,  but  also  one 
which  has  no  equa.  in  other  tongues  for  its  clear, 
comprehensive  and  practical  handling  of  its 
themes. — Am.  Jour,  of  the  Med.  Sdenees,  Jan,  1884. 

It  is  certainly  the  best  single  treatise  on  vene- 
real in  our  own,  and  probably  the  best  in  any  lan- 
guage.—£o«/on  Med.  and  Surg.  Journal,  April  S,  18ft4. 

The  character  of  this  standard  work  is  so  welt 


known  that  it  would  be  superfluous  here  to  pass  in 
review  its  general  or  specfal  points  of  excellence. 
The  verdict  of  the  profession  has  been  passed;  li 
has  been  accepted  as  the  most  thorough  and  com- 
plete exposition  of  the  pathology  and  treatment  of 
venereal  diseases  in  the  language.  Admirable  as  a 
model  of  clear  description,  an  exponent  of  sound 
pathological  doctrine,  and  a  guide  for  rational  and 
successnil  treatment,  it  is  an  ornament  to  the  medi- 
cal literature  of  this  country.  The  additions  made 
to  the  present  edition  are  eminently  Judicloos, 
from  the  standpoint  of  practical  utilitv.— JoMrfkU  o/ 
Cutaneous  and  Venereal  Diseasss,  Jan.  1884. 


CORNIL,  v.. 

Professor  to  the  Faculty  of  Medicine  of  Paris,  and  Physician  to  the  Lourcine  BospitaL 

Syphilis,  its  Morbid  Anatomy.  Diagnosis  and  Treatment.  Specially 
revised  oy  the  Author,  and  translated  witn  notes  and  additions  by  J.  Henry  C.  Simb^ 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  University  of  I'ennsylvania,  and 
J.  William  White,  M.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgeir 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  with 
S4  very  beautiful  illustrations.    Cloth,  $3.75. 

The  anatomy,  the  histolo«nr,  the  pathology  and  i  perusal  without  the  feeling  that  his  grasp  of  the 
the  clinical  features  of  syphilis  are  represented  in  |  wide  and  important  subject  on  which  it  treats  la 


this  work  in  their  best,  most  practical  and  most 
instructive  form,  and  no  one  will  rise  from  its 


stronger  and  surer   one. — The  London  PraeUr 
tinner,  Jan.  1882. 


C.8., 


Cloth, 


HUTCHINSON,  JONATHAN,  F.  JB.  8.,  F.  B. 

Consulting  Surgeon  to  the  London  Hospital. 
Syphilis.     In  one  12mo.  volume  of  542  pages,  with  8  chromo-lithographs. 
$2.25.     JuM  ready.    See  Series  of  Clinical  Manuals^  page  4. 

PROM  THE  PREFACE. 
In  the  following  pages  I  have  aimed  less  at  systematic  completeness  than  at  clinical 
exposition.     To  the  latter  subject  I  have  devoted  my  best  efforts,  and  my  hope  is  that 
those  who  may  honor  this  work  by  their  attentive  perusal  will  obtain  from  its  pages  clear 
impressions  on  the  state  of  our  knowledge  on  the  topics  which  it  concerns. 

OBOSS,  S.  !>.,  M.  n.,  LL.  !>.,  D.  C.  i.,  etc. 

A  Practical  Treatise  on  the  Diseases.  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 
edition,  thoroughly  revised  by  Samuel  W.  Gross,  M.  D.  In  one  octavo  volume  of  674 
pages,  with  170  illustrations.    Cloth,  $4.50. 

CULLFBIJEM,  A.,  &  BUM8TEAI),  F.  J.,  M.D.,  LL.I>., 

Surgeon  to  the  B&pital  du  MidL         Late  Professor  of  Venereal  Diseases  in  the  OoUege  of  Phyticiane 

and  Surgeons,  New  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Fbeeman  J.  Bum- 
stead,  M.  D.  In  one  imperial  4to.  volume  of  328  pages,  double-columns,  with  26  plates, 
oontaining  about  150  figures,  beautifully  colored,  many  of  them  the  size  of  life.  Strongly 
bound  in  cloth,  $17.00.    A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  25  cts. 

HILL  ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  I  FORMS    OF    LOCAL    DISEASE    AFFECTIltO 
DISORDERS,  liiOBBawo^,tfilianitttiiim  I  PPilf  ""PMlr^   '^^~ 


M  I<EA  Brotuem  k  Co.'s  Publioatioxh — Diseaaca  ot'  Hfcln. 

KAPOSI,  MOBIZ, 


Of  Vitntka. 


The  Pathology  and  Trcr*-^ 
of  Pmciitionens  .itid  Slw<lent8.     Ti 
StTBDt-TH,  M.  D.,  v.  R,  M,  S,    In  -  „_ 
iDgsi  and  8  coloretl  platoa,    Prtparing, 


HTDE,  J.  NEmfS,  A.  M.,  M.  !>., 

Pr^tftMor  oj  thrtftatoltigy  and  VentrMl  Ditm&u  in  Stah  Jl«fietil  QftUi^  C%l<tt^ 

A  Fraotioal  Treatise  on  Diseases  of  the  Skin*  For  the  use  c^r  su 
Prii/cUUonero.  In  one  hiimlsooie  octavo  volume  of  570  pa^es,  with  66  beautlf-j' 
oruie  illnstmtions.    Cloth,  f4/J5  j  leather,  ^,25, 
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tioaer.-'ZMIroU  i^iuM^  April,  liiti^i 


FOX,  T.,  M.D.fJP.ILC.P. 

Fhyaician  to  the  Drvmtment  for  Skin  DiMa^i,^ 
Umveriitt/  Cwege  Hnapitni^  London. 

An  Epitome  of  Skin  Diseases. 


e  table  for  ia«taat  i 

emeni  iji  suited  to  litis  lisi^ 
\B  the  name  of  ttie  duayw^ 
►  a|ipiviifwti 
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It«alphal 
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and  here  are  i'.^  li*  j^cription  aod  the  I .  ,     . 
trealment  at  hand  and  ready  for  InxlA&t  mpfXim^ 
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augmented.— n*  M**ii4iM  iVswi,  I>tQ»iatiT»  IMI> 


. M>r /)u*a*eso/tA«  «fc«w<elAs 

'With  Formulae.  For  StudenU  and  Pw^ 
titionen*,  third  edition,  revised  and  enlarged.  In  one  very  bandaonie  12mo.  ToImM 
of  25l8p^K^^     noth,  11.25. 
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MOBBIS,  MALCOLM,  JF.  It.  C.  &, 

/oinf  X^ftirsr  w  Dr^toft^gy  «(  5',  Mary't  Uotpitfil  M&lUai 
Skin  Diseases ;  Including  tlnnr  Definitions.  Sympt-  : 
bid  Anatomy  and  Treatment*     A  Mrmual  for  Siudenta  and 
volume  of  316  pages,  with  illiistratiojis.    Cloth »  f  L75. 
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WILSOy,  ERASMUS^ i\  B.  ,S, 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseasea  of  tho 

In  one  handsome  smaJl  octavo  volume  of  535  pages,     doth,  93.50. 

BILLIBB,   THOMAS,  M.  !>., 

f^Vfi^'MW  f<i  tht  Skiti  Dtpartment  of  Vnivvrtity  CbUe^^  LcwUm. 

Handbook  of  Skin  Diseases;  for  Students  and  ^ncti^tmtn.    ^tcoad 

can  edition.    Xw  one  Vimo.  \o\v\m«  ^l  i^  T^y^^ajB^  VvCo.  T^JcikXas^   C9£ft)i^^2j2^ 


si«^  Prognods^ 
Liuen.     In  qim  lima 


^iOffW^ 


rxumf 

'I,  f>jes«ab» 

■i  ecifialf]^ 

.  .^riallaliva 


*-    "^ 


LiA  BaoTHxas  &  Co.'8  Publioationb — Uis.  of  Women. 


27 


The  American  Systems  of  Gynecology  and  Obstetrics. 

Systems  of  Gjmecology  and  Obstetrics,  in  Treatises  by  American 
Authors.  Gjnecology  edited  by  Matthsw  D.  Mann,  A.  M.,  M.  D.,  Professor  of  Obstetrics 
and  Gynecolo^  in  the  Medical  Department  of  the  University  of  Bufialo ;  and  Obstet- 
rics edited  by  JBabton  Cooke  Hirst,  M.  D.,  Obstetrician  to  the  Philadelphia  and  to  the 
Maternity  Hospitals,  Philadelphia.  In  foar  very  handsome  octavo  volumes  of  about  800 
pages  each,  fully  illustrated  by  wood  engravings  and  colored  plates.  Prices  per  volume: 
Cloth,  $6.00;  leather,  $7.00;  half  Russia,  $8.00.  Volume  1.  of  the  Gynecology,  con- 
taining 784  pages,  with  201  engravings  on  wood  and  3  colored  plates,  is  just  ready.  The 
sul)8e<iuent  volumes  are  to  follow  at  regular  intervab.  For  sale  by  sttbscription  orUy, 
Address  the  Publishers,    Full  descriptive  circular  free  on  application. 
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EGBERT  H.  GRANDIN,  A.  M.,  M.  D., 
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A.  REEVES  JACKSON,  A.  M.,  M.  D., 
EDWARD  W.  JENKS,  M.  D..  LL.  D., 
JOSEPH  TABER  JOHNSON.  M.  D., 
It  is  exceedingly  fitting  that  a  System  of  Gyne- 
cology should  be  given  forth  as  the  product  of 
American  pens.    America  is  the  fountain  of  mod- 
em  gynecology,  and  has  contributed  more  than 
any  other  country  to  its  development.    All  things 
considered,  the  best  treatise  on  gynecology  roust 
be  expected  from  this    country,  and  when  the 
gynecologists  of  this  country  unite  their  efforts  in 


CHARLES  CARROLL  LEE,  M.  D.. 

WILLIAM  T.  LUSK,  M.  D.,  LL.  D., 

MATTHEW  D.  MANN,  A.  M.,  M.  D., 

H.  NEWELL  MARTIN.  F.  R.  8.,  M.  D., 
D.Sc.M.A., 

RICHARD  B.  MAURY,  M.  D., 

PAUL  F.  MUNDE,  M.  D., 

C.  I).  PALMER,  M.  D.. 

R08WELL  PARK,  M.  D., 

THE0PHILU8  PARVIN.  M.  D.,  LL.  D., 

R.  A.  F.  PENROSE,  M.  1).,  LL  D., 

THADDEU8  A.  REAMY,  A.  M..  M.  D.. 

J.  C.  REEVE,  M.  D., 

WILLIAM  L.  RICHARDSON,  M.  D., 

A.  D.  ROCKWELL,  A.  M..  M.  D.. 

ALEXANDER  J.  C.  SKENE,  M.  D., 

J.  LEWIS  SMITH,  M.  D.. 

R.  STAN8BURY  SUTTON,  A.  M.,  M.  D., 
LL.  D., 

T.  6A1LLARD  THOMAS,  M.  D-  LL.  D., 

ELY  VAN  DE  WARKBR,  M.  D., 

W.  GILL  WYLIE,  M.  D. 
a  "system,"  the  result  would  be  disappointing 
were  it  not  to  excel  anything  of  the  kind  hereto- 
fore  attempted.  An  examination  of  the  first 
volume  of  the  work  before  us  justifies  every 
expectation  formed  of  It.  We  must  commend  it  to 
reader  interested  in  the  division  of  medicine 
ich  it  treats.— 2%«  Medical  Age,  July  25. 1887. 
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THOMAS,  T.  GAILLABD,  M.  D., 

Profeeeor  of  DUetuee  of  Women  in  the  College  of  Phytiaant  and  Surgeons,  N.  7, 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thoroughly 
revised  and  rewritten.  In  one  large  and  handsome  octavo  volume  of  810  pages,  with  266 
illustrations.  Cloth,  $5.00 ;  leather,  $6.00 ;  very  handsome  half  Russia,  raised  bands,  $6.50. 
The  words  which  follow  **  fifth  edition**  are  in  I  book  additionally  interesting  and  gives  It  value  as 
this  case  no  mere  formal  announcement  The  I  a  work  of  reference. — London  Mcaieal  T\mei  and 
alterations  and  additions  which  have  been  made  are  !  Oazette,  July  30, 1881. 

both  numerous  and  important  The  attraction  I  That  the  previous  editions  of  the  treatise  of  Dr. 
and  the  permanent  character  of  this  book  lie  in  j  Thomas  were  thought  worthy  of  translation  into 
the  clearness  and  truth  of  the  clinical  descriptions  !  German,  French,  Italian  ana  Spanish,  is  enough 
of  diseases;  the  fertility  of  the  author  in  thera-  ,  to  give  It  the  stamp  of  genuine  merit  At  home  it 
peutio  resources  and  the  fUlness  with  which  the  j  has  made  its  way  into  the  library  of  every  obstet* 
details  of  treatment  are  described;  the  definite  ,  rician  and  gynaecologist  as  a  safe  guide  to  practice, 
character  of  the  teaching;  and  last,  but  not  least^  i  No  small  number  of  additions  have  been  made  to 
the  evident  candor  which  pervades  it  We  would  !  the  present  edition  to  make  it  correspond  to  re- 
also  particularize  the  fUlness  with  which  the  his-  I  cent  improvements  in  treatment— Ploo/lc  Medical 
tory  of  the  subject  is  gone  into,  which  makes  the  |  and  Surgical  Journal,  Jan.  188L 

BDIS,  ABTSUR  W..  M.  JD.,  Loml.,  1e\B.  C.  P.,  M.  JR.  C.  8., 

Aseiat.  Obstetric  Phyeician  to  Aliddl^ex  Hospital,  late  Physician  to  British  Lyktg-4n  HospitaL 
The  Diseases  of  Women.    Including  their  Pathology,  Causation,  Symptoms, 
Diagnosis  and  Treatment.    A  Manual  for  Students  and  Practitioners.    In  one  nandsome 
octavo  volume  of  576  pages,  with  148  illustrations.    Cloth,  $3.00 ;  leather,  $4.00. 


It  is  a  pleasure  to  read  a  book  so  thoroughly 
good  as  this  one.  The  special  qualities  which  are 
conspicuous  are  thoroughness  in  covering  the 
whole  ground,  clearness  of  description  and  con- 
ciseness of  statement.  Another  marked  feature  of 
the  book  is  the  attention  paid  to  the  details  of 
many  minor  surgical  operations  and  procedures, 
as,  for  instance,  the  use  of  tents,  application  of 
leeches,  and  use  of  hot  water  injections.    These 


are  among  the  more  common  methods  of  treatp 
ment,  and  yet  very  little  is  said  about  them  in 
many  of  the  text-books.  The  book  is  one  to  be 
warmly  recommended  especially  to  students  and 
general  practitioners,  who  need  a  concise  but  com- 
plete  rfMtnU  of  the  whole  subject  Specialists,  too, 
will  find  many  useftil  hints  in  its  jts^w,— Boston 
Med.  and  Surg.  Joum.,  March  2, 1882. 


BAItNBS,  BOBEBT,  M,  !>.,  F.  B.  C.  P., 

Obeteiric  Physician  to  St,  Thomas*  HospttaL  London,  etc 

A  Clinical  Exposition  of  the  Medical  and  Surgical  Diseases  of  Women. 
In  one  handsome  octavo  volume,  with  numerous  illustrations.    New  edition,    iVeportn^. 

WJEST,  CHABLESf  M.  I), 

Leotnres  oz 
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EMMET9  THOMAS  AnjJIS,  M.  2>.,  XjL.  J>., 

SiAHiraon  to  (A*  irowian'*  llaapitrit^  Ne^  Yark^  etc 

The  PriT*'^*T"^«*^  and  Practic©  of  Gytk^'^^'^^'^o^  *  f. ,r  tii.^  iiw*>  of^ttt^mMwaM 
Practitioner^  e.     New  (tInrU)  etUtion,  1 1  eafirf  fwy 
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I>VNCAJ>r,  J.  MATTHBWS,  M.I>.,  LL.  J>.,  I*  B.  S.  JB.,  eii 

Clinical  Lectures  on  the  Biaeases  of  Women ;  LVliFereri  in  8*iiii 

Uioloinew^s  Plospitah     In  one  handsome  fwtavo  volume  of  175  page&.     Cloth,  |L5tl. 
Th«v  are  In  every  way  worthy  of  ihelr  ftutbor  ;    mU^ .  -  '  -  -      1  >   ^    -  ^ ^     «    - •  i         - 

t&dp^d*  w«  look  tipon  them  ju«  Hmong  the  moni    oft 
tftliiftble  of  hln  contdbuttonj).    They  are  ftti  upon    tr(/^: 
mftlt«n»  of  greftt  interest  to  lh«  reDerkl  f»rftciititioD«r.    t^tatiip 
BocQO  of  tb«m  deal  with  wubjecw  that  are  not,  &»  m 


widely  nii-—K.  T,  ItiUeal  JtHtnuU.  MafVlt.  IMl 


M^r.   CHARLES  jr.,  M.   D. 

£«<'*  Hvutt  S-itrqtum  Co  Mfmnt  Smm  Ilit^pifal,  NthP  York, 


A  Manual  of  the  Diseases  of  women. 

ftition  of  tlie  theory  and  practice  of  grnaeoologv. 
Cloth,  ^1.75. 
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HOnGE,  HJJGHL.,  M.  !>., 

Jff»n*rtYt**  Profettar  of  Obttetnct,  «ff.,  tn  /fc<  I7nii'*rfify  of  I 

On  Diseases  Peculiar  to  Women;  Ijcicluding  DisplAoetDCots  of  the 
Beoond  edition,  reriBed  and  enlarged*     In  one  beautifnlij  printed  odftvo  volame  of  &lt 
pHge^,  with  original  illustmtion^.     Cloth,  ^50. 

By  the  Same  Author. 

The  Principles  and  Practice  of  Oh^*^^^^/'9  m, ,.♦..!,».)  .^itji 

gmphic  plates  cr^ntaining  159  figures  from  oriprin  mji 

cuts*     Jn   one  large  quarto  volume  of  5412  duu  .    ,,                >nifiy  hound 

cloth,  f  14*00.    Specimens  of  the  pktes  and  letter-preas  will  be  forwatrlod  to  mof  adilreM^ 
free  hy  mail^  cm  rec?eipt  of  six  cents  io  postage  stam[>s. 

MAMSBOTSAM,  EMAJfCIS  H.,  M.  D. 

The  Principles  and  Practice  of  Obstetric  V 

In  reference  to  the  Process  of  Parturition,     A  new  and  eidiii 
by  ihe  Author*     With  addition's  by  \V.  V,   Keatlvo,  ^T 
in  the  Jeffereon  Medical  College  of  PhihidelphU.     I 

octavo  volume  of  640  ruiges,  with  64  full-imge  platens  in  ^ 

ing  in  all  nearly  2rX)  beautiful  figores.    Slnongly  t»oiind  iu  l«satii<»i^»  witia  t^kmd  imioA^  fT. 

WINCKEL,  jP.  " 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Chfldbod* 

For  Student*  and   Prar:t  it  loners,     Tnindaled,  with  the  wu^w-ul  of  the  Anfli  .r    'V  ai 
•eoond  CferraaD  edition,  bv  J.  R.  Chad  wick,  M,  D*    Octavo  4.S4  pngias.     <  L 

ASH  WELL'S  PRACTICAL  TRF* '"^-Tr  ^kv  rut?  ivt.  nj  tn  i/   },*<^k<\7^  pi  ,  \ 
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PABVLSj  THBOPHILV8,  M.  D. 

Prof,  of  ObtUtnu  amd  the  Diataiea  of  Women  and  ChUdr 


I  ChUdrm  in  Jeffer§on  Med.  Cbtt.,  PhUa. 

The  Scienoe  and  Art  of  Obstetrics.    In  one  handsome  8vo.  volume  of  697 
pages,  with  214  engravings  and  a  colored  plate.    Cloth,  $4.25 ;  leather,  $5.25. 

It  is  a  ripe  harrest  that  Dr.  Parvin  ofTera  to  his 
readers.  There  is  no  book  that  can  be  more  i^afely 
recommended  to  the  student  or  that  can  be  turned 


to  in  moments  of  doubt  with  greater  assurance  of 
aid,  as  it  is  a  liberal  digest  of  hafe  counsel  that  has 
been  patiently  gathered.— STAa  American  Jourtial 
of  the  Medical  Seteneee,  July,  1887. 

There  is  not  in  the  language  a  treatise  on  the 
subject  which  so  completely  and  intelligently 


favorable  for  an  agreeable  unfolding  of  the  science 
and  art  of  olMte tries.  This  new  b€K>k  is  the  easy 
superior  of  any  single  work  among  its  predeces* 
sors  for  the  student  or  practitioner  seeking  the 
best  thought  of  the  day  in  this  department  of 
medicine. — T?ie  American  Practitioner  and  Neut, 
April  2,  1887. 

This  treatise  may  be  defined  as  exact,  concise 
and  scholarly.    ParTin's  distinguished  position  as 

teacher,   nis   ccholarly  attainments!   and   his 


f (leans  the  whole  field  of  obstetric  literature,  gi 7-  a  ^•«j.4^i,  ..io  r^..vu».>^  •iif.iu.t««ui<^  »uvi  u» 
ng  the  reader  the  winnowed  wheat  in  concise  and  i  honest  endeavor  to  do  his  best  by  both  the  student 
well-jointed  phrase,  in  language  of  exceptional  ,  and  the  physician,  will  secure  for  his  treatise 
puriQT  and  strength.  The  arrangement  of  the  favorable  recognition.— ^m«ri£an  JounuU  of  06«t«^ 
matter  of  this  work  is  unique  and  exceedingly  |  rtc«,  M«y,  1887. 

BAItNBS,  MOBEBT,  M.  D.,  and  FANCOUBT,  M.  I).. 

Phys.  to  the  General  Lying-in  Hosp.,  Land.  Obtteirie  Phyt.  to  SL  Thomae*  Hoap.,  Lond. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  the  Student  and  the  Practitioner.  The  Section  on  Embryology  contributed  by 
Prof.  Milnes  Marshall.  In  one  handsome  octavo  volume  of  872  pages,  with  231  illus- 
trations.   Cloth,  $5 ;  leather,  $6. 

This  system  will  be  eaeerly  sought  for,  not  only  |  ble  teacher  and  trusted  accoucheur,  should  embody 
on  account  of  its  intrinsic  merit,  but  also  because       ""'  "  ....«--_ 


within  a  single  treatise  the  system  which  he  has 
taught  and  in  practice  tested,  and  which  is  the  oa^ 


the  reputation  which  the  elder  Barnes,  in  partlcu< 

lar,  has  secured,  carries  with  it  the  conviction  that  I  come  of  a  lifetime  of  earnest  labor,  carefUI  obsei^ 
any  book  emanating  from  him  is  necessarily  sound  '  vation  and  deep  study.  The  result  of  this  arrange- 
in  teaching  and  conservative  in  practice.  It  is  in- ;  ment  is  the  production  ot  a  work  which  rises  abova 
deed  eminently  fitting  that  a  man  who  has  done  so  criticism  and  which  in  no  respect  need  yield  tha 
much  towards  systematising  the  obstetric  art,  who  palm  to  any  obstetrical  treatise  hitherto  published, 
for  so  many  years  has  been  widely  known  as  acapa- 1  —American  Journal  of  Obttetriet^  Feb.  1886. 

PLATFAIB,  W.  8.,  M.  !>.,  F.  B.  C.  P., 

Profeesor  of  Obeteirie  Medicine  in  King"*  OAle^  London^  etc 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  New  (fourth) 
American,  from  the  fifth  English  edition.  Edited,  with  additions,  by  Robert  P.  Har- 
ris, M.  D.  In  one  handsome  octavo  volume  of  654  pages,  with  3  plates  and  201  engrav- 
ings.   Cloth,  $4 ;  leather,  $5 ;  half  Russia,  $5.50. 

This  still  remains  a  favorite  in  America,  not 
only  because  the  author  is  recognized  as  a  safe 
guide  and  eminently  progressiTe  man,  but  also  as 
sparing  no  effort  to  make  each  successiTe  edition 
a  faitbml  mirror  of  the  latest  and  best  practice. 
A  work  so  freouently  noticed  as  the  present 
reouires  no  further  review.  We  believe  that  this 
edition  is  simply  the  forerunner  of  many  others, 
and  that  the  demand  will  keep  pace  with  the 


.—American  Journal  of  Obhtetriee^  Nov.  188S. 
fnoe  its  first  publication,  only  eight  years  ago^ 
it  has  rapidly  become  the  favorite  text-book,  to 
the  practical  exclusion  of  all  others.  A  large 
measure  of  its  popularity  is  due  to  the  clear  and 
easy  style  in  which  it  is  written.  Few  text-books 
for  students  have  very  much  to  boast  of  in  this 
respect.— JfedteaZ  Record. 


KUVO,  A.  F.  A.,  M.  J>.9 

Profetaor  of  Obetetriee  and  Dieeaeee  of  Women  «n  the  Medical  Department  of  the  Columlnan  Vniieer* 
eity^  Waehvngton^  D.  C,  and  in  the  Univertity  of  Vermont,  etc 
A  Manual  of  Obstetrics.    New  (third)  edition.    In  one  very  handsome  12mo. 
▼olume  of  876  pages,  with  102  illustrations.    Cloth,  $2.25. 


This  little  manual,  certainly  the  best  of  its  kind, 
fblly  deserves  the  popularity  which  has  made  a 
third  edition  necessary.  Clear,  practical,  concise, 
its  teachings  are  so  fUlly  abreast  with  recent  ad- 
vances in  obstetric  science  that  but  few  points 
can  be  criticised.— ^m«ncan  JoumeU  of  06«tetriM, 
March,  1887. 

This  volume  deserves  commendation.    It  is  not 


bulky— it  is  concise.  The  chapters  are  divided  with 
sub-headings,  which  aid  materially  in  the  finding 
of  any  particular  subject  and  the  definitions  are 
clear  and  explicit.  It  ftilnls  its  purpose  admirably, 
and  we  know  of  no  better  work  to  place  in  the  stu- 
dent's hands.  The  illustrations  are  good.—Aref^ 
ivee  of  OyneuAogy^  January,  1887. 


BABKJEB,  FOBDYCEf  A.  M.,  M.  !>.,  LL.  D.  Edin., 

Clinical  Profeesor  of  Midwifery  and  the  Dieeaeee  of  Women  in  the  Beilevue  Hospital  Medical  OMege, 
New  York^  Uonorary  Fellow  of  the  Obstetricai  Societiea  of  London  and  Edinburgh^  elc.^  etc. 

Obstetrical  and  Clinical  Essays.    In  one  handsome  12mo.  volume  of  about 
800  pages.     Preparing. 


Inoo« 


BABimS.  FANCOUJRT,  M.  D., 

Obstetrtc  Physician  to  St.  Thomas*  Hospital^  London. 

A  Manual  of  Midwifery  for  Midwives  and  Medical  Students. 

royal  12mo.  volume  of  197  pages,  with  50  illustrations.    Cloth,  $1.25. 

FAjRBT,  JOSN  8.,  M.  !>., 

Obstetrician  to  the  Philadelphia  Hospital,  Vice-Pretident  of  the  ObtteL  Society  of  Philadelpkia. 

Extra -Uterine  Pregnancy:  Its  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    In  one  handsome  octavo  volume  of  272  pages.    Cloth,  $2.50. 


30 
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LJEISHMJjr,  WILLIAM,  M.  !>., 

R9gUt$  Frofutar  tf  Miiwiftiry  in  Vu  XMo«rtity  of  OUugow,  etc 

A  System  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 
Puerperal  State.  Third  American  edition,  reyised  by  the  Author,  with  additkot  br 
John  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelphia  Hoepital,  etc  In  one  large  and 
very  handsome  octavo  voluipe  of  740  pages,  with  205  illustrations.  Cloth,  $4.50 ;  leather, 
15.50 ;  very  handsome  half  Russia,  raised  l»nds,  $6.00. 


The  author  is  brosd  in  his  teachings,  and  dis- 
onsses  briefly  the  comparatiTe  anatomy  of  the  pel- 
Tis  and  the  mobility  of  the  pelTio  articulations. 
The  second  chapter  is  deroted  especially  to 
the  study  of  the  pelyis,  while  in  the  third  the 
female  organs  of  generation  are  introduced. 
The  structure  and  derelopment  of  the  orum  are 
admlnAiIy  described.  Then  follow  chapters  upon 
the  Tarious  subjects  embraced  in  the  study  of  mid- 
wifery. The  descriptions  throughout  the  work  are 
plain  aiid  pleasing.  It  is  suEBoientto  state  that  in 
this,  the  last  edition  of  this  well-known  work,eTery 
recent  adTancement  in  this  field  has  been  brought 
forward.— PAytteian  and  Surgeon^  Jan.  1880. 

To  the  American  student  the  work  before  us 


mnstproTe  admirably  adapted.  Complete  in  all  tte 
partu,  essentially  modem  In  Its  teaehlncs,  and  with 
demonstrations  noted  fbr  eleamaaa  ana  preelsioB, 
it  will  gain  in  fsTor  and  be  reoognlaed  se  a  work 
of  standard  merit.  The  work  cannoi  fid!  to  be 
nopular  and  is  cordially  recommended.— aV.  O. 
med,  and  Surg,  Joum,,  Maroh«  1880. 

It  has  been  well  and  carefully  written.  The 
riews  of  the  author  are  broad  and  liberal,  and  in- 
dicate a  well-balanced  Judgment  and  maturrd 
mind.  We  observe  no  spirit  of  dogmstism,  but 
the  earnest  teaching  of  the  thoaghtful  obeerrer 
and  loTcr  of  true  science.  Take  the  Tolume  as  a 
whole,  and  it  has  few  equals.— ifary&md  Jftdieol 
Jownoi,  Feb.  1880. 


LAJTDIS,  HBNRT  G.,  A.  M.,  M.  !>., 

ProfoBor  of  Obetetriet  and  the  Diseatet  of  Women  in  Starling  Medical  College,  Oolutnlpue,  O. 

The  Management  of  Labor,  and  of  the  Lyinflr-in  Period.     In 

handsome  12mo.  volume  of  334  pages,  with  28  illustrations.    Cloth,  $1.75. 

The  author  has  designed  to  place  in  the  hands 
of  the  young  practitioner  a  booa  in  which  he  can 
find  necessary  information  in  an  instant  As  for 
as  we  can  see,  nothing  is  omitted.  The  adrioe  is 
sound,  and  the  proceedures  are  safe  and  practical. 
Centralblatt  far  Gynakologie,  December  4, 1886. 

This  i»  a  book  we  can  heartily  recommend. 
The  author  goes  much  more  practically  into  the 
details  of  the  management  of  labor  than  most 
text-books,  and  is  so  readable  throughout  as  to 


tempt  any  one  who  should  happen  to  oommencs 
the  book  to  read  it  through.  The  anthor  pre> 
supposes  a  theoretical  knowledge  of  obetctries, 
and  has  consistentlv  excluded  nrom  this  little 
work  everything  that  is  not  of  practical  use  in  the 
lying-in  room.  We  think  that  if  it  Is  as  widely 
reaa  as  it  deserves,  it  will  do  much  to  improve 
obstetric  practice  in  general. — New  Orleane  Med^ 
col  and  Surgical  JomjuU,  Mar.  188a. 


8MITM,  J.  LEWIS,  M.  D., 

Clinieal  Profeetor  of  Diaeaece  of  Children  in  the  Bellevtte  Hoepital  Medical  OMege,  N.  7. 

A  Treatise  on  the  Diseases  of  Infancy  and  Childhood.  New  (sixth) 
edition,  thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  867 
pages,  with  40  iUustrations.    Cloth,  $4.50 ;  leather,  $5.50 ;  half  Russia,  $6.00. 

stands  alone  amongst  other  works  on  its  subject, 
of  recommending  treatment  in  aecordAuee  with 
the  most  recent  therapeutical  views. — Britiak  end 
Foreign  MedicO'Chiruroieal  Review. 

It  is  a  pleasure  to  tne  busy  practitioner— inter> 
ested  in  the  advancement  of  his  profe««ion~u> 
meet,  fresh  from  the  hands  of  its  author, »  m«di- 
cal  classic  such  as  Smith  on  Diseases  of  Childnen. 
Those  familiar  with  former  editions  of  the  wotk 
will  readily  recognize  the  painstaking  with  which 
this  revision  has  been  made.  Many  of  the  article* 
have  been  entirely  rewritten.  The  whole  work  is 
enriched  with  a  research  and  reasoning  which 
plainly  show  that  the  author  has  spared  neither 
time  nor  labor  in  bringing  it  to  its  present  Bjf 
proach  towards  perfection.  The  extended  table  of 
contents  and  the  well-prepared  index  will  enable 
the  busy  practitioner  to  reach  readily  and  ouickiy 
for  reference  the  various  subiects  treated  of  in  the 
body  of  the  work,  and  even  tnoee  who  are  familiar 
with  former  editions  will  find  the  iroprov<>ment9 
in  the  present  richly  worth  the  cost  of  the  work.— 
Atlanta  Medical  and  SurgiaU  Journal,  Dec.  ISfV.. 


Rarelv  does  a  pleasanter  task  fkll  to  the  lot  of 
the  bibliographer  than  to  announce  the  appearance 
of  a  new  edition  of  a  medical  classic  like  Prof,  J. 
LewiB  Smith*8  TVeatUe  on  the  Dieeasee  of  Infamy 
and  Childhood.  For  years  it  has  stood  high  in  the 
confidence  of  the  profession,  and  with  tne  addi- 
tions and  alterations  now  made  it  may  be  said  to 
be  the  best  book  in  the  language  on  the  subject  of 
which  it  treats.  An  examination  of  the  text  fully 
sustains  the  ciaimR  made  in  the  preface,  that  "  in 
preparing  the  sixth  edition  the  author  has  revised 
the  text  to  such  an  extent  that  a  considerable 
part  of  the  book  may  be  considered  new."  If  the 
voung  practitioner  proposes  to  place  in  his  library 
but  one  book  on  the  diseases  of  children,  we 
would  unhesitatingly  say,  let  that  book  be  the  one 
which  is  the  nubject  of  this  notice.— 7%«  American 
Journal  of  the  ifedical  Sciences^  April,  1886. 

No  better  work  on  children's  diseases  could  be 

ftlaced  in  the  hands  of  the  student^  containing,  as 
t  doeu,  a  very  complete  account  of  the  symptoms 
and  pathology  of  the  diseases  of  early  life,  and 
possessing   the   flirther   advantage,  in  which  it 


OWEN,  EDMUWD,  M.  B.,  F.  B.  C.  S., 

Surgeon  to  the  Children'e  Hoepital,  Qreat  Ormond  St,,  London. 

Surgical  Diseases  of  Children.  In  one  12mo.  volume  of  525  pagecL  with  4 
chromo-lithographic  plates  and  85  woodcuts.  Cloth,  $2.  See  Seriet  of  Clinical  Manuals^ 
page  4. 

One  is  immediately  struck  on  reading  this  book 
with  its  agreeable  style  and  the  evidence  it  every- 
where presents  of  the  practical  familiarity  of  its 


author  with   his   subject     The   book   may  be 


honestly  recommended  to  both  atodanta  aod 
practitioners.  It  is  Aill  of  sound  information, 
pleasantly  given.— ilnnais  ofSturgery,  May,  1S86. 


WEST,  CHARLES,  M,  D., 

Physician  to  tkt  Hospital  for  Sick  Children,  London,  etc 

On  Some  Disorders  of  the  Nervous  System  in  Childhood. 
12mo.  volume  of  127  pages.    Cloth,  $1.00. 


Iii< 


WESTS  LECTURES  ON  THE  DISEASES  OP  IN- 
FANCY AND  CHILDHOOD.  In  one  octavo  vol. 
'  "Pl£^8    PaAOTlCAL  T&BATiaS    


DISEASES  OF  CHILDREN, 
vised  and  aogmented.   In  < 


Lea  Bbothers  &  Co/s  Publications — ^Med.  Juris. »  Mlscel. 
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TIDY,  CHAItLBS  MBTMOTT,  M.  B.,  F.  C.  S., 

ProfMior  of  ChemUtry  and  of  Forontie  Mtdieiau  and  Public  Health  at  the  London  HotpUal,  tie. 

Legal  Medicine.  Volume  II.  L^itimacy  and  Paternity,  Px^jnancy,  Abor- 
tion, Rape,  Indecent  Exposure,  Sodomy,  Bestiality,  Liye  Birth,  Infanticide^  Asphyxia, 
Drowning,  Hanging,  Strangulation,  Sunocation.  Making  a  yery  handsome  imperial  oo- 
tayo  yolume  of  529  pages.    Cloth,  $6.00 ;  leather,  $7.00. 

Volume  I.  Containing  664  imperial  octayo  pages,  with  two  beautiful  colored 
plates.    Cloth,  $6.00;  leather,  $7.00. 


The  MtiflfACtion  expresiied  with  the  first  portion 
of  this  work  is  in  no  wise  lessened  by  a  perusal  of 
the  second  Tolume.  We  find  it  characterised  by 
the  same  ftilness  of  detail  and  clearness  of  ex- 
pression which  we  had  occasion  so  highly  to  oom- 
mend  in  our  former  notice,  and  which  render  it  so 
Taluabie   to    the  medical   Jurist     The  copious 


tables  of  cases  appended  to  each  dlTision  of  the 
subject  must  have  cost  the  author  a  prodlgiooa 
amouni  of  labor  and  research,  but  their  consUtate 
one  of  the  most  valuable  features  of  the  book, 
especially  for  reference  in  medico-legal  trials.— 
American  Journal  of  the  Medical  Seicncee,  April,  1884. 


TAYLOR,  ALFBMJ)  8.,  M.  !>., 

Leciwrer  on  Medioal  Juriaprudenee  and  Chemistry  m  Ouy'e  Hotpital^  London. 

A  Manual  of  Medioal  Jurispradenoe.  Ei«[hth  American  from  the  tenth  Lon- 
don edition,  thoroughly  reyised  and  rewritten.  Edited  by  Jow  J.  Reese,  M.  D.,  Profeasor 
of  Medical  Jurisprudence  and  Toxicology  in  the  Uniyersity  of  Pennsylyania.  In  one 
large  octayo  yolume  of  937  pages,  with  70  illustrations.  Cloth,  $5.00 ;  leather,  $6.00;  half 
Russia,  raised  bands,  $6.60. 


The  American  editions  of  this  standard  manual  I 
have  for  a  long  time  laid  claim  to  the  attention  of  j 
the  profession  in  th:.-.  o-^iiniy.  nrid  tltf  id^^-trJi 
comes  before  us  as  eiTibodviic]^  tn<^  Imieiti  thn  Eip^btj* 
and  emendations  of  I>r.  Tajr'lof  iipt^ti  the  aut^tjeot 
to  which  he  devoted  his  life  with  tm  tLi^trtiduity  imd 
success  which  made  him  JnfiU  prtrmps  smonK 
English  writers  on  mc^JiesI  JuHspriideace.  Both 
the  author  and  the  book  have  made  a  mark  too 
deep  to  be  affected  hv  crLitciftm,  whether  it  b« 
censure  or  praise.  In  th  la  case,  howerer,  we  sbould 


only  have  to  seek  for  laudatory  terms.— ilmsriMn 
Journal  of  the  Medioal  Seieneee,  Jan.  188L 

This  celebrated  work  has  been  the  standard  aa- 
thority  in  its  department  for  thirty-seven  years, 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improbable  that 
it  will  be  superseded  in  many  years.  The  work  la 
simply  indispensable  to  every  pnysician,  and  nearly 
so  to  every  liberally-educated  lawyer,  and  wa 
heartily  commend  the  present  edition  to  both  pro- 
fessions.— Albany  Law  Journal,  March  26, 1881. 


By  the  Same  Author. 

The  Principles  and  Practice  of  Medical  Jurisprudence.    Third  edition. 
In  two  handsome  octayo  yolumes,  oontaining  1416  pages,  with  188  illustrations.    Cloth,  $10 ; 
leather,  $12. 
For  years  Dr.  Taylor  was  the  highest  authority 


in  England  upon  the  subject  to  which  he  gave 

especial  attentio       "' 

Judgment  excel h  , 

IS  therefore  well  that  the  work  of  one  who,  as  Dr. 

Stevenson  says,  had  an  "enormous  grasp  of  all 


)special  attention.    His  experience  was  vast  his 
udgment  excellent,  and  his  skill  beyond  cavil    *' 


matters  connected  with  the  subject,**  should  ba 
brought  up  to  the  present  day  and  continued  In 
ita  authoritative  position.  To  acoomplish  this  re- 
sult Dr.  Stevenson  has  subjected  it  to  mostcareftil 
editing,  bringing  it  well  up  to  the  times.— ilfiMri* 
can  Journal  o/  the  Medical  Seienceet  Jan.  1884. 


By  the  Same  Author. 

Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.  Third 
American,  from  the  third  and  reyised  English  edition.  In  one  large  octayo  yolume  of  788 
pages.    Cloth,  $5.50 ;  leather,  $6.50. 

PBBPBB,  AUGUSTUS  J.,  M.  8.,  M.  B.,  F.  B.  C.  S., 

Examiner  in  Forentic  Medicine  at  the  Umoereity  of  London, 
Forensic  Medicine.    In  one  pocket-size  12mo.  yolume.    Preparing,    See  StudenUf 
Series  of  ManuaUy  page  4.       

LBA^BTBNBTC. 

Superstition  and  Force :  Essays  on  The  Wager  of  Law.  The  Waser  of 
Battle,  The  Ordeal  and  Torture.  Third  reyised  and  enlarged  edition.  In  one 
handsome  royal  12mo.  yolume  of  552  pages.    Cloth,  $2.50. 

This  valuable  work  is  in  reality  a  history  of  civ- 
ilisation as  interpreted  by  the  progress  of  jurispru- 
dence. .  .  In  "Superstition  and  Force'*  we  have  a 


philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  ana  civilized  enlight- 
enment.   There  is  not  a  chapter  in  the  work  that 


should  not  be  most  carefUUy  studied :  and  however 
well  versed  the  reader  may  be  in  tne  science  of 
Jurisprudence,  he  will  find  much  in  Mr.  Lea*s  vol- 
ume of  which  he  was  previously  ignorant  Tha 
book  is  a  valuable  addition  to  the  literature  of  so- 
cial science.—  Weatmtntter  Beview,  Jan.  1880. 


By  the  Same  Author. 
Studies  in  Church  History.    The  Rise  of  the  Temporal  Power— Ben- 


efit of  Clergy— Excommunication, 
octayo  yolume  of  605  pages.    Cloth,  $2.50. 

The  author  is  pre-eminently  a  scholar.  He  takes 
up  every  topic  allied  with  the  leading  theme,  and 
traces  it  out  to  the  minutest  detail  with  a  wealth 
of  knowledge  and  impartlaUty  of  treatment  that 
compel  admiration.  The  amoant  of  information 
oompressed  into  the  book  is  extraordinary.  In  no 
other  single  voloma  la  tha  davaiopment  of  the 


New  edition.    In  one  yery  handsome  royal 

primitive  church  traced  with  so  much  clearness, 
and  with  so  definite  a  perception  of  complex  or 
conflicting  sources.    The  fifty  pages  on  theV 


of  the  papacy,  for  instance,  are  admirable  for  eon- 
eiseness  and  fireedom  from  prejudice. — Boetom 
Traveller,  May  S,  1888. 
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*Aibbaivt'ji  Surgery     ...» 
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Bryjfcnt  on  Ibe  Breuift    .... 
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*Biiiiistefti:l  OG  Vt^nereal 
•Buniett  Oil  tbe  Ka/       .... 
BmllD  ctn  the  Tougue    .... 
Ckupeoter  <m  (lit  U«  *inrl  AbuM  of  A loobol 

Outer  &  Fiwtt'tt  Oi>lit)mlmlc  HurigeTy 

Ot)tvr>' of  Amertuan  Medk^lne 

ChambeFAon  iHet  ftoa  Btuffm^tt 

Chapiimn  4  Hujxitaii  Pliyalolojfy 

Charlea^  FhyBlc>b^g"^P»l  and  Pnibolofrlcftl  Cbem. 

Churctini  yn  Pii«^r jural  Fever 

Cl&rk^  Miisti  I^wkvvyfKJ*  Wsseclore'  MAniifit 

OlHAfiFrrK  a^uinilLfiUve  An*U'ilt      . 

CHeland'H  uhfsmQUtz        .... 

C!lui:iEit{>ti  {lu  rniiHiiftv    ,  .  «     '      * 
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Oornll  on  Hynhllia 

•ttornll  ft  rid  Hanirier^  PmtboIcglcaJ  H 

OuHf^rler'ii  AUiw  of  Vejiefp&l 

Cuj'nuiW>  M^><1  toil  Anatomy 

DaIioq  on  the  nrcnlai^jn 

•iMlt  o  D  >  1 1  u  man  Fl  L  ^'!«lolo$y 

Dm  per 'R  >f  fntScal  PbywiCfl 

DniHi':^  Modern  Surnery 

Uuncfln  wi  Iilft(?ai*H«of  Woin^n 

•DLiiJ(c]1*jEi'ii  MfiMi^iil  nictUjoiiry    . 
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